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The world has witnessed significant epidemiological 
changes since the publication of George Childs Kohn’s 
Encyclopedia of Plague and Pestilence: From Ancient 
Times to the Present, Revised Edition. In particular, the 
terrorist events of September 11, 2001, sent a wave of 
fear throughout the world as the threat of bioterrorism 
reemerged. Humanity’s great accomplishment of elimi-
nating naturally occurring smallpox (whose last recorded 
case was in Merca, Somalia, on October 26, 1977) was 
threatened as fear of a revival of the deadly organism per-
colated through the international news media. The origi-
nal plan to destroy the last vials of this deadly microbe 
vanished, as fear spread that less-than-perfect elimina-
tion could leave terrorists with access to the virus, while 
peaceful nations would remain vulnerable. Hence, to this 
day, this lethal virus remains among us; hopefully under 
the protection of reliable and devoted scientists.

The third edition of the Encyclopedia of Plague and 
Pestilence will bring readers up to date on the latest events 
in the ongoing battle between humans and microbes. This 
edition provides new and updated entries on noteworthy 
epidemics and outbreaks such as avian influenza, Nipah 
virus, severe acute respiratory syndrome (SARS), and 
tuberculosis (TB). In addition, there are several new HIV/
AIDS entries. The extensive bibliography for the more 
than 700 entries guides readers to additional resource 
material. In my opinion, this reference book truly stands 
alone in its geographical breadth and scope on the fasci-
nating history of epidemic infectious diseases.

Since we live in an age of electronic communication, 
humans are now able to rapidly track the emergence of 
infectious outbreaks. We can quickly learn intimate 
details, not only about the latest outbreak of the deadly 
H5N1 avian-influenza virus, but also about famines, tsu-
namis, political unrest, and the casualties of war. We see 
those affected by natural disasters struggle to rebuild 
their homes and lives and frequently feel compelled to 
respond. After the 2004 Sumatra-Andaman earthquake 

and tsunami, humanitarian organizations worldwide sent 
volunteer groups ranging from health-care providers to 
troubled teenagers to assist those in need.

In recent years, there has also been unprecedented 
cooperation between scientists, physicians, and health 
administrators. The most notable example of this was the 
isolation, identification, and containment of the causative 
agent of SARS within months after its sudden appear-
ance in China in 2003. Through the World Health Orga-
nization, an integrated global alert and response network 
was put in place for disease outbreaks and public-health 
emergencies. At the 2006 Group of Eight (G8) Sum-
mit, participating countries reconfirmed their commit-
ment to strengthen early warning systems, reduce human 
exposure, intensify early containment procedures, and 
strengthen scientific cooperation for the prevention of 
pandemic influenza. For the first time in history, people 
have advance warning about the potential for an influenza 
pandemic and are working together toward prevention.

The role of the World Health Organization and non-
government organizations dedicated to improving global 
health is vital. In particular, the Bill and Melinda Gates 
Foundation should be recognized for its impressive com-
mitment to preventing and treating malaria, tuberculosis, 
HIV, and neglected tropical diseases. Approximately 1 
billion people, or one person in six, suffer from one or 
more tropical diseases, such as dracunculiasis (Guinea 
worm), leishmaniasis (black sickness), lymphatic filaria-
sis, onchocerciasis (river blindness), and schistosomiasis 
(blood flakes), to name only a few. Relatively simple mea-
sures, such as the supplying and distributing of insecti-
cide-treated bed netting, can decrease the incidence of 
mosquito-transmitted diseases such as dengue, malaria, 
and Japanese encephalitis. Since 1999, the Global Alli-
ance for Vaccines and Immunization has worked to 
increase vaccination of all children worldwide for vac-
cine-preventable disease, such as measles, tetanus, hepa-
titis B, and yellow fever. With ongoing funding for these 

F O R E W O R D



endeavors, the world may witness unparalleled progress 
in global health within the next decade.

Unfortunately, despite this progress, a substantial part 
of the world remains without proper medicines or health-
care systems to combat basic infections, such as bacterial 
pneumonia. Simple lack of access to clean water causes 
ongoing outbreaks of cholera, bacterial dysentery, and 
leptospirosis. According to the World Health Organiza-
tion, more than 6 million children worldwide die of mal-
nutrition each year. Every day, about 8,000 people die of 
AIDS-related conditions. Many of the 2.8 million AIDS-
related deaths last year occurred in persons who never 
had access to potentially lifesaving antiviral medications. 
About 1.7 million people every year die of tuberculosis, 
almost all in the developing world. Each year, more than 
500 million people suffer from acute malaria, and each 
day close to 3,000 children die of this disease; the major-
ity of these malaria deaths are in children under five years 
of age.

Efforts directed at improvements in global health 
hygiene and disease prevention accomplish several goals. 
Clearly, worldwide travel continues to “shrink” our planet. 
As evidenced by SARS and avian influenza outbreaks, no 

land or country is safe when it comes to the risk of impor-
tation of a new infectious disease. It is our duty as intel-
ligent, moral, and responsible human beings to improve 
the global health of all humankind, regardless of race or 
religion. Throughout history, war and conflict have pro-
vided fertile ground for the growth of disease, human 
suffering, and death. Therefore, the efforts to promote 
peaceful resolution of conflicts and cooperation between 
nations are essential ingredients for the development of 
proper infrastructure within countries to provide clean 
water, good nutrition, housing, and education. These 
basic elements will greatly improve our success against 
infectious diseases, new and old. This edition of the Ency-
clopedia of Plague and Pestilence precisely documents pes-
tilential events that the human race has already endured. 
I believe that only by making the right medical decisions 
and investments today will human beings have a fighting 
chance to win the battle against plague and pestilence.

—Mary-Louise Scully, M.D.
Director, Travel and Tropical Medicine Center

Sansum Clinic
Santa Barbara, California
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Every year, the human death toll from infectious dis-
eases around the globe far exceeds that from hurricanes, 
cyclones, floods, earthquakes, landslides, tsunamis, vol-
canoes, droughts, and other natural disasters. The terrible 
scourge of epidemic disease has not gone away; myriad 
human beings today are infected by HIV/AIDS, malaria, 
tuberculosis (TB), influenza, cholera, dengue, and hepa-
titis, among others. Unfortunately, new strains of old pes-
tilences have emerged, including a type of TB bacterium 
not killed by conventional antibiotics and a previously 
undiscovered virus in the cold family that causes severe 
acute respiratory syndrome (SARS).

Furthermore, the possible spread of disease epidem-
ics has grown because of the ever-increasing human 
population, rapid international transportation and travel, 
disease resistance to medicines, insect resistance to pesti-
cides, and occasional medical complacency. Modern life 
is also threatened by possible bioterrorism—the inten-
tional release of such highly infectious agents as anthrax, 
smallpox, or pneumonic plague into air, food, or water 
supplies—which can cause severe illness and death of 
epidemic proportions. For instance, terrorist groups or 
rogue regimes could carry out attacks on their enemies 
by using biological weapons such as anthrax spores and 
sarin nerve gas. Indeed, combatants have used “bioweap-
ons” before, such as when the Tatars (Tartars) catapulted 
plague-infected corpses into the Genoese-ruled port 
of Kaffa in 1346 while seeking suzerainty there in the 
Crimea.

Throughout recorded history, many towns, cities, 
countries, and regions have been decimated by a par-
ticular epidemic—a high prevalence of disease attacking 
many people in the community at the same time. An epi-
demic may spread over a wide geographical area, occur-
ring in places throughout the world at the same time, 
thus becoming known as a pandemic. In addition, some 
diseases seem to have a persistent prevalence in certain 
places and thus are said to be endemic to the region.

The Encyclopedia of Plague and Pestilence: From Ancient 
Times to the Present, Third Edition, is a geo-historical 
compendium of episodes of catastrophic, important, and 
extraordinary epidemics that have severely interrupted 
human affairs and caused horrible suffering. An infec-
tious disease, invading a human community without any 
previous exposure to it, may likely destroy a high pro-
portion of those who fall ill. Included in the book is the 
first recorded visitation of the plague in Europe, at Ath-
ens in 430 B.C., described in detail by the Greek historian 
Thucydides. Among the most disastrous epidemics of 
antiquity are those of the Roman Empire in A.D. 160–180, 
251–266, 542, 590, and 680. Between 1347 and 1351, 
plague traversed all Europe and was known as the black 
death. Various countries throughout Europe were periodi-
cally decimated by visitations of bubonic plague between 
the 14th and 17th centuries. Smallpox and other diseases 
invaded and crippled the Aztec and Inca civilizations in 
Latin America in the 16th century, killing hundreds of 
thousands of those who became ill. These epidemics are 
all recorded in the encyclopedia, along with accounts of 
ancient and medieval armies depleted and defeated by 
pestilential infection. During wartime, outbreaks of dis-
ease, such as cholera, typhus, typhoid, scurvy, dysentery, 
and plague, have frequently disrupted the best-laid plans 
of military leaders, kings, and others.

A comprehensive enumeration of all the epidemics 
known to have occurred could not possibly be accom-
plished in a single-volume reference work like this one; 
moreover, that was not my intention. I held the book to a 
limited number of important pandemics, epidemics, and 
outbreaks (or clusters of new cases of infection). There is 
attenuated historical (and epidemiological and pathologi-
cal) interest in the constant repetition of facts of the same 
kind; namely, identification, cause, mode of transmission, 
and symptoms of various diseases (the index will direct 
readers to particular entries where these facts are pre-
sented). The book presents certain facts about particular 
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epidemics: when and where they began, how and why 
they occurred and spread, whom they affected, and what 
was the outcome or significance. The entries are primar-
ily concerned with cause and effect, and only minimally 
and sequentially deal with epidemiology, pathology, and 
etiology. The active relationships between disease-caus-
ing parasitic microorganisms (viruses, bacteria, and pro-
tozoans) and human populations are left to explications 
in medical reports, journal articles, histories, and other 
sources; a rich epidemiological literature now exists in 
libraries and on Web sites and databases on the Internet. 
At the end of every entry is found an abbreviated biblio-
graphic “Further reading” reference that directs readers to 
selected sources too.

The encyclopedia’s more than 700 main entries are 
listed alphabetically by a geographical place- or proper 
name, but with a few exceptions when the epidemic goes 
by a familiar historical name, such as Antonine Plague, 
Black Death, Dancing Mania, HIV/AIDS Pandemic, Thirty 
Years’ War Epidemics, U.S. Civil War Epidemics. The 
book contains many cross-references, set in SMALL CAPITAL

LETTERS within the text for the readers’ ease and conve-
nience. Any main entries having the same name but dif-
ferent dates are arranged in chronological order in the 
text, despite the fact that the date may not follow alpha-
betically in order (e.g., European Influenza Pandemic 
of 1781–82 precedes European Influenza Pandemic of 
1788, which precedes European Influenza Pandemic 
of 1833). In addition, the entries that recount bubonic, 
pneumonic, and septicemic plague epidemics have been 

shortened to simply plague in the headings, thus denot-
ing both the infectious disease itself and the devastating 
epidemic. However, these three clinical forms of plague 
are separated in an appendix that lists entries alphabeti-
cally under a specific disease (beriberi, bubonic plague, 
dengue, Ebola, malaria, measles, and so forth). There is 
also another appendix listing the entries chronologically 
under a particular country (China, France, Russia, United 
States, and so on), continent (Africa, Europe), or broad 
geographical area or term (Caribbean, Latin America, 
Middle East, Oceania, Scandinavia), as well as the histori-
cal term ancient history. Also included is a third appen-
dix—a timetable of epidemics listed in the book—after 
which an extensive bibliography and a comprehensive 
general index complete the book.

Many thanks are extended to the book’s contributors, 
who are listed on a separate preceding page and whose 
invaluable research and writing were indispensable, thus 
allowing me more time to find appropriate illustrations, 
photographs, and maps for this new, updated, and expanded 
third edition. Thanks also go to Mary-Louise Scully, M.D. 
(internal medicine and infectious diseases), a friend who 
wrote the thoughtful foreword; and to Paul C. James, 
another longtime friend who greatly helped me with com-
puter-disk images. Finally, much gratitude goes to Facts On 
File and executive editor Claudia Schaab, and assistant edi-
tor Melissa Cullen-DuPont, whose help and support were 
much appreciated during the preparation of this edition.

—George Childs Kohn
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Afghan Cholera Epidemics of the 1930s and 1940s   
Cholera outbreaks of varying intensity that affected 
Afghanistan in the 1930s and 1940s, originating almost 
always in India (the two countries shared a common bor-
der until 1947). The first outbreak began in July 1930 in 
the Kabul River valley. The towns of Kabul, Jalalabad, and 
Charikar were soon infected. The disease spread south 
to Ghazni, where 160 cases were reported over two days. 
By August 1930, it had arrived in Kandahar and Makur 
Kalat, where it was particularly virulent; the epidemic 
subsided the following month.

During 1936–37, outbreaks of cholera occurred, but 
details about them are scanty or not available. In 1938, 
however, Afghanistan reported a large epidemic. The 
infection was evidently introduced into the country by 
nomadic tribes from the area of the future Pakistan and 
traveled rapidly from Afghanistan’s southern province in 
June through the eastern provinces to attack the capital, 
Kabul, in November. Official Afghan reports listed 3,855 
cholera cases from June to December 1938. The fatal-
ity rate was 56 percent, with 2,141 persons dying from 
the disease in 1938. The government launched a massive 
immunization program at the time, and almost 500,000 
people were inoculated in the eastern region.

Nonetheless, epidemic cholera reappeared in Afghani-
stan in 1939. Officials, uncertain where it began, watched 
the disease move through the province of Kandahar to 
Seistan in the southwest and then to Herat in the north. 

Details of individual outbreaks are not known; officially, 
849 cholera deaths were recorded in 1939. Two years 
later, there were minor outbreaks, mainly in southern 
Afghanistan; in 1946, officials recorded 35 cholera cases 
and 12 deaths from this acute intestinal disease in the 
Gardez and Orgun districts.

The government tried to establish and enforce quar-
antine regulations along Afghanistan’s eastern border; it 
failed because of the difficulty in anticipating and con-
trolling the movement of nomadic tribes, whose mem-
bers were often responsible for transmitting the infection 
from one place to another. Visitors from a country where 
cholera was endemic were required to produce proof 
of immunization, as were Muslim pilgrims bound for 
the shrine of Mazar-i-Sharif, in the north. Immuniza-
tion was also enforced in Afghanistan when an outbreak 
threatened.

Further reading: Pollitzer, Cholera; Simmons et al., 
Global Epidemiology.

Afghan Influenza Epidemic of 1918   Brief but 
severe visitation of the SPANISH INFLUENZA PANDEMIC OF 
1917–19 that struck Afghanistan in the fall of 1918. Little 
is known about how or where the outbreak first began, 
but it apparently peaked about the same time as did the 
epidemic in northern India (see INDIAN INFLUENZA EPI-
DEMIC OF 1918–19).



Influenza was first observed in Kabul (Afghanistan’s 
capital) in early October 1918; over the next fortnight, 
the disease spread quickly throughout the city, affecting 
an estimated 80 percent of the people. Initially, the case 
fatality rate was not noticeably high, but in the third week 
of October, it mounted rapidly; some 60 to 80 persons 
reportedly perished from influenza in and around Kabul 
every day, and nearly 100 deaths occurred each day dur-
ing the last 10 days of October.

The epidemic continued to spread throughout 
Afghanistan with shocking virulence until the end of the 
first week of November 1918. Afterward, having infected 
much of the population, influenza disappeared as quickly 
as it had arrived. About 10,000 persons were reported to 
have died from the flu in Kabul and the vicinity in the 
four weeks ending November 8, 1918. See also PERSIAN 
INFLUENZA EPIDEMIC OF 1918.

Further reading: Reports on Public Health and Medical 
Subjects, No. 4.

Afghan Smallpox Epidemic of 1970–72 Series of 
smallpox outbreaks over a three-year period in Afghani-
stan, which led to increased government support for the 
World Health Organization–sponsored smallpox surveil-
lance and eradication program.

In 1970, 21 of Afghanistan’s 28 provinces reported 
1,044 cases of smallpox in 83 separate outbreaks. Of 
these, 156 cases (15 percent of the total) were reported 
from Kabul’s (the capital city’s) poorer areas, and the 
incidence of smallpox was rising. At least five of the 
outbreaks occurred within the confines of the Infec-
tious Diseases Hospital in Kabul. Alarmed, the Afghan 
authorities swung into action and launched an intensive 
vaccination campaign in the city during the winter of 
1970–71.

The number of outbreaks increased to 107 in 1971, 
but actual smallpox cases declined to 736. The following 
year, the number of outbreaks and cases fell sharply, with 
only 11 provinces reporting any incidence. In the first 
six months of the year, 10 provinces reported 196 cases 
in 39 outbreaks. After June 1972, smallpox incidence 
was detected only in the southern provinces of Oruzgan, 
Kandahar, and Zabul. In September, the last indigenous 
cases were reported from Oruzgan. Later that year, Zabul 
reported one outbreak and Kandahar two outbreaks, 
but upon investigation these were found to have been 
imported from Pakistan. The surveillance and eradica-
tion strategy launched by the World Health Organiza-
tion thus appeared to have achieved its objective within 
a span of 36 months.

Further reading: Fenner et al., Smallpox and Its 
Eradication.

African AIDS Epidemics See SUB-SAHARAN AFRICAN

HIV/AIDS PANDEMIC; UGANDAN HIV/AIDS EPIDEMIC.

African and Asian Conjunctivitis Pandemic of 
1969–71 Extensive pandemic of acute hemorrhagic 
conjunctivitis (AHC) that began in Africa and spread 
throughout Asia and to parts of Europe between 1969 
and 1971. Known by a variety of names, including Apollo 
11 disease, Bangla Joy disease, Singapore epidemic con-
junctivitis (see SINGAPORE CONJUNCTIVITIS EPIDEMICS OF

1970–80), picornavirus epidemic conjunctivitis, and 
epidemic hemorrhagic conjunctivitis, AHC affected mil-
lions of people during and after this pandemic. After a 
24-hour incubation period, the virus causes congestion, 
swelling, watering, and pain in the eyes. Subconjunctival 
hemorrhage is the most distinctive symptom. The cornea 
can be affected, but rarely in a serious way. Recovery is 
rapid and usually begins by the third day in treated cases 
unless there are complications. During the pandemic, a 
new enterovirus—later designated as enterovirus type 70 
(E70)—was isolated as the main causative agent.

The pandemic reportedly began in an eastern suburb 
of Accra, the capital of Ghana in West Africa, in June 
1969. From September 1969 to February 1970, it spread 
like wildfire along the coast to Nigeria, Cameroon, and 
the Ivory Coast. Togo, Dahomey (Benin), Liberia, and 
Sierra Leone were infected between February and June 
1970, Gambia in October, and Senegal between Sep-
tember and December 1970. The epidemic peaked in 
Morocco (137,991 cases were treated) during December 
1970–January 1971 before spreading to Algeria, Tunisia 
(February), Kenya (the disease arrived by sea in April 
1971 and infected a coastal city and then Nairobi in late 
1971 and early 1972), and Libya (summer of 1971). 
There were unconfirmed reports of an AHC epidemic in 
the United Arab Republic (Egypt and Syria) during 1971–
72, but the earliest recorded epidemics there occurred in 
1972–73.

Some scholars believe that the pandemic had a second 
focus in Java, Indonesia, some 13,000 miles away. Mus-
lim pilgrims returning from Mecca may have been the 
only link between Indonesia and Saudi Arabia. Indone-
sia’s capital, Jakarta, suffered an epidemic of AHC during 
April–September 1970. Between July and December 1970, 
the virus attacked Bali and eastern and central Java. Over 
the next year, most of Indonesia was infected.

In the densely populated countries of Southeast Asia, 
the virus spread rapidly. Tiny Singapore suffered two epi-
demics of AHC—the first in September 1970 and the sec-
ond in June 1971—during both of which AHC crossed 
over to infect Malaysia before the month was over. India 
was invaded by a large and widespread epidemic (see 
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INDIAN CONJUNCTIVITIS EPIDEMIC OF 1971), affecting major 
cities like Bombay, Calcutta, Lucknow, Amritsar, Pune, 
Madras, and New Delhi between April and June 1971. 
Later in the same year, outbreaks of AHC were reported 
from Thailand (June), Cambodia, Hong Kong, Taiwan, 
Korea, and the Philippines.

Japan’s first wave of AHC epidemics occurred in 1971; 
the island of Kyushu was struck in August, the city of 
Tokyo in October, and the city of Sapporo in December 
and January 1972. In addition, in 1971, small outbreaks 
were reported from Moscow (summer) and Rotterdam 
and London (September 1971).

During the September 1970 epidemic in Singapore 
and in subsequent epidemics in Hong Kong and Malay-
sia, a new strain of the Coxsackie virus A24 (CA24) was 
incriminated as the cause of the pandemic. From 1972 to 
1979, AHC continued to erupt in epidemic form in many 
countries all over the world.

Further reading: Evans, ed., Viral Infections of Hu-
mans; Melnick, ed., Progress in Medical Virology.

African Cholera Pandemic of 1989–91 Serious 
outbreaks of cholera throughout the continent of Africa 
between 1989 and 1991, infecting about 210,000 persons 
and killing at least 25,000 of them. The Vibrio el tor bac-
terium was then cholera’s main infectious agent in Africa, 
where it was spread by human carriers, by infected food, 
water, and feces, and by flies. Causing diarrhea, dehy-
dration, colicky abdominal pain, nausea, vomiting, and 
sometimes coma, the acute intestinal disease quickly 
became epidemic in places where there was a breakdown 
in, or lack of, sanitation.

In 1989, nearly three-quarters of the world’s chol-
era cases were reported in 16 African countries—35,606 
cases. Africa accounted for a large majority of all cholera 
cases reported to the World Health Organization from 
1970 to late 1991, when the pandemic on the continent 
subsided but continued to rage in some areas.

Lusaka, the capital city of Zambia in south-central 
Africa, recorded scores of deaths from cholera in Feb-
ruary–March 1989; physicians there, however, claimed 
that fatalities were considerably higher, that dead people 
were quickly buried without being reported. The disease 
spread north to Kitwe and other towns in Zambia’s Cop-
perbelt, where hundreds contracted it, and health officials 
provided instructions to the inhabitants for disposal of 
garbage, which was seldom picked up at regular intervals. 
Garbage was often thrown in an open pit close to door-
ways of houses in Kitwe, where each household also dug 
a pit for a latrine. People were further instructed to boil 
water, which came out of outdoor communal taps and 
was frequently polluted; cholera could also spread easily 

around open-air markets where the vendors lived close 
by in mud brick houses.

Outbreaks also occurred in 1989 in Mozambique, 
Angola, Niger, Rwanda, Tanzania, and Malawi, where a 
catastrophic epidemic began in October. In addition, the 
island country of São Tomé and Príncipe, located in the 
Gulf of Guinea off West Africa, reported nearly 4,000 
cases of cholera in 1989, the first time the disease was 
known to have broken out there. That year, increasing 
experience in treating cholera patients and the widespread 
use of oral rehydration significantly helped reduce the 
case-fatality rate, and yet prevention of cholera remained 
difficult because the modes and vehicles of transmission 
varied from country to country. Commonly transmitted 
by water, it also was carried by foods such as millet and 
rice sold by street vendors everywhere, as well as by raw 
and inadequately cooked seafood harvested from cholera-
infested waters. Furthermore, traditional native funeral 
practices, such as cleaning cholera victims’ colons before 
burial, helped contribute to the spread of the disease.

In 1990, there were 39,211 cholera cases reported in 
Africa, and in 1991, the total number of African cases 
soared to about 135,000, of which 16,700 were fatali-
ties. (In comparison, the number of cholera cases in the 
PERUVIAN CHOLERA EPIDEMIC OF 1991–92 was more than 
400,000 but the fatality rate was less than 1 percent.) 
Zambia, Nigeria, and Ghana (where the disease became 
very serious in 1991) reported increased outbreaks for a 
period; despite medical progress with rehydration thera-
pies, Africa’s death rate from cholera worsened due to the 
lack of access to lifesaving oral rehydration salts (ORS). 
Also, armed conflicts in some countries during the epi-
demics contributed to delayed or incorrect management 
of cholera cases.

Further reading: “Cholera—Worldwide, 1989,” 
Journal of the American Medical Association; “Cholera in 
Africa: Lessons on Transmission and Control for Latin 
America,” Lancet.

African Influenza Epidemic of 1890 See EUROPEAN

INFLUENZA PANDEMIC OF 1889–90; ASIATIC INFLUENZA PAN-
DEMIC OF 1889–90.

African Malaria Epidemics of the 1990s–2006
Frightening resurgence of malaria in Africa, leading to 
major epidemics across the continent during the 1990s 
and into the early years of the next decade. Malaria is 
now the second-largest killer in Africa after AIDS and 
has cost more than $100 billion in lost production over 
three decades. While malaria accounts for 2.3 percent of 
the disease burden worldwide, it represents 9 percent of 
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the disease burden in Africa, where it is caused mainly 
by the parasite Plasmodium falciparum transmitted by the 
Anopheles gambiae mosquito species. Globally, malaria 
infects 300 million to 500 million people annually. Of the 
estimated 1 to 2 million casualties, 86 percent occur in 
Africa—most of them in children under five years of age 
who are struck with the more lethal form of the disease. 
In sub-Saharan Africa, malaria is the leading killer of 
children under five years of age. From 1999 to 2004, 95 
percent of these children were treated with chloroquine, 
which was effective in only half the cases, and the disease 
lingered in the rest. Only 2 percent of African children 
have access to treated bed nets, one of the most basic pre-
ventive methods. In Africa, according to one grim esti-
mate, a child dies of malaria every 30 seconds!

Early in 1998. following two months (November–
December 1997) of heavy rains and flooding, malaria 
caused a major outbreak (the biggest since 1952) in 
northeastern Kenya. Wajir District (especially Muhoroni 
Town and the slums of Biafra) was hardest hit, with over 
1.500 deaths in the first two weeks of February alone, 
January’s figures were grossly underreported because of a 
nurses’ strike. An important international health agency, 
Médecins Sans Frontières, reported more than 23,000 
cases (attack rate 38.9 percent) from February 14 to May 
3, 1998. While the average daily crude mortality rate 
was 9.4 per 10,000 people, the rate for children under 
five years of age was 28.4 per 10,000, 10 times the nor-
mal mortality figures for this group. The 18-bed Wajir 
Hospital was crammed with 80 patients, two or three to 
a bed and on mats in the yard, alongside corpses since 
there was no mortuary. The situation was compounded 
by a serious food shortage brought on by the drought of 
1996–97, in which many people lost their livestock.

In the summer of 1999, malaria reemerged in Kenya, 
this time in the highlands around Kisii (Nyanza province) 
in western Kenya where incidence had been on the rise 
throughout the decade. From May to July, over 18,000 
cases and 354 deaths were reported from Kisii’s regional 
hospital alone. Women and children were particularly 
vulnerable. Resistance to traditional drug treatments, 
unusually heavy rains, and better public transportation 
may have led to this unusual appearance of malaria in the 
highlands (6,000 feet above sea level). International aid 
agencies sent teams of doctors and also drugs and mat-
tresses, all of which were in short supply. Local health 
officials agreed that a better public education campaign 
was needed in order to control the epidemic.

Civil war in Mozambique forced thousands of people 
into refugee camps, where malaria was rampant in 1999. 
As the Mozambican refugees streamed into South Africa’s 
KwaZulu-Natal province (see SOUTH AFRICAN MALARIA 
EPIDEMIC OF 1999–2000), home to the scenic Kruger 
National Park (a popular tourist destination), malaria 

began to spread across the area. Tourists were urged to 
take precautions, but authorities said there was no cause 
for alarm. Malaria incidence jumped fivefold from 8,000 
cases in 1996 to 42,000 in 2000.

During the first half of 2000, malaria continued to be 
a major public-health issue in many African countries. 
For instance, in Namibia during the first quarter of 2000, 
144,370 outpatient cases and 11,123 hospital admissions 
were recorded from the northwestern and northeastern 
parts of the country. During May 2000, 18,632 cases and 
44 deaths were reported from northwestern Namibia. In 
Botswana, over 45,000 suspected cases of malaria and 
5,201 confirmed cases and 19 deaths were reported by 
May 2000. Angola, where malaria causes a lot of absen-
teeism among workers and kills 50 percent of children 
below five years of age, has made malaria prevention its 
top public-health priority. In May 2000, the Zairean (Con-
golese) government launched a long-term plan to combat 
malaria, which now accounts for 30 percent of hospital 
admissions in the country. Malaria is responsible for 12 to 
20 percent of all hospital deaths in Zambia. In Malawi, 40 
percent of all deaths of children under two years of age 
are from malaria. Tanzania, which has the highest mortal-
ity rate from malaria in all of sub-Saharan Africa, has an 
estimated 18 million cases and 100,000 deaths (mostly in 
children below five years of age) from malaria annually.

In 2001, half of Burundi’s 6.5 million people were 
struck by malaria and killed about 13,000. That year, 
the pharmaceutical industry and the World Health Orga-
nization (WHO) established Medicines for Malaria, a 
nonprofit foundation devoted to improving access to 
affordable and more effective drugs.

The year 2002 was a deadly one for malaria in Africa, 
which reported 365 million of the world’s 515 million 
malaria cases that year, a staggering 1 million new cases 
on the continent every day. Worldwide incidence was 
twice as high as previously estimated. Malaria was the 
fourth-leading cause of death in developing countries 
that year. Ethiopia suffered a major outbreak of malaria in 
2003 when 15 million cases were reported.

Malaria’s lethal and never-ending journey through 
sub-Saharan Africa over the last decade led to the estab-
lishment of several prevention and treatment programs. 
International health agencies established the Multilateral 
Initiative on Malaria (MIM) in 1997. In October 1998, 
the World Bank and other leading international aid 
agencies launched the “Roll Back Malaria” program 
(see INDIAN MALARIA EPIDEMICS OF THE 1990S–2005) and 
pledged millions of dollars to help fight the disease in 
Africa. Both urged greater collaboration on malaria 
research among African and international scientists 
as well as better training for all health-care workers 
involved in malaria research and control. Late in 1999, 
the African Initiative for Malaria Control in the 21st 
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Century (AIM) was launched; its focus was on an Afri-
can-initiated and -managed strategy to control the dis-
ease by developing an effective vaccine and new drug 
treatments, while research was underway to complete 
the sequencing of the Plasmodium falciparum genome. 
It set specific targets to reduce morbidity and mortality 
from malaria throughout Africa by 50 percent by 2010, 
another 30 percent by 2015, and an additional 20 per-
cent by 2025. In 2004, a new malaria vaccine was tested 
on 2,000 Mozambican children (it apparently offered 
partial protection and raised hopes that an effective vac-
cine may be possible). These hopes received a boost in 
January 2005 when Microsoft chairman Bill Gates and 
the British and Norwegian governments announced 
£1.5 billion toward the development of new vaccines 
for childhood diseases, including malaria. In June 
2005, U.S. president George W. Bush promised Africa 
more than $1.2 billion over five years to support its 
fight against malaria, a considerable increase over the 
$230 million that was given by then. The goal was to 
cut malaria deaths on the continent by 50 percent by 
2010. The U.S. President’s Malaria Initiative (PMI), aid 
for which President Bush emphasized again in 2007, 
involved 15 countries and covered 175 million people. 
Angola, Tanzania, and Uganda were selected for cover-
age in 2005, and Malawi, Mozambique, Rwanda, and 
Senegal in 2006. Eight more countries were to be added 
by 2008. The United States Agency for International 
Development pledged to spend half of its $90 million 
malaria-control budget on drugs, insecticide spraying, 
and nets. The World Health Organization estimates that 
the annual cost of treating malaria in sub-Saharan Africa 
is approximately $1 billion for just the medicines. See 
also SUB-SAHARAN AFRICAN HIV/AIDS PANDEMIC.

Further reading: Nchinda, “Malaria: A Reemerging 
Disease in Africa,” Emerging Infectious Diseases. Available 
online. URL: http://www.cdc.gov/ncidod/eid/vol4no3/
nchinda.htm. Accessed April 2, 2007; Turley, “Worldwide 
Search for Solutions,” Geographical; Wills, Yellow Fever, 
Black Goddess: The Coevolution of People and Plagues;
news reports and updates available at Global Malaria Pro-
gramme, World Health Organization. Available online. 
URL: http://malaria.who.int. Accessed April 2, 2007; 
Malaria Foundation International. Available online. URL: 
http://www.malaria.org. Accessed April 2, 2007.

AIDS   See HIV/AIDS PANDEMIC.

AIDS epidemics   See ASIAN HIV/AIDS EPIDEMIC; BRA-
ZILIAN HIV/AIDS EPIDEMIC; CARIBBEAN HIV/AIDS EPIDEMIC; 
EASTERN EUROPEAN AND CENTRAL ASIAN HIV/AIDS EPI-
DEMIC; HIV/AIDS PANDEMIC; SUB-SAHARAN AFRICAN HIV/

AIDS PANDEMIC; THAI HIV/AIDS EPIDEMIC; UGANDAN HIV/
AIDS EPIDEMIC; U.S. HIV/AIDS EPIDEMIC.

Albenga Meningitis Epidemic of 1815 Impor-
tant, isolated Italian outbreak of cerebrospinal meningitis 
(CSM), occurring in the Ligurian seaport of Albenga on 
the Gulf of Genoa in 1815. CSM first appeared in Geneva, 
Switzerland, in 1805 and later erupted in the coastal cit-
ies of Nice, France, and Genoa, Italy, which lie to the 
west and east respectively of Albenga. Though remotely 
situated on the seacoast of the Ligurian Alps, Albenga 
had some trading ties by land and sea to Nice and Genoa, 
and apparently the acute bacterial disease was carried by 
infected traders and others from these places to Albenga. 
(The infectious bacterium Neisseria meningitidis [Neisse-
ria intracellularis] is commonly spread by direct contact, 
through droplets of mucus, by sneezing or coughing.)

Morbidity of CSM in Albenga was high—about 70 per-
cent—with hundreds of persons suddenly ill with fever, 
intense headaches, nausea, vomiting, and stiff necks; con-
vulsions were common in children. About 80 percent of 
the stricken suffered from bleeding and pulmonary com-
plications, which led to death. CSM remained confined 
to the valley region of Albenga and did not spread south-
ward to the nearby ports of Imperia and San Remo. These 
valley regions bordering the Gulf of Genoa had little or 
no contact with each other, according to some sources, 
and it is well known for CSM to break out in small iso-
lated epidemics. Later in 1815, the Albenga epidemic was 
reported by three Italian physicians in separate medical 
publications.

Further reading: Foster and Gaskell, Cerebro-Spinal 
Fever; MacNalty, Epidemic Diseases of the Central Nervous 
System.

Algerian Malaria Epidemic of 1941   See CONSTAN-
TINE MALARIA EPIDEMIC OF 1941.

Algerian Relapsing Fever Epidemic of 1943–46
Acute epidemic of louse-borne relapsing fever in Algeria, 
North Africa, killing about 2,000 of the 31,847 persons 
reported infected.

Relapsing fever, caused by a spirochete (bacterium) 
called Borrelia recurrentis, entered Algeria from Libya, 
where it had affected the Jaba as-Sauda area of the Fez-
zan desert region since late 1942. Penetrating westward 
into northern Algeria in 1943, this spirochetal disease 
(spread by lice) struck the territory of Touggourt and the 
town of Biskra; about 2,700 people contracted the dis-
ease, characterized by high fever lasting two to nine days, 
and some 250 persons perished in these places. Many 
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Algerian localities failed to report the sickness, which 
at first assumes symptoms common to other febrile dis-
eases; thus, recorded cases in Touggourt and Biskra were 
believed to be a small part of the total incidences.

In November 1944, the disease moved into the north-
ern Algerian department (district) of Constantine, evi-
dently coming from neighboring Tunisia, where it had 
prevailed since late 1943. About three-quarters of Alge-
ria’s population lived in the three northern departments 
of Constantine, Alger, and Oran (which were then over-
seas provinces of France), where the infection spread 
because of undernutrition, a high degree of lice infesta-
tion, and lack of soap. The epidemic reached its peak in 
Constantine in March–April 1945 and in Oran in July of 
that year.

From Oran, relapsing fever moved west into Morocco 
and, by the end of 1945, had claimed the lives of about 
1,000 people in Algeria’s northern regions. There were 
some reports that as many as 400,000 people were 
infected in 1944–45. Northern Algeria experienced 
sporadic outbreaks in 1946, when 3,156 persons were 
recorded as infected with the disease.

The southern territories of Algeria (comprising 85 
percent of the country’s land area but sparsely populated) 
recorded 9,991 cases of relapsing fever in 1946, when the 
epidemic struck and subsided. Overall mortality ranged 
from 3 to 10 percent during the epidemic period in Alge-
ria. To curb the disease’s spread, systematic lice disin-
festation of the populations in the diseased areas was 
employed; antibiotics also contributed to the reduction 
in fatalities. See also MOROCCAN RELAPSING FEVER EPIDEMIC

OF 1945–46.
Further reading: Hartwig and Patterson, Disease in 

African History; Simmons et al., Global Epidemiology.

Algerian Typhus Epidemic of 1942–44   Epi-
demic louse-borne typhus fever that killed 12,840 out of 
approximately 52,000 infected people in Algeria, North 
Africa, during World War II. Some sources have said 
that actual infections from 1942 to 1944 may have been 
as high as 260,000 cases. Outbreaks of typhus in Alge-
ria had occurred at irregular intervals since 1868 (when 
a serious epidemic struck), with the most recent (prior 
to 1942) in 1936–38. World War II caused much social 
upheaval, overcrowding, and unsanitary conditions in 
most of North Africa; these conditions were favorable for 
the spread of classic typhus fever, caused by the infectious 
organism Rickettsia prowazeki and transmitted by the 
body louse Pediculus humanus humanus (which is infected 
by feeding on a typhus patient’s blood).

In February 1942, when cold weather required the 
wearing of garments easily infested with lice, discouraged 
washing, and prolonged the survival of rickettsiae in lice 

feces, the disease spread quickly through Algeria’s three 
northern departments of Alger, Oran, and Constantine 
(areas where three-quarters of all Algerians lived). Men 
and women of all ages were infected, and all races were 
affected, with morbidity proportionally greater among 
Arabs and Berbers (a Caucasoid people of North Africa, 
most of whom consider themselves Muslims). About 
38,000 typhus infections were reported in 1942, with 
about 11,000 fatalities (almost 30 percent). The mortal-
ity rate was highest among white Europeans—30 to 50 
percent—whereas among the Algerian native groups, 
who were continuously exposed to typhus, the mortal-
ity ranged from 10 to 20 percent. The epidemic declined 
considerably with the beginning of warm weather in 
1942, but it was on the rise again the following winter 
(clothing, bedding, and dust containing dry, infected lice 
feces may remain infectious for many months, passing 
into human wounds).

During the winter of 1943, relapsing fever (another 
louse-borne infection, distinct from typhus but also 
attributed to wartime) concurrently broke out in Alge-
ria, causing more misery for the people in the following 
months. Typhus was again widespread in 1943, particu-
larly in the towns of Télagh and Ammi Moussa and the 
valley of Cheliff in Oran. It also severely struck the inhab-
itants in the Aures Mountains in southern Constantine 
and those in the Laghouat, Ziban, and Chellala regions in 
the Territoires du Sud (Southern Territories). These areas 
reported a total of 11,362 typhus cases and about 1,600 
human deaths within three months.

Morbidity declined significantly throughout Algeria 
in 1944, with a mortality rate of about 10 percent (2,409 
typhus cases with 240 deaths). Algerian civilians were 
the main victims of the three-year epidemic, which also 
affected the North African countries of Egypt, Morocco, 
and Tunisia. Thousands of U.S. and other foreign troops 
stationed in Algeria during the war were given inocula-
tions with the highly effective Cox-Craigie typhus vac-
cine; very few cases and no deaths from typhus occurred 
among U.S. troops. Because of preventive measures taken 
by Algerian authorities, including the disinfestation of 
infected clothing with DDT powders and the mass immu-
nization of people in infected areas, the incidence of 
typhus declined to only 99 cases in 1949.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Spink, Infectious Diseases.

Angolan Cholera Epidemic of 2006–   Africa’s worst 
cholera epidemic in 10 years began in February 2006 in 
one of the many severely impoverished areas in Luanda, 
the capital of Angola and, by June 19, had infected 46,758 
people and killed 1,893 in Angola. Thirty-five percent of 
the deaths were in children under five years of age.
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Nearly one-quarter of Luanda’s 4.5 million people live 
in shantytowns where the daily living conditions are ideal 
for cholera, which spreads through contact with contam-
inated food, water, and sewage. Basic sanitation is lack-
ing, and for many, the only source of water is the turgid 
and heavily polluted Bengo River that flows through the 
city. The epidemic began in Boa Vista (where the first 
case was reported on February 13) and spread along the 
major highways to 14 of Angola’s 18 provinces. How-
ever, Luanda remained the epicenter, accounting for half 
the cases (over 22,000) and 20 percent of the deaths 
(287) during this epidemic. Among other hard-hit prov-
inces were Benguela (7,800 cases/500 deaths), Malanje 
(4,000 cases/198 deaths), Kuanza Norte (3,800 cases/185 
deaths), and Kuanza Sul (1,200 cases/182 deaths). The 
overall case fatality rate was 3.8 percent, much higher 
than the World Health Organization’s average of 1 
percent.

The country had been cholera-free for almost a decade, 
and many Angolans lacked immunity. Also, a 27-year civil 
war had all but destroyed the country’s infrastructure and 
brought thousands of refugees into the capital city. Poor 
drainage and sewage systems and lack of running water 
and toilet facilities put everyone at risk. Public-health 
facilities were woefully inadequate. A crisis committee 
was formed, but it did not begin work until two-and-a-
half months into the epidemic. The government prom-
ised $5 million in emergency aid, hardly sufficient for the 
task at hand. It also promised to relocate people from the 
slums into decent housing. To combat the epidemic at 
the most basic level, the government announced in April 
that it would undertake (with assistance from the United 
Nations) distribution of clean water to Luanda’s shanty-
towns and ordered new trucks to facilitate delivery. As 
of early June, the trucks had still not been delivered, and 
the shantytown dwellers had to rely on private truckers 
(many of whom did not chlorinate the water as required) 
for their water supply.

By early June 2006, cholera was on a decline (fewer 
new cases) in Luanda and many other provinces, although 
200 to 300 new cases were reported daily mainly from far-
flung provinces, such as Lunda Norte and Namibe. Here, 
over a 24-hour period in early June, 280 cases and eight 
deaths were reported. The international aid organiza-
tion Doctors Without Borders/Médecins Sans Frontières 
(MSF) sent in teams of experts and 400 tons of medical 
and other needed supplies. It set up 10 cholera treatment 
centers in Luanda’s most affected areas—Boa Vista, Sam-
bizanga, Cacuaco, Cazenga, Samba, Malanga, Casequel, 
Kilamba Kiaxi, and Viana—and disinfected more than 500 
trucks distributing water to Luanda residents. These ser-
vices were replicated in many of the other affected prov-
inces. MSF also operated oral rehydration facilities inside 
Angola’s local health centers. Overall, it treated more 

than 26,000 cases of cholera. Another aid organization, 
World Vision International, supported Angola’s Minis-
try of Health in its surveillance, treatment, and preven-
tion efforts. It stressed public education as an important 
step in reducing the spread of cholera. The World Health 
Organization sent medicines, oral rehydration salts, dis-
infectants, and chlorine and supported the efforts of the 
Angolan government to combat the epidemic, which had 
infected about 77,000 people and killed more than 3,000 
others by March 2007.

Further reading: “Angola: A Year of Cholera Teaches 
Prevention Is Better Than Treatment,” IRIN, February 7, 
2007. Available online. URL: http://www.alertnet.org/the-
news/newsdesk/IRIN/d2169e3d54a9f043c0f33852c04369
d8.htm. Accessed April 3, 2007; LaFraniere, “In Oil-Rich 
Angola, Cholera Preys upon Poorest,” New York Times;
Medecins sans Frontieres, “Cholera in Angola and MSF 
Response.” Available online. URL: http://www.msf.org/
msfinternational/invoke.cfm?component=article&objec-
tid=40F9C26D-A6F5-5B7A-DEA4EFEA6195F91C&meth–
od=full_html. Accessed April 3, 2007.

Angolan Marburg Fever Epidemic of 2004–05
Largest recorded outbreak of Marburg fever (MF), the 
first in an urban area, began in Angola’s Uige province in 
October 2004 and was particularly devastating to chil-
dren under five years of age. Named after the German city 
where it was first reported (see MARBURG VIRUS EPIDEMIC

OF 1967), MF is clinically identical to Ebola (see ZAIREAN

EBOLA EPIDEMIC OF 1976), being an acute febrile illness 
with an incubation period ranging from three to nine 
days. Initial symptoms resemble those of other diseases 
more prevalent in the area (malaria, yellow fever, and 
typhoid), and severe hemorrhagic fever (caused by the 
Marburg virus) develops in a large proportion of cases.

Highly fatal (as yet there is no vaccine or cure for it), 
Marburg fever was identified as the cause of this outbreak 
on March 21, 2005. From Uige, where 90 percent of the 
cases and deaths occurred, it spread to several other prov-
inces (Cabinda, Luanda, Zaire, Malange, Kuanza Norte, 
and others), all in northern Angola, and by May 10, 2005, 
it had killed 276 of the 316 identified cases (87 percent 
mortality). The World Health Organization (WHO) 
appealed through the United Nations for $2.4 million in 
international aid to support Angola’s Ministry of Health 
in responding to this crisis.

Decades of war and poverty had decimated Angola’s 
medical facilities, and landmines made transport diffi-
cult. The high incidence of MF infection initially noted 
in infants was a reflection of a broken health-care system, 
whether the result of poor hospital practices or linked (as 
alleged) to the unsanitary administration of different vac-
cines. Management of this outbreak was hindered by fear, 
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social stigma, isolation, and lack of causal treatment. Peo-
ple became fearful when they realized that there was no 
cure for the disease, even when the patient was admitted 
to the hospital. Angry villagers attacked the mobile units’ 
vehicles, forcing their operations shut down temporar-
ily. The Canadian National Microbiology Lab provided a 
mobile field unit to expedite identification and manage-
ment of cases. Médecins Sans Frontières (MSF) helped 
establish an isolation unit, while WHO, the Centers for 
Disease Control (CDC), and UNICEF sent personal pro-
tective equipment and mobile communication field kits 
to facilitate the flow of information pertaining to the out-
break. International teams also helped improve infection 
control in hospitals, detection of new cases, and tracing 
of contacts; most important, they helped a national task 
force conduct public education campaigns explaining the 
disease, its symptoms, and mode of transmission.

Traditional healers were given masks and gloves to 
arrest the spread of disease. The active and personal 
involvement of religious leaders, the provincial gover-
nor, and health officials in this education campaign was 
definitely welcome. A song against Marburg fever was 
recorded in four languages (Portuguese, French, Lingalla, 
and Kikongo) and broadcast all over the affected area. The 
epidemic affected 374 people (368 in Uige province) and 
killed 329 (323 in Uige province) by August 23, 2005. 
According to another report, 356 out of the 422 people 
infected succumbed to the disease. At the provincial hos-
pital in Uige, 16 of the 19 infected health-care workers 
died of the disease. On November 7, 2005, the Ministry 
of Health announced that the epidemic was over.

Further reading: Gaignaire, Gazelle, “The Marburg 
Epidemic in Angola: When Saving Lives Seems Cruel,” 
Medicines sans Frontiers Australia, July 2005. Avail-
able online. URL: http://www.msf.org.au/stories/twfea-
ture/2005/089-twf.shtml. Accessed April 3, 2007; World 
Health Organization, “Marburg Haemorrhagic Fever.” 
Available online. URL: http://www.who.int/csr/disease/
marburg/en. Accessed April 3, 2007.

Angolan Poliomyelitis Epidemic of 1999 The most 
severe recorded outbreak of poliomyelitis during the 
1990s erupted in Angola’s refugee camps during 1999—
even as the international campaign for the eradication of 
polio approached its initial target date (the end of 2000). 
This date has since been extended to 2005.

Worldwide, polio incidence has continued to fall—
from 500,000 cases annually before the vaccine was 
available to 35,000 reported cases in 1988 (when the 
campaign was launched) to 5,000 reported cases in 
1998. However, the polio virus (which does not live long 
outside a human host) is transmitted rapidly (through 
fecal-oral contact) amid unsanitary conditions. Ango-

la’s crowded refugee camps (where 1.7 million of the 
country’s 13 million people live) in its capital, Luanda, 
facilitated the spread of polio. In December 1998, the 
resumption of hostilities in the country’s 25-year civil 
war forced thousands of Angolan families (whose chil-
dren had never been immunized against polio, thanks to 
the ongoing insurgency) to flee to the refugee camps in 
Luanda. There the conditions were ideal for the disease 
to spread rapidly. In early April 1999, about 200 cases 
of polio were reported. By May 11, 818 cases had been 
reported, mainly in young children. Health workers try-
ing to provide refugees with clean food and water and 
educate them about the spread of disease were unable 
to cope with the growing demand. Also, the countryside 
was mined and dangerous, and insurgent rebels often did 
not allow entry to aid workers so that vaccines some-
times did not reach the most polio-vulnerable sections 
of the population. At least 1,000 people (mainly young 
children) were affected by polio during this outbreak, 
which killed some 50 people.

Angola’s health ministry, with the active support of 
the World Health Organization (WHO) and the United 
Nations Children’s Fund (UNICEF) responded by immu-
nizing more than 60,000 children in Luanda and about 
300,000 in Benguela. Gradually, the number of reported 
new cases began to decline. Also, a nationwide campaign 
was introduced to protect 3 million children under five 
years of age by the end of the summer of 1999. The agen-
cies hoped that health teams would be allowed to enter 
the more sensitive regions so that all children could be 
immunized and the epidemic brought under control. 
Despite this setback to their international polio campaign, 
health agencies still expected to reach their goal of eradi-
cating polio from the earth by the end of 2005.

Further reading: Brown, “WHO Responds to Major 
Polio Outbreak in Angola”; Oldstone, Viruses, Plagues, 
and History.

Angolan Smallpox Epidemic of 1864–65 Most 
serious smallpox outbreak to strike what is now Angola 
(then called Portuguese West Africa) in the 19th century. 
Confined mainly to Angola’s northern region, the conta-
gious viral disease affected about a third of the population 
and killed more than 25,000 people in one year.

In February 1864, smallpox-infected passengers 
aboard a ship apparently from Portugal carried the dis-
ease to the northern Angolan port of Ambriz (Ambrizete). 
Prior to 1864, smallpox had been endemic in parts of the 
country; for instance, in 1687 a severe outbreak of the 
disease had threatened the Portuguese slave trade there. 
In 1864, smallpox moved southward along the coast to 
Luanda, the capital of Angola, which became the focal 
point of the epidemic by mid-1864.
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As thousands of persons contracted the deadly “pox,” 
a disease that can blind and disfigure, entire village popu-
lations fled from Luanda and the district. In their flight, 
sick Angolans carried the virus to other parts of the coun-
try, unwittingly infecting others. From Luanda, smallpox 
moved inland along the caravan route to the eastern cot-
ton-growing area of Malange, an important trade sta-
tion, where large quantities of wax, cotton, ivory, gum, 
and copper were abandoned because of native fears and 
deaths from the epidemic. Farther east, the town of Cas-
sange, fearful of contagion, suspended trade with Malange 
during this period.

Smallpox was also spread by mariners from Luanda 
to the island of São Tomé and the coastal town of Novo 
Redondo in Angola. It also reached central Angola’s Bié 
plateau in 1865 and the Herero tribal people in South-
West Africa (Namibia) that same year. Commerce in 
northern Angola declined further when another smallpox 
outbreak occurred in 1865 and copper mining activities 
were halted due to depopulation from the disease.

During the beginning of the epidemic, in April 1864, 
explorer Joaquim Rodríguez Graca, who had opened up 
Angola’s eastern region, died from smallpox on his farm 
there in Golungo Alto. Another famous explorer in Cen-
tral Africa, Lászió Magyar, also succumbed to smallpox in 
Angola’s Bié region in 1864. North of Angola, the French 
colony of Gabon suffered a less serious smallpox out-
break during this time, but there is no evidence that it 
was related to Angola’s. Smallpox’s rampage in the north-
ern section of Angola resulted in much of the population 
being shifted to the southern section.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Shurkin, The Invisible Fire.

Antonine Plague (Plague of Galen)   Epidemic, per-
haps of smallpox or measles, brought back to the Roman 
Empire by troops returning from campaigns in the Near 
East. Beginning in A.D. 165, it raged throughout Asia 
Minor and much of Europe for 15 years, claiming the 
lives of two Roman emperors—Lucius Verus, who died in 
169, and his co-regent Marcus Aurelius Antoninus, who 
ruled alone until his own death in 180. Nine years later, 
the disease broke out again, noted the ancient Roman his-
torian Dio Cassius, and caused up to 2,000 deaths a day 
at Rome.

Under Emperor Verus, the imperial troops had gone 
to the east when Parthian forces attacked Armenia. The 
Romans’ defense of their eastern lands was hampered as 
the troops succumbed to the disease. Worse still were the 
epidemic’s effects in the rest of the empire. Many towns 
and villages, both in Italy and the provinces, lost all their 
inhabitants, according to the ancient Spanish writer Pau-
lus Orosius. Sweeping as far north as the Rhine, the dis-

ease even infected Germanic and Gallic peoples outside 
the empire’s borders. For the preceding few years, these 
northern groups had been pressing southward in search 
of more land to sustain their growing populations. With 
their own ranks thinned by the epidemic, the Romans 
found themselves unable to push the tribes back. An 
attack against one group, the Marcomanni, had to be 
postponed until 169 because the imperial troops were cut 
down by the disease.

During the epidemic, in 166, the great Greek phy-
sician and writer Galen left Rome to go home to Asia 
Minor. Some scholars have accused him of fleeing for 
fear of the disease, but others, noting that he returned 
to Rome in 168 when summoned by the emperors, 
have defended him against these charges of cowardice. 
As unclear as Galen’s motives is his description of the 

Greek physician Galen (130?–199? B.C.) wrote many medical 
treatises that were a guiding influence for centuries in the ancient 
and medieval world. He had a logical, dogmatic explanation for 
matters, but his premises were frequently wrong, and he lacked the 
breadth of vision of Hippocrates. (Bettmann/CORBIS)
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epidemic, found in the treatise Methodus Medendi. Only 
fever, diarrhea, and inflammation of the pharynx are 
mentioned, as is a skin eruption, sometimes dry and 
sometimes pustular, appearing on the ninth day of the 
illness. The scanty information left by Galen prevents 
us from determining the exact nature of the disease, but 
many scholars have diagnosed it as smallpox. According 
to U.S. professor William McNeill, the ANTONINE PLAGUE

and the Plague of Cyprian (see CYPRIAN, PLAGUE OF) were 
two different outbreaks, one of smallpox and one of 
measles (not necessarily in that order), that devastated 
Mediterranean-area populations with no previous expo-
sure—or immunity—to either disease.

Like Galen, Emperor Marcus Aurelius was away from 
Rome, though for a much longer time. From 167 on, he 
commanded his legions near the Danube, trying with 
only partial success to stave off attacks by the Germanic 
peoples across the river. To console himself in the lonely 
hours at camp, Marcus wrote his Meditations, one passage 
of which (IX.2) claims that even the pestilence around 
him is less deadly than falsehood, evil behavior, and lack 
of true understanding. While dying from the disease, 
Marcus (whose family name, Antoninus, was given to the 
epidemic) is said to have uttered these last words: “Weep 
not for me; think rather of the pestilence and the deaths 
of so many others.”

Further reading: Marcus Aurelius, Meditations;
McNeill, Plagues and Peoples; Zinsser, Rats, Lice and 
History.

Ashanti Influenza Epidemic of 1918 Offshoot of 
the worldwide SPANISH INFLUENZA PANDEMIC OF 1917–19, 
killing about 9,000 native people in Ashanti (central 
Ghana), 2 percent of the total population. The reported 
fatalities listed only those who had received European 
medical care; in many cases, dead bodies removed for 
burial in native villages were never recorded.

Ashanti was a powerful, militaristic West African 
native kingdom prior to its British takeover in 1896. 
Little is known about diseases there before colonization, 
but the kingdom seemed not to have suffered high death 
rates from disease in the previous two centuries. On Sep-
tember 8, 1918, influenza entered Kumasi, the Ashanti 
capital, when sick African soldiers from a British regi-
ment returned home from World War I. That month the 
infection spread rapidly through Ashanti, forcing the gov-
ernment to close all schools and major roads, to confine 
soldiers to their barracks, and to discourage groups from 
congregating and citizens from traveling. But to the east 
of Kumasi, many contracted the flu in October and spread 
it northward. Ashanti’s chief commissioner recorded that 
from six to 20 persons perished from it each day during 
the first six weeks of the epidemic.

Central Ashanti was hardest hit, having some 4,500 
fatalities in this most populous region with good trans-
portation facilities that allowed greater movement of peo-
ple. In Kumasi alone, an estimated 800 Africans died—4 
percent of the capital’s total population of some 20,000. 
Often the medical personnel became too ill with flu to 
help native patients. In the southern Ashanti region, 
about 2,500 lives were lost, mostly in Obuasi, where 
the gold fields were closed on October 11 when African 
workers refused to show up for mining after three Euro-
pean miners died from the flu. The mortality was less 
severe in other Ashanti regions, with about 1,500 deaths 
reported in the western part and some 500 in the north-
ern part. The epidemic finally waned after mid-December 
1918.

Further reading: Collier, The Plague of the Spanish 
Lady; Hartwig and Patterson, Disease in African History.

Ashanti Plague of 1924–25 Grave outbreak of 
plague that afflicted 166 persons, mainly in the Ashanti 
capital city of Kumasi, where 90 persons succumbed to 
bubonic plague, 29 to pneumonic plague, and 21 to sep-
ticemic plague from mid-June to mid-September 1924.

Most likely, plague was imported to the Ashanti people 
from the nearby Gold Coast (Ghana) colony of Sekondi, 
where plague was raging in March–April 1924. Infected 
train passengers and cargo carried the disease from 
Sekondi to Kumasi, an inland railroad terminus. The first 
bubonic case was a worker living near the railroad cargo 
shed who was bitten by a plague-carrying flea. Other men 
working in Kumasi fell victim, despite anti-plague vacci-
nations of some 2,000 people there. Seven men living in 
the same compound in the city’s native Zongo extension 
died; several of them had engaged in trade in the railroad 
shed, where they either received an infective flea bite or 
associated with plague-infected persons. By mid-June 
1924, Kumasi was placed in quarantine, and soon an 
additional 103,000 antiplague vaccinations were admin-
istered. But 48 more plague cases occurred in the over-
crowded Zongo extension, where sanitary facilities were 
extremely poor.

The epidemic raged in the rat-infested Zongo mar-
ket but much less so in Fanti New Town, another part of 
Kumasi, which was relatively clean and modern. More 
than 80 percent of the plague cases occurred in the Zongo 
sections of the city.

When no new cases of plague were reported by mid-
September 1924, the quarantine in Kumasi was lifted. 
However, there was a brief outburst of the disease there 
in mid-November, and the city was then placed under 
quarantine for 11 days. The following month the nearby 
town of Bekwai reported one plague case. The epidemic 
was thus confined mainly to Kumasi for an entire year 
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and lasted officially until 1925. See also GHANIAN PLAGUE

OF 1908.
Further reading: Gregg, Plague: An Ancient Disease 

in the Twentieth Century; Hartwig and Patterson, Disease in 
African History.

Ashdod, Plague of See PHILISTINE PLAGUE.

Asian Influenza Pandemic of 1957–58 Massive 
epidemic of influenza that quickly enveloped most areas 
of the world within six months of its first outbreak in 
Kweichow (southwest China) in early February 1957. 
Some scholars believe it originated in Vladivostok in 
1956. Globally, the pandemic affected 10 percent to 35 
percent of the population, but the overall mortality rate 
(about 0.25 percent) was considerably lower than in 
many epidemics. (See ASIATIC INFLUENZA PANDEMIC OF

1889–90; SPANISH INFLUENZA EPIDEMIC OF 1917–19; INDIAN

INFLUENZA EPIDEMIC OF 1918–19; HONG KONG INFLUENZA

PANDEMIC OF 1968.)
From southwest China, the virus spread to Hong Kong 

and Singapore in April, where it was identified as a major 
new subtype, H2N2, of the Asian A2 influenza virus, 
capable of wreaking havoc across the world. Japan was 
infected in early May. The Japanese epidemic occurred in 
two waves: the first, from May to July, and the second, 
from September to December. In quick succession, Indo-
nesia, the Philippines, India, Australia, Pakistan, Iran, 
and Yemen were infected. In the Pacific region, children 
and young adults were severely afflicted.

Iraq, Egypt, Sudan, and other areas in Africa were 
invaded (through shipboard outbreaks) in July as was the 
west coast of South America and, subsequently, the rest of 
the continent. Much of central Europe, Romania, Greece, 
and the British Isles came under attack in August and 
September. Scandinavia and North America were affected 
in October. The United States and the United Kingdom 
were the worst hit. By November 1957, almost every 
country in the world had been affected by the pandemic.

About two days after being infected, the patient com-
plains of a headache and starts shivering and coughing. 
Abruptly, the fever increases, the headache intensifies, 
and the patient develops a severe body ache. Except in 
the most severe cases, fever does not last beyond two to 
three days, but there is a heavy nasal discharge and the 
cough worsens. Even when the fever is gone, the cough 
and lassitude can persist. Some patients develop com-
plications—respiratory, cardiovascular, or neurologi-
cal. (Early research of this subtype had established that 
it could cause fatal pneumonia.) During this pandemic, 
neurological complications of various kinds were reported 
from many countries. The second wave produced greater 

mortality. The H2N2 virus strains continued to cause 
global outbreaks until early 1968. See also BRITISH INFLU-
ENZA EPIDEMIC OF 1957–58; U.S. INFLUENZA EPIDEMIC OF

1957–58.
Further reading: Henschen, The History of Diseases;

Kilbourne, Influenza; Leslie, ed., Asian Medical Systems;
Stuart-Harris et al., Influenza: The Viruses and the Disease.

Asiatic and European Influenza Pandemic of 
1830–31 Series of influenza epidemics occurring 
mainly in Asia and Europe in 1830–31 and believed to be 
part of a global pandemic at the time.

The pandemic apparently began (although this 
remains a matter of some dispute) in China late in 1829. 
In October and November of that year, influenza was 
reported from the port city of Canton (Kwangchow or 
Guangzhou). Influenza also occurred in other unspecified 
parts of China in January (crew members of a British ship 
were infected on the 25th) and in September 1830. From 
China, the infection was transported along the shipping 
routes to the Philippines, where Manila was struck early 
in September.

Through the subsequent months, influenza may have 
spread south through the Philippine Islands. In January 
1831, it arrived in Borneo and in Sumatra. The seaport 
of Grisee in Surabaya (Surabaja) province in northeast-
ern Java (Indonesia) experienced a severe epidemic late 
in March. It affected the inland areas and spread to the 
island of Madura in mid-April. Early in June, the western 
sections of Java were affected, too.

The epidemic continued to move northwest, arriv-
ing in Singapore in mid-June, in Malacca at the end of 
June, and in Penang in mid-July (all on the Malay Pen-
insula). Outbreaks were reported from various Indian 
cities in April and December 1832, but it is not clear if 
they were offshoots of this pandemic or precursors of the 
next. Japan was also attacked by an influenza epidemic in 
1831–32.

The first inkling of the pandemic’s presence in Europe 
came from Russia, in Moscow, which reported an out-
break in November 1830. St. Petersburg was affected in 
January 1831. How the pandemic arrived in Europe is 
not definitely known. Some believe it may have traveled 
from China by the overland route across Siberia and the 
Urals or via the central Asian republics. Once in Europe, 
it spread rapidly to infect the Baltic area (notably Tartu 
in Estonia) in February and Warsaw in March. In April, 
Breslau, Berlin, and East Prussia were invaded; in May, 
influenza reached Budapest, Prague, Vienna, Hamburg, 
central Germany, Denmark, Sweden, and Finland. Eng-
land, Scotland, the rest of Germany, Paris and the north-
ern part of France were infected in June. In July, influenza 
penetrated southern France, the Netherlands, Belgium, 
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Sick with influenza in mid-October 1957, Danish men occupy beds in temporary quarters set up in a gymnasium in Copenhagen’s naval ship-
yard. There authorities took care of many patients during the Asian Influenza Pandemic of 1957–58. (Associated Press, AP)
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and the Swiss city of Geneva. It was quiescent during the 
summer but reappeared in Rome in mid-November and 
spread to Naples and Sicily in December and to Spain and 
Gibraltar in January 1832.

Shipping traffic carried influenza across the Atlan-
tic into the United States. The mid-Atlantic states were 
apparently the first to be affected; the flu outbreaks in 
Philadelphia and Boston peaked during December 10–17, 
1831. Influenza cases were reported from Cincinnati as 
early as mid-November. The disease progressed slowly 
south along the Atlantic coast, arriving in Georgia’s Burke 
County in February 1832. Most of the United States had 
been affected by then.

Everywhere, the pandemic was characterized by a 
high attack rate, but the case mortality was quite low. In 
Manila and Penang, for instance, the epidemic infected 
so many residents that normal business activities had 
to be suspended. In Java’s Buitenzorg (Bogor) province 
(population 219,415), 51,588 cases and 277 deaths were 
reported. No doubt the morbidity rate (23.5 percent) is 
an understatement, but the mortality rate of 1.3 percent 
may be quite accurate. Morbidity (incidence of disease) 
was 15.5 percent and mortality 0.3 percent in the Java-
nese province of Surabaya (311,192 population).

The pandemic spread extensively but mildly and 
erratically throughout Europe. Ten percent were infected 

The apparent start of the Asiatic and European Influenza Pandemic of 1830–31 was in Canton (Guangzhou), China, from where it spread 
south to the Philippines, Borneo, and the Indonesian islands. There is no certainty how influenza reached Europe (perhaps across Siberia and 
the Urals or through the central Asian countries), but Russia was hit hard by early 1831, and soon afterward influenza swept through all of 
Europe before crossing the Atlantic to the United States.
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in Geneva and about 75 percent in Naples. Mortality was 
negligible in England and estimated at about 2 percent 
in Glasgow, Scotland. In Boston, total mortality was 20 
percent higher, undoubtedly attributable to the influenza 
epidemic. The disease was relatively dormant in 1832 but 
erupted in pandemic form in 1833 (see EUROPEAN INFLU-
ENZA PANDEMIC OF 1833).

Further reading: Beveridge, Influenza: The Last Great 
Plague; Patterson, Pandemic Influenza 1700–1900.

Asiatic and European Influenza Pandemic of 
1836–37 Influenza epidemics were scattered across 
Asia and Europe during 1836–37 and were believed by 
many to be interconnected. However, there is some doubt 
of whether or not they constituted a true pandemic (see 
ASIATIC AND EUROPEAN INFLUENZA PANDEMIC OF 1830–31).

Interestingly, the first intimation of the disease was 
from the Southern Hemisphere. In October 1836, influ-
enza was reported from Sydney, Australia, and from Cape 
Town in South Africa. In both cities, it began to spread. 
In November, influenza attacked Java and Penang (in 
Malaya) and was also recorded in the northern Canadian 
territory of the Hudson’s Bay Company. The latter out-
break is considered its only incursion across the Atlantic.

While influenza raged through Cape Town in Novem-
ber 1836, St. Petersburg in Russia was apparently infected 
at the same time. The following month, the infection 
struck many European cities, including London, Aber-
deen, Stockholm, Copenhagen (and a large part of Den-
mark), Berlin, Hamburg, and Germany’s two Baltic ports 
(Lübeck and Greifswald). In the early stages of influenza’s 
movement across Europe, the Baltic area seems to have 
been an important disseminating center.

Within the next month, the disease had extended itself 
as far north as the seaport of Umea in Sweden and cov-
ered much of England, Ireland, Germany, and the Neth-
erlands. Vienna, Paris, Bordeaux, and Geneva were also 
affected at the end of January 1837. Influenza erupted in 
Egypt and Syria in January.

In February, France, Germany’s Rhineland, northern 
Italy, and northern Spain came under attack. British ships 
carried the infection to Lisbon, Portugal, early in that 
month. Switzerland escaped the outbreak until March, 
when Rome, Barcelona, and Madrid also succumbed to it. 
In May, it was devastating Naples and, in June, Palermo 
and Malta. Apparently, even Iceland was hit in 1837.

Everywhere, cities were the initial focus of the influ-
enza infection, which was then diffused to surrounding 
areas. During the pandemic, the most serious to strike 
Europe since 1781–82, morbidity (incidence of disease) 
was high. According to some, this pandemic may have 
been an offshoot of or caused by a varying strain of a pre-
vious pandemic. Perhaps the influenza outbreaks in the 

Southern Hemisphere and in Southeast Asia were part of 
a series of unrecorded epidemics in the area during 1836 
that eventually invaded Europe later in the year.

More people died during this pandemic than during 
the previous two pandemics. In Geneva and Copenhagen, 
for instance, more than 50 percent of the population was 
attacked by flu. Paris and Lyon suffered just as severely, 
while in Florence three-quarters of the population fell ill. 
Overall mortality was unusually high in cities like Lon-
don, Berlin, Hanover, Stockholm, and Glasgow.

Further reading: Beveridge, Influenza: The Last Great 
Plague; Patterson, Pandemic Influenza 1700–1900.

Asiatic Cholera Pandemic of 1817–23   First great 
cholera pandemic of the 19th century; unprecedented in 
its fury, it affected almost every country in Asia.

While early cases of cholera were reported from Pur-
neah in Bihar (state in northeast India) in early 1816, the 
pandemic is believed to have originated in the town of 
Jessore (near Calcutta) in August 1817 (see INDIAN CHOL-
ERA EPIDEMIC OF 1817–18). A civil surgeon, reporting on 
the high incidence of a severe gastrointestinal disease 
among his patients, drew attention to the source of con-
tagion—contaminated rice. Amid attacks of vomiting and 
diarrhea, thousands of people collapsed and died, includ-
ing hundreds of British soldiers transiting through Ben-
gal. Cholera then spread rapidly across the country and, 
in December 1818, arrived in Sri Lanka (Ceylon).

Meanwhile, the infection was transmitted to the 
Afghan and Nepalese soldiers fighting against British 
troops along India’s northern borders. Traversing the 
overland route, cholera arrived in Burma (Myanmar) and 
Thailand (see THAI CHOLERA EPIDEMIC OF 1820). Almost 
simultaneously, it was seaborne to Sumatra, Java (see 
INDONESIAN CHOLERA EPIDEMIC OF 1821), the Philippines, 
China (see CHINESE CHOLERA EPIDEMIC OF 1820–22), Japan 
(see JAPANESE CHOLERA EPIDEMIC OF 1822), and the South-
east Asian mainland.

British troops, arriving in Muscat (in Oman) in 1821 
to put an end to the slave trade, brought cholera with 
them. From Muscat, it was carried by the slave trad-
ers along the eastern coast of Africa to Zanzibar. Basra, 
at the head of the Persian Gulf, was invaded in 1821. 
Shortly thereafter, it traveled upstream to Baghdad and 
also infected an invading Persian army. Syria, Anatolia, 
and the port of Astrakhan in southern Russia were also 
infected (see ASTRAKHAN CHOLERA EPIDEMIC OF 1823). An 
exceptionally severe winter in 1823–24 ensured that chol-
era did not spread beyond the Caspian Sea into Europe.

The rapidity and virulence with which the disease 
struck entire populations took everyone by surprise. Sub-
sequently, cholera became endemic in most of the Asian 
countries and continued to wreak havoc in many parts of 
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Russia. This pandemic marked the first recorded spread 
of the disease outside India and affected hundreds of 
thousands of people. Those which followed were more 
widespread in their impact.

Further reading: Marks and Beatty, Epidemics.

Asiatic Cholera Pandemic of 1826–37 Second 
cholera pandemic, which, like the first (see ASIATIC

CHOLERA PANDEMIC OF 1817–23), originated in the prov-
ince of Bengal in northeast India. Unlike the first pan-
demic, this one also penetrated countries in Europe and 
on the North American continent and is considered by 
many to be the greatest cholera pandemic of the 19th 
century. It is important to note, however, that scholars 
have disagreed about when this pandemic ended and the 
next one began.

The pandemic began in 1826 with outbreaks in the 
Ganges River delta of Bengal (see INDIAN CHOLERA EPI-
DEMIC OF 1826–27). It then traveled up the Ganges River 
and entered Punjab province. Simultaneously, it spread 
along the regular routes to extend quickly over most of 
India. From Lahore in the northwest, cholera used the 
caravan routes to reach Kabul and Balkh in Afghanistan 
and crossed over into Russian territory at Bukhara in 
1827. In 1828, cholera reached Chiva and was carried by 
the Kirghese hordes to Orenburg (Chkalov, Russia) at the 
southern tip of the Ural Mountains in August 1829.

In late 1829, Tehran in Persia (Iran) was infected, 
apparently via Afghanistan (see PERSIAN CHOLERA EPI-
DEMIC OF 1829–30). Moscow was invaded in August 1830 
and, by 1831, the epidemic had infiltrated Russia’s main 
cities and towns. Russian soldiers brought the disease to 
Poland in February 1831 and from there its transmission 
was very rapid. Hungary was struck in June 1831 (report-
edly some 250,000 cases, about 100,000 deaths) and, in 
Germany, Berlin (August 1831) and Hamburg (October 
1831) reported cholera outbreaks. By now all the Baltic 
ports were reeling under the impact of the disease. In the 
north, cholera spread into Finland and Sweden. Vienna 
was infected in the same year, but the Austrian authori-
ties were better prepared to deal with the outbreak, hav-
ing received advance warning of its arrival. Everywhere, 
panic-stricken governments introduced desperate mea-
sures to deal with the disaster.

In October 1831, cholera entered England and Wales 
(more than 21,500 persons died in both countries from 
the disease) and Scotland (9,500 deaths) despite the strict 
quarantining of ships and merchandise. The cities of Lon-
don and Glasgow were particularly hard hit. By March 
1832, Ireland was invaded (25,000 deaths). France was 
struck in 1832 as well. In the same year, Irish immigrants 
to Canada and the United States carried cholera with 
them. Cholera attacked Havana, Cuba, in February 1833, 

killing more than 8,000 inhabitants, and arrived in Mex-
ico where, by August, it had claimed some 15,000 lives.

While the disease continued to ravage most of 
Europe, it was also spreading rapidly in another direc-
tion. In the spring of 1831, pilgrims from Mesopotamia 
(modern Iraq) and the Arabian Peninsula brought chol-
era to Mecca, site of Islam’s holiest shrine, at the time of 
the annual hajj (pilgrimage). Within three weeks, nearly 
3,000 Muslim pilgrims returning home from Mecca died 
of the disease. Mecca was thereafter regularly invaded by 
cholera epidemics until about 1912. Another branch of 
the epidemic infected Syria and Palestine, while a third 
offshoot crossed into Cairo (July 1831) and quickly 
infected the Nile River Delta. Thirty thousand human 
deaths were reported from Cairo and Alexandria over a 
24-hour period. Muslim pilgrims also brought cholera 
into Tunis in 1831. Over the next few years, Ethiopia, 
Somaliland, Zanzibar, and, subsequently, other countries 
in North Africa (Algeria and Sudan) were invaded.

An English ship transported cholera into Portugal 
early in 1833. Spain, even with its strict enforcement of 
quarantine measures, was infected in August 1833. In 
December 1834, the epidemic reached Marseille, France. 
The rest of southern France and most of Italy were 
attacked over the following two years. In 1837, chol-
era reached Malta, killing about 3,000 people in a few 
months.

Little is known about the cholera pandemic’s jour-
ney east of India. Apparently, traces of the first pandemic 
had lingered in Indonesia and the Philippines until 1830. 
Cholera was also reported from China in 1826 and 1835 
(at Canton), from the Straits Settlements (Malaysia and 
Singapore) in 1826, and from Japan in 1831. Cholera 
continued to erupt in various parts of India throughout 
the 1830s.

In England, the pandemic prompted the passage of the 
landmark Public Health Act and the Nuisances Removal 
Act in 1848. See also BRITISH CHOLERA EPIDEMIC OF 1832, 
U.S. CHOLERA EPIDEMIC OF 1832.

Further reading: Longmate, King Cholera; Marks and 
Beatty, Epidemics.

Asiatic Cholera Pandemic of 1846–63 Third in a 
series of cholera pandemics (see ASIATIC CHOLERA PAN-
DEMIC OF 1817–23, ASIATIC CHOLERA PANDEMIC OF 1826–
37) that began in India and spread over many countries.

The outbreaks that led to this pandemic actually 
began much earlier—in fact, just as the second pandemic 
was subsiding over Europe. In 1837, there was a resur-
gence of cholera in the Lower Bengal region. It gradu-
ally spread west, reaching Kabul in Afghanistan in 1839. 
Early in 1840, cholera once again erupted in Lower Ben-
gal. Troops assembled here en route to military duty in 
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China transported the disease to Britain’s Straits Settle-
ments and, in July 1840, to China, where cholera raged 
for two years. It then spread east to the Philippines and 
west along the trade routes from Canton to Burma and 
across central Asia to Bukhara (Bokhara, see RUSSIAN

CHOLERA EPIDEMIC OF 1829–31) in 1844. One arm spread 
into Iran in 1845 and then as far north as Derbent on the 
Caspian Sea. Another arm penetrated Afghanistan, then 
east into the Punjab, before branching out southwest to 
Karachi and southeast to Delhi.

Meanwhile, in 1845, cholera reappeared in Lower 
Bengal and spread rapidly south to Madras and Sri Lanka 
and west to Bombay. In May 1846, it was carried across 
shipping routes to Aden, Jedda, and much of the Arabian 
coast. It then entered Iraq and reinvaded Iran (see PER-
SIAN CHOLERA EPIDEMICS OF 1846–63) in the summer and 
Baghdad in September 1846, before progressing north 
along the Tigris and Euphrates rivers. In November 1846, 
cholera struck Mecca (see MECCA CHOLERA EPIDEMIC OF

1831), killing over 15,000 people in and around the city.
After a brief lull during the winter of 1846–47, chol-

era erupted again in April 1847 in Derbent, spread along 
the Caspian coast to Astrakhan (see ASTRAKHAN CHOLERA

EPIDEMIC OF 1823) and north along the Volga River. It 
also broke out in Tbilisi in July and continued west to the 
Black Sea and beyond (Constantinople was infected late 
in 1847) and northwest past the Caucasus range into the 
heart of Russia. The Orenburg (Chkalov) region was also 
breached (perhaps via the Ural River) as, apparently, was 
Tobolsk in Siberia. It reached Moscow in September 1847 
and, when winter arrived, was nearing Olgopol and Riga 
in Latvia.

Early in 1848, cholera exploded all over Europe, 
extending from Norway in the north to England, Scot-
land, and Ireland in the northwest, to Spain in the south-
west, and to the Balkan countries in the east. Muslim 
pilgrims returning to Egypt from Mecca in 1848 brought 
cholera with them. Its reappearance in Constantinople 
caused outbreaks in Syria, Palestine, and, possibly, Iran.

Cholera entered the United States through Staten 
Island (New York) and New Orleans. From New Orleans, 
it spread north along the Mississippi River and west into 
Texas.

The spring of 1849 began with another round of chol-
era explosions. France and Italy were infected, as were 
Algeria and Tunisia in North Africa. England suffered a 
virulent onslaught; at its height, the epidemic claimed 
some 1,000 lives a day. In May 1849, cholera began 
spreading rapidly from foci in New York City and New 
Orleans until most of the United States east of the Rockies 
was affected. Canada, already struck by sea from Europe, 
was also attacked by cholera overland from the United 
States. Mexico was similarly attacked, and a ship carried 
the disease from New Orleans to Panama late in 1849.

In 1850, there was a severe cholera attack in Egypt 
and along coastal North Africa. Most of Europe, includ-
ing areas affected in 1849, was once again infected. For 
the first time, Sweden and Denmark and the Maltese and 
Ionian islands were affected. Mainland Greece remained 
untouched, as in 1837.

Also in 1850, cholera reached California overland and 
by sea (from Panama). In South America, Colombia and 
parts of Ecuador were infected. Cuba and Jamaica suf-
fered severely in 1850 and 1851. From Cuba, cholera was 
transported to Grand Canary Island in May 1851, where 
it caused 9,000 human deaths in a very short period. 
Morocco was also plagued in 1851, but cholera was rela-
tively quiescent in Europe except for outbreaks in Poland, 
Silesia, and Pomerania (German-Polish region on the Bal-
tic). Cholera reemerged in Poland in 1852 and spread 
into the adjoining Russian provinces and Prussia.

Meanwhile, in 1848–49, cholera had renewed its 
onslaught in India and, after an outbreak in 1852, 
embarked on its traditional voyage to the west via Iran 
and Iraq. In 1853, northern Europe, the United States, 
Mexico, and the West Indies suffered outbreaks.

This phase of the pandemic represents a complicated 
mixture of local eruptions and fresh importations of the 
disease, and its course is not easily traceable. Cholera 
was fairly widespread in northern Europe in 1854; Eng-
land, in particular, suffered acutely, but southern Europe 
was more severely affected. Troop movements from 
southern France (during the Crimean War) carried chol-
era to Greece and Turkey. Farther west, it raged through 
much of the United States, Canada, Mexico, Colombia, 
and many islands in the West Indies. Though a bad year 
for cholera, 1854 was also crucial; English physician 
John Snow’s experiments in London showed that con-
taminated water was an important factor in the spread of 
cholera.

In 1855, the onslaught continued with some new 
areas added to the list. Cholera spread from the Arabian 
Peninsula into Syria and Asia Minor (Turkey). Among the 
other countries affected were Egypt, Sudan, Morocco, the 
Cape Verde Islands, Italy, and the adjoining areas of Aus-
tria and Switzerland, as well as Venezuela and Brazil.

Between 1856 and 1858, Spain and Portugal were the 
only European countries to be seriously affected; Central 
America and Guiana in northern South America were also 
hit.

In 1852, cholera spread east to Indonesia and later 
invaded China and Japan (see JAPANESE CHOLERA EPIDEM-
ICS OF 1858–59 AND 1862) in 1854; it became a serious 
concern in the East in 1857–59. The Philippines were 
infected in 1858 and Korea a year later.

During this pandemic, the tiny island of Mauritius in 
the Indian Ocean suffered four outbreaks; neighboring 
Réunion suffered one. In East Africa, the island of Zanzi-
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bar became an important focus of the disease. From here, 
cholera spread to Mozambique, Madagascar, the Comoro 
Islands, and Uganda. Ethiopia, first invaded by the disease 
in 1853, suffered serious outbreaks in 1855 and 1858.

Throughout the 1850s, cholera repeatedly flared up in 
India. In 1859, an outbreak in Bengal once again led to 
the transmission of the disease along the usual routes to 
Iran, Iraq, Arabia, and northwest into Russian territory. 
Outbreaks were simultaneously reported from Sweden, 
Denmark, western Prussia, the Netherlands, and Spain. 
Some ports in Morocco and Algeria were also infected 
via Spain in 1859. In the early 1860s, cholera was also 
reported from India, Japan, and Iran.

Further reading: Marks and Beatty, Epidemics; Pol-
litzer, Cholera.

Asiatic Cholera Pandemic of 1865–75   Fourth 
cholera pandemic of the 19th century (see ASIATIC CHOL-
ERA PANDEMIC OF 1846–63) and perhaps the most wide-
spread of them all.

In 1863, cholera once again broke out in the Lower 
Bengal region and spread throughout India. Unlike the 
previous pandemics, it did not follow the traditional 
routes across Afghanistan and Persia (Iran) and the Cas-
pian Sea ports into Europe. Rather, Indian Muslim pil-
grims visiting Mecca (see MECCA CHOLERA EPIDEMIC OF

1831) reportedly introduced it directly into the Middle 
East. It is not clear when this introduction occurred, but 
it caused a massive outbreak in May 1865. Of the 90,000 
pilgrims gathered in Mecca, at least 30,000 were struck by 
cholera either there or in nearby Jedda (Jidda) in western 
Arabia. Returning home, the Muslim pilgrims spread the 
disease throughout the Arabian Peninsula, to Iraq (Meso-
potamia), Syria, Palestine, and across the Red Sea to Suez 
and Alexandria in Egypt.

From Alexandria, cholera was transported by refugees 
all over Egypt, and much Mediterranean traffic and trade 
ensured its entry into the seaports of Istanbul (July 1865), 
Smyrna (Izmir), Ancona, and Marseille. From Istanbul 
(Constantinople), cholera was distributed all over Turkey, 
south to Cyprus, Rhodes, and a few Ionian islands, and 
northwest into Bulgaria, Romania, and the former Aus-
trian province of Bucovina (Bukovina). Russia was also 
breached in several provinces, but the infection did not 
spread much farther until 1866.

Sicily and southern Italy became infected via Ancona, 
and Paris and much of France were attacked in Septem-
ber 1865. In 1866, cholera resurfaced in parts of France, 
but in 1867, there were only minor incursions in French 
territory. Spain suffered an invasion in July 1865 that 
subsequently led to outbreaks in Portugal. Cholera’s inva-
sion of England and Luxembourg in 1865 was not severe. 
However, the situation in Luxembourg turned virulent in 

1866, spreading cholera to Germany’s Rhineland-Palati-
nate and Westphalia in 1866–67.

After a brief lull during the winter of 1865–66, cholera 
erupted once again in Europe early in 1866 and coursed 
rapidly through the continent, aided by military move-
ments. It spread extensively in Russia, claiming 90,000 
human lives in 1866. Russia was again struck in 1867 
but not as severely. The Scandinavian region (except Swe-
den, which had 4,503 deaths) escaped serious infection 
in 1866. Germany endured terrible losses (about 115,000 
deaths in Prussia alone) as did Austria (80,000 deaths), 
Hungary (30,000 deaths), the Netherlands (20,000 
deaths), and Belgium (30,000 deaths). Cholera also broke 
out in Italy in 1866 and the next year was devastating; 
a series of epidemics, including one in Sardinia, brought 
the Italian death toll for 1867 to 130,000. In Great Brit-
ain, about 15,000 died from cholera. Introductions from 
Italy caused small outbreaks in Switzerland and some 
other European localities.

Cholera spread extensively from various points in 
Africa. From Jedda it crossed the Red Sea to the ports of 
Suakin and Massawa and moved into Ethiopia. Somali-
land reported a severe epidemic in 1865 caused by a direct 
importation from Bombay (via Aden). Traveling south 
from Ethiopia, the disease reached Zanzibar in 1869 
(70,000 deaths) and Mozambique in May 1870; from here 
it moved to Madagascar, the Seychelles, and the Comoro 
Islands. Tunisia was apparently infected through Sicilian 
smugglers and Algeria (via France) in 1865. The Algerian 
outbreak of 1867 claimed some 80,000 lives. Morocco 
was infected by pilgrims in 1865 and had an epidemic 
in 1868. The disease spread from here to countries in 
French West Africa, Gambia, and Portuguese Guinea 
(Guinea-Bissau).

Many West Indian islands suffered epidemics dur-
ing 1865–70; Hispaniola (1866), St. Thomas (1868), and 
Cuba (1867–70). Guadeloupe, invaded via Marseille, lost 
12,000 of its 150,000 residents in 1865–66.

The United States was attacked either in 1865 or 
1866 (see U.S. CHOLERA EPIDEMIC OF 1866). R. Pollitzer 
(see below) believed that the infection arrived in New 
York from Le Havre, France, in autumn 1865 but did not 
become epidemic until spring 1866. Newly extended rail-
way lines and troop movements caused the rapid spread 
of cholera to parts of Louisiana (about 12,000 lives were 
lost in New Orleans), Texas, and other southern states, 
and as far west as Albuquerque, New Mexico. National 
cholera mortality for that year was estimated at 50,000 
deaths, far lower than during previous epidemics. In 
1867, other U.S. cities suffered minor outbreaks. New 
Orleans and vicinity were struck severely again in 1873.

Between 1866 and 1868, the disease traveled from 
New Orleans into Nicaragua and Honduras. Paraguayan 
troops who were battling both the disease and joint 
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Argentinian-Brazilian forces in April 1866 transported 
it to Corrientes, Argentina. From there it spread (1867) 
along the Paraná River into Buenos Aires (December) and 
Uruguay (1868). It also spread overland from Argentina 
into Bolivia and Peru (considered cholera’s first invasion 
of South America’s west coast). Cholera was rampant in 
southern Brazil (via Paraguay) in 1867 and 1868.

Russia continued to suffer the ravages of cholera in 
1868–69; an epidemic of moderate intensity rocked the 
city of Kiev in August 1869. Thirty-seven Russian prov-
inces were attacked by cholera in 1870; it was particularly 
intense in 1871 in European Russia and in the south-
ern Siberian cities of Tobolsk and Tomsk, where about 
130,000 lives were lost. The disease was also virulent in 
southern and western Russia in 1872, and the death toll 
was just as high as in 1871.

The Black Sea ports of Romania, Bulgaria, and Turkey 
(notably Istanbul and Trabzon) were invaded via Russia 
in 1871, as were Finland, Sweden, Prussia, and Austria’s 
Galician province. In 1873, the German death toll from 
cholera was 33,156 people; Hungary lost 190,000 people 
in 1872–73. In 1873, cholera was also reported in Great 
Britain, the Netherlands, Belgium, Sweden, Norway, and 
France.

Cholera had settled firmly in Persia (Iran) since 1865. 
A major outbreak there in 1870 helped spread the disease 
into Turkish Kurdistan, Iraq, and Arabia. In 1871–72, 
cholera spread west to Egypt and east into Bukhara (in 
Uzbekistan) and Russian Turkistan. It resurfaced in Mecca 
in 1872 and entered the Sudan through its port of Suakin 
on the Red Sea. Syria faced a serious epidemic in 1875.

Cholera was extremely virulent in India during 1875–
77 (see INDIAN CHOLERA EPIDEMIC OF 1875–77). In 1862, 
it struck China, affecting Peking (Beijing), Manchu-
ria, and Shanghai (untold thousands of people died). It 
spread from India to Indonesia in 1863–64 and again to 
China and Japan in 1864–65. From Thailand and Malaya 
in 1873 it penetrated Sumatra, Java, and Madura, while 
from Singapore it was carried to Borneo and the Celebes. 
Japan’s most serious invasion occurred in 1877–79, with 
158,204 cholera cases and 89,207 human deaths recorded 
in the last year alone. See also ZANZIBAR CHOLERA EPIDEMIC

OF 1869.
Further reading: Marks and Beatty, Epidemics; Pol-

litzer, Cholera.

Asiatic Cholera Pandemic of 1881–96   Fifth in a 
series of cholera pandemics (see ASIATIC CHOLERA PAN-
DEMIC OF 1817–23, et al.), marked by German physician 
Robert Koch’s discovery that cholera was indeed a specific 
gastrointestinal infection.

The pandemic began, as had its predecessors, in India. 
Traveling from its endemic home in the Lower Bengal 

region, cholera exploded with tremendous virulence in 
the Punjab and Lahore region of northwest India during 
1881–82, causing heavy casualties. Outbreaks occurred 
in Korea in 1881, in Thailand in 1882, during both 
these years in Mecca (Arabia), China (also in 1883), and 
Japan, and in the Philippines in 1882–83. From Mecca, 
returning Muslim pilgrims carried cholera to Damietta 
in Egypt’s Nile River Delta. During 1883, cholera raged 
throughout Egypt.

Cholera erupted in Toulon, France, in April 1884, and 
later there were small outbreaks in Marseille, Paris, and 
other cities, affecting 10,000 people all over the country. 
Some of the same areas were reinfected in 1885.

Italy’s strict quarantine regulations were breached in 
1884, with the city of Naples recording a major outbreak 
in August–September. Cholera plagued Italy through 
1886–87 but did not cause epidemics.

Spain suffered a brief invasion of the disease in 1884, 
a more virulent one in 1885 (160,000 cases and about 
60,000 deaths), and another minor incursion in 1890.

Cholera failed to establish itself in Great Britain thanks 
to timely preventive measures. Prompt diagnosis of a 
case on board a ship bound from Naples and Marseille to 
New York prevented its arrival in North America. How-
ever, the South American continent suffered seriously in 
1886 (Argentina), 1887 (Chile), and 1888 (Argentina and 
Chile).

In Asia, cholera troubled China in 1888, 1890, and 
1895; Japan in 1885, 1886, 1890, 1891, and 1895; Korea 
in 1888, 1890, 1891, and 1895; and the Philippines in 
1888–89. After causing massive outbreaks in northern 
India during 1891, cholera raged through Afghanistan 
and Iran in 1892 and then entered Russia (see RUSSIAN

CHOLERA EPIDEMIC OF 1892–93), where the morbidity was 
staggering.

Meanwhile, in 1892, the disease was prevalent in 
France and Germany, with the city of Hamburg suffering 
seriously (see HAMBURG CHOLERA EPIDEMIC OF 1892). Both 
countries were reinfected in 1893–94 but not in epidemic 
form.

South America was attacked several times in the 
1890s: Brazil in 1893–95, Argentina in 1894–95, and 
Uruguay in 1895.

On the African continent, cholera was prevalent in 
1893 (Tripolitania [western Libya], Tunisia, Algeria, 
Morocco, and French West Africa), 1894 (Sudan, Trip-
olitania, and French West Africa), 1895 (Morocco and 
Egypt), and 1896 (Egypt).

For a few years after that, cholera lay dormant, but it 
erupted again in many regions in 1899. See also FRENCH

CHOLERA EPIDEMICS OF 1848–49, 1853–54, and 1865–66; 
GERMAN CHOLERA EPIDEMICS OF 1830–90.

Further reading: Marks and Beatty, Epidemics; Pol-
litzer, Cholera.
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Asiatic Cholera Pandemic of 1899–1923 Sixth in 
a series of cholera pandemics (see ASIATIC CHOLERA PAN-
DEMIC OF 1881–96) that originated in India. During 1899, 
cholera once again broke out in northern India, causing 
major outbreaks in Bombay, Calcutta, and other cities in 
1900. In fact, in 1900, mortality from cholera (805,698 
deaths) was the highest ever recorded in India during 
a single year. Cholera also spread south to the former 
Madras Presidency (province) and lingered in the coun-
try through the ensuing decade. Meanwhile, in 1900, it 
invaded Afghanistan and the Persian Gulf region in the 
west and, in 1901, Burma (Myanmar) and Singapore in 
the east.

In 1902, Indian Muslim pilgrims bound from Madras 
to Mecca by sea transported cholera to Jedda (Jidda) in 
Saudi Arabia. What followed, from the end of February 
1902 in Mecca, was an explosive outbreak that killed 
about 4,000 pilgrims in the city. Intensive measures to 
prevent the disease from encroaching into Egypt failed, 
and it moved from Asyūt (Assiut) across the rest of the 
country. According to one source, some 34,000 people 
succumbed to the epidemic here.

From Burma and Malaya, the epidemic spread in 1902 
to infect China, Manchuria, Korea, Japan, and the Philip-
pines, perhaps rekindling preexisting cholera foci in those 
countries.

In 1903, cholera attacked Syria via the Sinai Pen-
insula, Palestine, Asia Minor, the coastal areas of the 
Black Sea, Mesopotamia (Iraq), and Persia (Iran). Dur-
ing the spring of 1904, caravan traffic transported cholera 
through Samarkand into the Caspian Sea port of Baku, 
where it erupted in September 1904. Cholera continued 
its westward march into Transcaucasia, north via Astra-
khan (see ASTRAKHAN CHOLERA EPIDEMIC OF 1823, RUSSIAN

CHOLERA EPIDEMIC OF 1829–31), and then along the Volga 
River up to Samara (Kuibyshev). Some scholars believe it 
penetrated to as far east as western Siberia.

In 1905, cholera did not emerge beyond the valleys 
of the Ural, Don, and Volga rivers and was virtually dor-
mant through 1906. It flared once again in 1907 in the 
Volga basin and, in the following year, spread as far as 
St. Petersburg and some Baltic ports in the west, many 
Black Sea ports to the south and eastward into Transcas-
pia, Turkistan, and Siberia. The situation eased somewhat 
in 1909 and then was followed by the RUSSIAN CHOLERA

EPIDEMIC OF 1910. Once that abated, the cholera situa-
tion was fairly quiet in Russia until the First World War 
began, when major outbreaks occurred (see RUSSIAN 
CHOLERA EPIDEMICS OF 1915–22).

The Americas remained free of cholera during this 
pandemic. A ship carrying Russian immigrants to South 
America infected the Atlantic islands of Madeira dur-
ing a stopover in October 1910. The resulting out-
break (1,769 cases and 600 deaths), which lasted until 

February 1911, marked the pandemic’s westernmost 
presence.

In 1909, cholera was introduced into the Dutch port 
city of Rotterdam, where it caused a minor outburst (26 
cases and six deaths). Sporadic occurrences were reported 
from 18 other areas in the Netherlands. Elsewhere in 
western Europe, cholera occurred only in isolated pock-
ets. Central and southeastern Europe were not as lucky. 
Cholera erupted in a small way at Apulia and Naples in 
Italy during 1909. During the summer of 1910, the dis-
ease was reintroduced by gypsies traveling from Russia 
via Brindisi. The infection quickly spread over the south-
ern part of Italy, killing 1,400 people over a few weeks. 
In the following summer, most of Italy (including Sic-
ily) was infected, but serious outbreaks occurred only in 
a few areas. Apparently, an importation from here caused 
an outbreak (733 cases) in Tunisia in 1911.

Cholera arrived in Hungary in 1909 and caused sev-
eral outbreaks in 1910 and 1913. Both Hungary and Aus-
tria suffered seriously during World War I (1914–18), 
mainly because of importations by Russian and Serbian 
prisoners of war. Austrian troops introduced cholera into 
Prussian Silesia but without any major consequences. 
Again, Russian prisoners interned in Germany intro-
duced the disease into the prison camps there, but it did 
not spread, except marginally, into the civilian popula-
tion. The German army, vaccinated against cholera, suf-
fered a fairly low incidence except in the Turkey-based 
regiments. The Balkan countries were plagued by serious 
outbreaks of cholera from 1910 to 1922.

Cholera erupted frequently in Saudi Arabia during this 
pandemic. One of the most severe outbreaks occurred in 
Islam’s holy city of Mecca late in 1907 (perhaps an impor-
tation from Odessa) and killed 25,000 or more in the 
kingdom of Hejaz during 1908. Other Arabian outbreaks 
were in 1909 (Hejaz), 1910 and 1911, and 1912 (Mecca). 
The situation in Persia was similar; cholera was wide-
spread in 1906, returned via the north in 1908, and was 
prevalent in 1911–12, 1914–19, and again in 1922–23. 
Turkey suffered in 1916, Mesopotamia in 1918, 1919, and 
1923, and Palestine in 1918.

India was seriously affected throughout the first 
decade of the 20th century, with hundreds of thousands 
of cholera deaths recorded in most years—1904 (189,855 
deaths), 1905 (439,439 deaths), 1906 (682,649 deaths), 
1907 (400,024 deaths), 1908 (579,814 deaths) and 
1909 (227,842 deaths). More than half a million deaths 
occurred annually during 1918 and 1919 in India.

Other Southeast Asian areas, particularly Burma, 
Indochina, the Philippines, and Indonesia, also bore the 
repeated onslaught of the disease throughout the pan-
demic period.

Further reading: Marks and Beatty, Epidemics; Pol-
litzer, Cholera.
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Asiatic Cholera Pandemic of 1961–75 Pandemic 
of so-called el tor cholera (paracholera) that spread in 
three phases over much of Southeast Asia, the Middle 
East, Africa, and parts of Eastern Europe.

This pandemic was caused by Vibrio el tor, a differ-
ent strain of the Vibrio comma (Vibrio cholerae), isolated 
in 1905 by F. Gottslich from the bodies of six Muslim 
pilgrims housed at the El Tor quarantine station out-
side Mecca. Endemic in Sulawesi (formerly the Celebes 
Islands), Indonesia, it had caused several outbreaks there 
since the 1930s. There, in January 1961, a major chol-
era epidemic began in the seaport of Makassar and soon 
spread (aided by the movement of troops and the Chinese 
population) to central and northern sections of Sulawesi.

During its first phase (1961–62), most of the island 
territories in Southeast Asia were infected, mainly via sea 
routes, starting with Java (May), Sarawak (July), Kali-
mantan, Macao, and Hong Kong (all in August), Philip-
pines (September), Sumatra, and Timor (November). 
Paracholera (as the disease was sometimes called) was 
also reported from Canton even before it reached Hong 
Kong. It is estimated that over 12,000 cases and nearly 
2,000 human deaths occurred in these areas during 1961. 
The pandemic continued to spread even in 1962—Sabah 
(January), Taiwan (July), and Irian Jaya (October). There 
were over 13,000 cases and 1,977 deaths in 1962 in these 
areas.

In 1963, Vibrio el tor invaded the Asian mainland and 
reinfected all the Western Pacific rim countries except 
Taiwan. Malaysia was attacked in May, Korea in Septem-
ber, and Bangladesh in December. Also by December, Sin-
gapore, Thailand, Cambodia (by rail from Thailand), and 
Burma (Myanmar) were infected. Vietnam was struck in 
January 1964. The epidemic penetrated India in March 
1964 via the port of Madras. Both here and in Calcutta 
(struck in April), the infection was apparently trans-
ported by sea through Indians returning from Burma. In 
less than a year, most of the country was engulfed.

From India, the disease traveled to Pakistan (June 
1965) and then very quickly to Afghanistan (early July), 
Iran (mid-July), and adjoining territories of the former 
Soviet Union (August 21). Surprisingly, Iraq escaped 
the infection until August 5, 1966. The westward march 
of the pandemic led to panic, the introduction of strict 
repressive measures, and severe disruption of interna-
tional trade. Perhaps because of these measures, the pan-
demic was relatively quiescent between 1967 and 1969 
except for the reinvasion of Malaysia and Singapore in 
1968 and Hong Kong, Macao, and Korea in 1969. Laos, 
in Indochina, was attacked for the first time in 1969.

The following year, 1970, was one of the worst in the 
history of cholera. The pandemic intensified once again 
to infect six countries in Asia, 15 in Africa, and three in 
Europe.

The third phase began when Soviet (Russian) authori-
ties announced an imported outbreak caused by the Vibrio 
el tor in the city of Astrakhan on August 10, 1970. Subse-
quently, between August 14 and September 19, 1970, el tor
outbreaks were reported from six Middle East countries: 
Lebanon (August 14), Israel (August 21), Dubai (August 
27), Syria (September 2), Jordan (September 3), and Saudi 
Arabia (September 9). Also hit were Libya (August 23), 
Ukraine’s port of Odessa (September 4), and Tunisia (Sep-
tember 19). The presence of Vibrio el tor in Iraq and Iran 
prior to the outbreak in Astrakhan, and in Egypt prior to its 
Middle East eruptions, is assumed. Two different serotypes 
(microorganisms with common antigens) of the Vibrio—
Inaba and Ogawa—were responsible for these outbreaks.

In November 1970, the pandemic (Inaba serotype) 
traveled from the Arabian Peninsula to Ethiopia, the 
French-held Afars and Issas (Djibouti), and in December 
1970 to Somalia. Meanwhile, in July 1970, Guinea-Bissau 
became the first West African country to be invaded—
apparently by the air routes—by the Ogawa serotype. The 
infection spread very rapidly to Sierra Leone (September 
24), Liberia (October 6), Ivory Coast (October 20), Mali 
and Togo (November 24), Dahomey (December 16), 
Upper Volta (Burkina Faso, December 17), and Nigeria 
and Niger (December 27). Ghana, although infected in 
January 1971, did not experience cholera outbreaks until 
November. Istanbul, Turkey, experienced a virulent attack 
in October (Inaba serotype) as did Czechoslovakia.

In 1971, cholera raged in nearly all these countries 
and attacked new ones: Cameroon (February), Chad and 
Uganda (May), Mauritania (June), Algeria and Morocco 
(July), Senegal (August) and Angola (December). In 
March, Kenya and Oman became infected, as did Yemen; 
subsequently. Spain was invaded in July and Portugal in 
September—perhaps through citizens returning from 
North Africa. Over 100,000 new cholera cases occurred 
during this year. Two severe epidemics were recorded—in 
Indonesia (23,555 cases) and in India (51,000 cases).

In 1973–74, cholera occurred in Mozambique, 
Malawi, Zimbabwe, South Africa, and Tanzania (for the 
first time). Italy suffered an outbreak in August 1973 and 
Portugal between April and November 1974 and in 1975. 
In the east, Sri Lanka, Java, Sumatra, and some of the 
Philippine islands were invaded between 1973 and 1975.

Further reading: Barua and Burrows, eds., Cholera;
Howe, A World Geography of Human Diseases.

Asiatic Influenza Pandemic of 1781–82   See EURO-
PEAN INFLUENZA PANDEMIC OF 1781–82.

Asiatic Influenza Pandemic of 1889–90   More 
severe than previous influenza pandemics and certainly 
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more widespread in its impact. It was marked by annual 
reappearances in the years immediately following 1890.

There is some controversy regarding the origin of this 
flu epidemic. Most accounts have traced it to Bukhara 
(Bokhara), capital of Uzbekistan in central Asia, and 
apparently it first broke out there in May 1889. Frank 
Clemov, a British physician, disputed this theory and 
placed the pandemic’s source in the towns of Tcheliabinsk 
(Chelyabinsk) in western Siberia and Petropavlovsk in 
Kazakhstan in early October 1889. Regardless of which 
theory is accepted, there is general agreement regarding 
the subsequent course taken by the pandemic.

In Bukhara, the outbreak affected two-thirds of the 
city’s 80,000 to 100,000 residents and left several thou-
sand dead. Apparently, the epidemic lingered in the city 
until August 1889 and perhaps would have been no more 
than a localized outbreak had it not been for the newly 
opened railway routes from the Caspian Sea across the 
Kara Kum (Qara Qum) desert to Bukhara and Samar-
kand. Built to encourage the export of carpets from these 
two renowned cities, the railways helped spread the epi-
demic to far-flung areas. In October, the city of Tomsk in 
Siberia reported outbreaks. Around the same time, Mos-
cow, St. Petersburg, and towns along the Volga River and 
in the rest of European Russia were struck by the influ-
enza’s virus. Central Asian republics were invaded from 
the north and east in two separate waves, and the city of 
Kiev was infected in mid-November. By late December 
1889 influenza had traveled beyond Lake Baikal to the 
Chita region. Stretinsk (Stretensk) was infected in Janu-
ary 1890 and again in August, Yakutsk in February, Vladi-
vostok, Khabarovsk, and Sakhalin Island in June, and Bla-
goveshchensk in July 1890.

The Scandinavian and Central European countries 
were invaded in November 1889, mainly through Bal-
tic shipping and rail traffic. Thereafter, the pandemic 
spread very rapidly along the highways, waterways, and 
rail routes, covering most of Europe by late December. 
The epidemic even reached Constantinople (Istanbul) by 
the end of the year. Great Britain was infected in mid-_
December, and the epidemic crossed the country with the 
Christmas traffic from London.

Meanwhile, across the Atlantic, New York and Boston 
reported influenza outbreaks in mid-December 1889, and 
Montreal was hit a week later. Over the next two months, 
the epidemic spread through much of the eastern half of 
the United States and established pockets of infection at 
San Francisco and New Orleans.

The Central and South American countries were 
infected in January 1890 (Mexico, Guatemala, Uruguay), 
February (Brazil, Argentina, and Chile), March (Peru), 
April (Ecuador), and October (Falkland Islands). The dis-
ease’s diffusion through the West Indies was more erratic 
and extended over the first six months of 1890.

In Africa, the first outbreaks were reported in Janu-
ary 1890 from Egypt, Morocco, Tunisia, Libya, and Cape 
Town in South Africa. The West African countries were 
struck from February to June. Zanzibar was infected in 
March, Botswana in April, Mozambique in July, Mauritius 
in August, Réunion and Malawi in September, and Ethio-
pia’s mountainous region in November 1890.

Persia (Iran) was invaded in January 1890 by two 
separate waves from Russia. From here, the epidemic is 
believed to have traveled overland to Pakistan. Beirut was 
attacked via the Mediterranean late in January and Yemen 
in early April. The virus arrived in Colombo, the capital 
of Ceylon (Sri Lanka), on a ship from England and lin-
gered in its rural areas until July. Late in February, the dis-
ease entered India’s port of Bombay. The Indian railways 
quickly transported it to the bustling cities of Calcutta 
and Madras. Smaller cities such as Poona, Benares (Vara-
nasi), and Meerut were attacked in mid-March. In June, 
rural Bengal was still suffering. Kashmir was invaded in 
December 1890.

Southeast Asia reported influenza epidemics in Feb-
ruary 1890 (Singapore, Japan, and Hong Kong), March 
(Malaysia, North Borneo), April (Tientsin in northern 
China), July (Peking/Beijing), September (Yunnan prov-
ince in China), and October (Shanghai).

In March 1890, the epidemic reached Australia and 
New Zealand. Otago, Wellington, Dunedin, Christchurch, 
Tasmania, Melbourne, Sydney, and much of southeast-
ern Australia reported epidemics in March. Adelaide and 
Queensland were invaded in April and Auckland and 
Perth in May 1890.

During its journey across the world, the disease left 
few countries untouched and had a high attack rate. Like 
the pandemics of 1957 (see ASIAN INFLUENZA PANDEMIC OF

1957–58) and 1968 (see HONG KONG INFLUENZA PANDEMIC

OF 1968), succeeding waves of this pandemic were more 
severe than the initial outbreak. Even after it had passed, 
many countries continued to suffer recurrent influenza 
epidemics during successive years. In some cases these 
caused many more deaths than the pandemic itself—
mainly due to secondary pneumonia or other respiratory 
diseases—particularly among the elderly.

Further reading: Beveridge, Influenza: The Last Great 
Plague; Henschen, The History of Diseases; Patterson, Pan-
demic Influenza 1700–1900.

Astrakhan Cholera Epidemic of 1823   Offshoot of 
the ASIATIC CHOLERA PANDEMIC OF 1817–23, marking the 
westernmost limit of that pandemic.

Cholera reached the Russian port city of Astrakhan 
(on the Caspian Sea’s Volga River delta) via vessels from 
Resht in northern Persia (Iran) (see PERSIAN CHOLERA

EPIDEMICS OF 1821–22, SYRIAN CHOLERA EPIDEMIC OF
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1822–23) and via land travelers from Tiflis (Tbilisi) in 
Georgia in September 1823. An official report received 
from Tiflis in mid-August had forewarned the Russian 
government of cholera’s westward progress. The out-
break was brief—lasting only two months—but intense. 
Of the 392 cholera cases reported between September 10 
and October 4, 1823, 205 were fatal. According to his-
torian Roderick McGrew’s research, these statistics are 
not very reliable; the reporting of such data, he believed, 
could not have been accurate, given the vast distance 
from Astrakhan to the central Russian administration 
as well as the frequent inability of doctors to diagnose 
cholera correctly.

Officially, the Russian government accepted the theory 
of contagion and advised that cholera-infected patients be 
isolated and quarantined. There are conflicting reports 
regarding whether the local government enforced these 
quarantine measures or not. Nevertheless, the epidemic 
remained localized within the Astrakhan region and did 
not spread north into European territory. This has been 
attributed by some scholars to the severe European win-
ter of 1823–24 rather than to any specific preventive mea-
sures undertaken by the Astrakhan administration.

The Medical Council in St. Petersburg dispatched 
two of its representatives to Astrakhan. By the time they 
arrived and confirmed the outbreak as being one of Asi-
atic cholera, the epidemic was beginning to subside. 
However, cholera’s entry into Russian territory prompted 
the creation of a special cholera council at St. Petersburg. 
The council established a sound medical and administra-
tive framework, enabling it to deal with future cholera 
epidemics. Their recommendations were implemented 
when the next cholera epidemic struck in 1829–30 (see 
PERSIAN CHOLERA EPIDEMIC OF 1829–30).

Further reading: McGrew, Russia and the Cholera, 
1823–32.

Astrakhan Plague of 1727–28   Epidemic of bubonic 
plague that invaded the Volga River port city of Astrakhan 
during 1727–28.

The outbreak began rather slowly and may have been 
caused by Russian military incursions into plague-infested 
Persian territory during this period. Astrakhan was an 
important center in the silk trade, and the infection may 
have been an importation from across the central Asian 
steppes. It is also possible that the outbreak resulted from 
local foci (disease areas). The first case occurred in July 
1727 when a soldier returning by ship from Gilan in Per-
sia was found to be suffering from plaguelike symptoms. 
Upon examination, physicians discovered buboes in his 
groin area, but he did not die until August 27 and no 
other cases were reported, so they concluded that he had 
died of dropsy and leg wounds.

A week later, another soldier returning from military 
duty in Persia and, exhibiting characteristic plague symp-
toms, died, leaving no doubt as to the cause. His remains 
were cremated immediately, and his companions rushed 
out of town. Throughout the mild winter of 1727–28, a 
scattered outbreak of plague continued before exploding 
upon Astrakhan in April 1728. By the end of the month, 
plague had claimed 411 victims and attacked another 315 
people, who had to be isolated.

During the spring and summer of 1728, the governor 
of Astrakhan urged citizens to head for the suburbs and 
outlying areas. He ordered the evacuation of the garri-
son and all government offices in the city. His advice was 
only partially heeded and the situation deteriorated rap-
idly. People left stricken homes for refuge with healthy 
relatives but secretly took their infected belongings with 
them. This defeated the very purpose of the mass evacu-
ation and spread the infection even farther. The bodies of 
plague victims were secretly disposed off to escape detec-
tion by the surgeons and to enable survivors to continue 
living in the infected house. June (1728) was the worst 
month: 1,300 deaths were recorded by June 21, mostly 
among migrant summer laborers. On June 30, the gover-
nor finally ordered the evacuation of the entire city.

Mortality rates stabilized by early August, but the 
imperial government forbade any movement of people 
or goods from the south until June 1729. This ban aggra-
vated the growing food crisis in Astrakhan. Overall, it is 
estimated that 3,000 people died during this epidemic in 
the city (population 20,000). Many of these were migrant 
workers already weakened by malnutrition. In 1738–39, 
Russia was struck by another epidemic of plague (see 
RUSSIAN PLAGUE OF 1738–39).

Further reading: Alexander, Bubonic Plague in Early 
Modern Russia.

Athens, Great Plague of (Plague of Thucydides)   
Epidemic that struck Athens early in the summer of 430 
B.C. and continued through the following year; after sub-
siding greatly, the disease broke out again in 427 B.C. 
Described in vivid detail by the Greek historian Thucy-
dides, himself a victim, the initial outbreak was devastat-
ing. Crowded within the city walls while their enemies, 
the Spartans, attacked the countryside, the Athenians 
were easy targets for a contagious disease; about one-third 
of them died, including many soldiers. The resulting loss 
of manpower and morale hurt Athens just when its con-
flict with Sparta was entering a new stage. By prevent-
ing an immediate Athenian victory, the plague may have 
helped to prolong the Great Peloponnesian War (431–404 
B.C.).

Thucydides’ account provides much of our infor-
mation for the epidemic. At the time, people believed 
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that the plague had originated in Ethiopia and traveled 
through Egypt and the eastern Mediterranean before 
reaching Athens. The first cases appeared in Peiraeus, the 
Athenian port city and base for many travelers and mer-
chants, who undoubtedly contracted the disease in their 
journeys abroad.

People were stricken suddenly with severe headaches, 
inflamed eyes, and bleeding in their mouths and throats. 
The next symptoms were coughing, sneezing, and chest 
pains; when the illness descended to the digestive tract, 
it brought stomach cramps, intense vomiting and diar-
rhea, and unquenchable thirst. Sufferers broke out in a 
rash and many became delirious. Death usually came on 
the seventh or eighth day of the illness, although those 
who survived the first phase often died from the weak-
ness brought on by constant diarrhea. Many who recov-
ered lost their eyesight, their memory, or the use of their 
extremities.

The Athenians tried to avoid infection by not car-
ing for the sick and not observing proper burial rites for 
friends and family. Thucydides tells of whole households 
perishing with no one to help them and of dead bod-
ies lying in the streets and temples, untouched even by 
animals and birds of prey. Such attempts mattered little, 
however, as people of all ages, incomes, and levels of gen-
eral health succumbed. Those who were lucky enough to 
recover had a partial immunity: If by chance they got the 
disease again, the second attack was never fatal.

Despite the detailed eyewitness observations of Thucy-
dides, modern scholars cannot pinpoint the nature of the 
epidemic. According to one expert, the sudden onset, 
the seasonal occurrence, and the raised rash all indicate 
a variety of smallpox; other less plausible suggestions 
include typhus fever or bubonic plague. The epidemic 
was unlike anything the Athenians had seen before, 
says Thucydides, and its true nature will likely remain 
unknown to us as well.

The conditions leading to the plague’s spread are 
easier to determine. Fearful of the Spartan attack, the 
Athenian leader Pericles had ordered the inhabitants 
of the surrounding countryside to move inside the city, 
where they could be protected by the army and the forti-
fied walls. Many country dwellers, coming to an already 
overpopulated city, had no place to live except in poorly 
ventilated shacks and tents. This mass of people, crowded 
together in the hot summer, created a situation ideal for 
rapid transmission of the disease.

Approximately one-third of them died, including 300 
out of 1,000 cavalry and about a quarter of the land army. 
Even an expedition sent in late June 430 B.C., before the 
plague reached its height, was not immune. On their way 
to Epidaurus in the Peloponnese (the Spartan sphere of 
influence), many of the soldiers fell ill and could not 
take the city by siege. The weakened Athenian force then 

traveled north, near Macedonia, to help fellow soldiers 
already stationed there but succeeded only in infecting 
them. Otherwise the plague remained confined almost 
entirely to Athens.

Seeing the other Greek cities untouched by the plague, 
the demoralized Athenians became convinced they had 
been singled out by the gods, Thucydides claims. Spend-
ing money extravagantly, ignoring the rules of gods 
and of humans, the people turned to lawlessness and 
pleasure-seeking.

Although the Athenians went back to more virtuous 
behavior when the plague subsided, lasting damage had 
been done to their military might. In the first summer 
of the epidemic, their army stayed inside the city, unable 
to force a showdown with the Spartans. The Athenian 
forces were also diminished for years to come, which may 
have been one reason the war dragged on for nearly a 
decade, with the upper hand switching between Athens 
and Sparta. When a peace treaty (unenduring) was finally 
signed in 421 B.C., the Athenians searched for more 
effective gods to replace those who had failed them dur-
ing the plague. The cult of the healing deity, Asklepios, 
introduced in Athens in 420 B.C., included Sophocles and 
Socrates among its devotees.

Further reading: Cambridge Ancient History; McNeill, 
Plagues and Peoples; Thucydides, History of the Pelopon-
nesian War; Zinsser, Rats, Lice and History.

Augsburg Typhus Epidemic of 1703–04 Deadly 
outbreak of epidemic typhus fever in the southern Ger-
man town of Augsburg during the War of the Spanish 
Succession (1702–1714). Augsburg (located in Bavaria 
at the confluence of the Wertach and Lech rivers) was 
infected first by French and Bavarian soldiers occupying 
the town in 1703 and then by the English and Imperial 
armies who besieged the town the following year. Annual 
burials rose from 900 human bodies in 1702 to 1,245 in 
1703, increasing dramatically in 1704 to 3,113. These 
excess deaths among Augsburg’s inhabitants were due 
mainly to typhus fever; an abrupt drop to 748 deaths in 
1705 indicated the end of the epidemic.

Further reading: Cloudsley-Thompson, Insects and 
History; Prinzing, Epidemics Resulting from Wars.

Australian Influenza Epidemics of 1890–91   See 
SYDNEY INFLUENZA EPIDEMICS OF 1890–91.

Australian Influenza Epidemic of 1918–19   Epi-
demic that affected Australia in two waves: the first (a 
mild one) in late 1918 and the second (a rather more 
virulent visitation) in early 1919. It was part of a global 
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pandemic of influenza (see SPANISH INFLUENZA PANDEMIC

OF 1917–19) that ravaged many countries (see INDIAN

INFLUENZA EPIDEMIC OF 1918–19; INDONESIAN INFLUENZA

EPIDEMIC OF 1918).
In September 1918, influenza outbreaks were reported 

from Sydney, Australia, in which nearly 30 percent of the 
population was said to be affected. In October, severe 
influenza and pneumonia (this often fatal) were preva-
lent in the southern parts of New South Wales. Later that 
month, the federal government introduced rigid quar-
antine measures for ships arriving from infected ports. 
These measures remained operative until May 1919 and 
clearly succeeded in keeping the more virulent infection 
at bay until early 1919, even as neighboring New Zealand 
suffered intensely during late 1918 (see NEW ZEALAND 
INFLUENZA EPIDEMIC OF 1918–19). Meanwhile, outbreaks 
were reported from some of the quarantined ships.

In mid-January 1919, influenza broke out at Mel-
bourne, Australia, and spread across the province of Vic-
toria in three waves. The first occurred in February 1919, 
the second in April and May, and the third in July and 
August. In Victoria, the highest mortality (18.7 percent) 
was recorded during the second wave. Overall 3,316 peo-
ple died in Victoria during the nine-month period from 
January 1, 1919, to September 12, 1919.

In New South Wales, the epidemic began somewhat 
mildly but became more virulent as it progressed. It 
peaked in two waves during June–August 1919, recording 
a mortality rate of 33.5 percent. During the same nine-
month period, 5,869 deaths were registered in the prov-
ince of New South Wales. The people in South Australia, 
Queensland, Western Australia, and Tasmania (infected 
in August 1919) were not as severely attacked.

Influenza broke out frequently in Australia in the 
years immediately following the epidemic. For instance, 
Sydney suffered an outbreak in February 1920. Mel-
bourne, Adelaide, and Brisbane suffered severe influenza 
complicated by pneumonia in June–July 1923. Milder 
outbreaks were again reported in the country in 1924.

Further reading: Jordan, Epidemic Influenza: A Survey; 
Mackenzie, ed., Viral Diseases in South-East Asia and the 
Western Pacific.

Australian Murray Valley Encephalitis Epidemics
Outbreaks of a new disease called Murray Valley Enceph-
alitis (MVE) in Australia during the 20th century. Known 
also as Australian Arbo-Encephalitis, MVE hits the human 
central nervous system, causing high fever, rigidity of 
the muscles, mental confusion, and coma. Caused by 
an arbovirus (arthropod-borne virus), MVE is transmit-
ted in Australia by the mosquito Culex annulirostris from 
an intermediate host such as the waterfowl to humans. 
The disease is not spread from human to human. In fact, 

many infected people exhibit no outward manifestations 
of the disease. MVE is now known to occur only in Aus-
tralia and Papua New Guinea.

The first cases were noticed in southern Australia’s 
Murray River valley area in the spring of 1917. During 
the following summer, 134 cases were reported from New 
South Wales, Queensland, and northern Victoria. Nearly 
half of those affected were children under five years 
of age—a comparatively younger age group than that 
affected by the Japanese B encephalitis virus (see JAPA-
NESE ENCEPHALITIS EPIDEMICS OF THE 1920S AND 1930S). 
Mortality was high; according to one estimate, this MVE 
outbreak claimed 94 lives during 1917–18. The causative 
virus was successfully isolated from the central nervous 
system of three fatal cases during this outbreak, only to 
be lost soon thereafter. (It was rediscovered during a 1951 
epidemic of MVE in Australia.)

There was also an outbreak of MVE in 1922 and 
another in 1925–26. After a long hiatus, MVE resurfaced 
in the 1950s; the epidemic in 1951 killed 19 people. It 
was followed by another MVE epidemic in 1974 that led 
to 10 deaths.

Further reading: Paul, A History of Poliomyelitis; Shaw, 
ed., Australian Encyclopedia.

Australian Rubella Epidemic of 1938–41 Massive 
and widespread outbreak of rubella (also called German 
measles) that first struck Australia in 1938 and lasted 
until 1941.

Rubella was no stranger to Australia, where there had 
been a number of outbreaks of the disease in different 
areas during the late 19th and early 20th centuries—for 
example, in 1899, in 1917, and in 1924–25. All of them 
were caused by a fresh importation of the rubella virus 
from outside the country. Even in Australia’s major cities, 
there did not then exist a large enough pool of suscep-
tible persons to keep the rubella virus spreading indefi-
nitely. Many people had immunity acquired by natural 
infection.

Caused by a filterable virus, rubella begins with fever, 
headache, sore throat, and coughing and generally pro-
duces a reddish, somewhat elevated but usually short-
lived (three days) rash. It is less dangerous than measles 
(rubeola) and is primarily a childhood affliction. During 
the epidemic of 1938–41, many adults were infected too. 
Morbidity statistics are not available because rubella was 
not declared a notifiable disease until 1953 in Australia. 
The epidemic peaked in the country in 1940.

This extensive epidemic was important in that it led 
to the discovery of the relationship between rubella and 
congenital malformations, such as deaf-mutism, cataracts, 
blindness, heart malfunction, and microcephaly. To the 
Australian ophthalmologist N. McAlister Gregg goes the 
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credit for showing that women who suffered from rubella 
during pregnancy (particularly in the early stages) ran 
the risk of giving birth to a child with congenital defects. 
Following this discovery in 1941, immunization against 
rubella was introduced for women of childbearing age in 
Australia.

Further reading: Bett, The History and Conquest of 
Common Diseases; Health and Disease in Tribal Societies.

Australian Scarlet Fever Epidemic of 1875–76
Major epidemic of scarlet fever that extended over sev-
eral provinces in southeastern Australia and caused high 
mortality.

Scarlet fever, a dreaded and highly infectious child-
hood disease, was introduced into Sydney, Australia, late 
in the 1830s via infected passengers arriving from Eng-
land on immigrant ships. The first scarlet fever epidemic 
reportedly occurred in 1840–41 in the Sydney area; 69 
patients were treated at the city dispensary. During the 
next few decades, the disease continued to plague Austra-
lia in epidemic waves (1849–50, 1858–59, 1863–64) and 
endemic form.

The epidemic of 1875–76 was more widespread and 
virulent than any of its predecessors; it also lasted longer 
(approximately 40 weeks in Sydney). A scarlet fever epi-
demic raging in England in 1874 may have been respon-
sible for the outbreak in Australia in 1875. In Sydney, the 
epidemic began late in September 1875 and continued 
halfway through 1876. The disease, which struck in two 
stages, was particularly acute between November 1875 
and June 1876. During the first phase (12 weeks from 
early November to the end of January), 236 people (41 
percent of total mortality) died. The second phase (early 
February to the third week of May) claimed 248 victims 
(43 percent of total). There was a brief reappearance late 
in June, but by mid-July the epidemic had subsided.

The epidemic caused more than 575 deaths (mainly 
children under five years of age) in Sydney alone. Unlike 
the city’s measles outbreak in 1867, this epidemic affected 
children across class boundaries. Nearly one-third of all 
deaths were due to complications of the disease. It is 
estimated that 8,000 to 10,000 Sydney residents suffered 
from scarlet fever during the epidemic. Overall, 5,000 
people died in the provinces of New South Wales, Victo-
ria, South Australia, and Tasmania.

The onset of scarlet fever is rapid; rising fever is fol-
lowed by a red, sore throat and a bright red rash all over 
the chest and limbs. A few days later, the fever subsides 
and the skin starts to peel. The mere mention of the dis-
ease struck terror in the minds of people. A concerned 
and worried Australian populace prompted government 
inquiry into the origin and spread of the disease. Gov-
ernment preliminary reports suggested ways of cop-

ing with infectious diseases and eventually became the 
basis of the official policy for the management of such 
diseases. Some of the recommendations, regarding quar-
antine and fumigation, for instance, were implemented 
during the SYDNEY SMALLPOX EPIDEMIC OF 1881–82. 
The scarlet fever epidemic thus was an important step 
toward the formulation of an official public health pol-
icy in Australia.

Further reading: Curson, Times of Crisis: Epidemics in 
Sydney 1788–1900; Marks and Beatty, Epidemics.

Australian Smallpox Epidemic of 1788–89 First 
recorded epidemic of smallpox in Australia, literally deci-
mating the aboriginal population in the Sydney area.

In 1788, months after the arrival of Britain’s First 
Fleet, which brought white settlers into Sydney, a small-
poxlike disease was observed among the aborigines in 
southeastern Australia. In late March or early April of 
1789, the disease became more virulent and spread rap-
idly along the usual aboriginal routes between Botany Bay 
and Broken Bay and, in particular, around the Port Jack-
son area. Apparently, it also spread inland in some sec-
tions. It lasted between one and two months.

According to one account, the epidemic killed over 
half the aboriginal population in the region. Eyewit-
nesses have described the grisly discovery of many 
human corpses washed ashore at the various coves and 
inlets. Terrorized by this strange and unfamiliar disease, 
natives fled the scene, carrying the infection with them. 
Families routinely abandoned their sick members to die; 
no doubt, many perished as much from want of food as 
from the disease. A few of the patients were reportedly 
taken to Sydney for treatment, but most died without 
knowing what had struck them. There were so many 
deaths that individual burials had to be suspended and 
the corpses dumped on communal burial sites. Only 
one white settler, a crew member of the ship Supply, was 
infected. He died soon after contracting the infection 
early in May.

Some scholars doubt that this affliction was indeed 
smallpox. The rash and the heavy mortality, they argued, 
could also have been caused by a type of chicken pox to 
which the aborigines may have had no resistance. It may 
also have been an outbreak of native pox, a disease indig-
enous to the country.

Similarly, there is much speculation about the ori-
gin of this epidemic. Some have suggested that the dis-
ease was introduced into the country by members of the 
First Fleet, which landed at Botany Bay in mid-January 
1788. Some have attributed its source to crew members 
of the French expedition led by La Pérouse because its 
ships were anchored at Botany Bay between January and 
March 1788. Another surmise is that the infection was 
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brought by the Supply, whose crew member Joseph Jef-
fries died of it. Yet another theory is that some “variolous 
matter” imported by the First Fleet—perhaps to inocu-
late the settlers and aborigines—either accidentally or 
deliberately led to the outbreaks that killed hundreds of 
aborigines.

In terms of mortality, this was the most severe epi-
demic ever to hit the Sydney area. Its psychological 
impact on the aboriginal community was tremendous. 
Sydney’s first successful smallpox inoculation was carried 
out in May 1804. However, the natives suffered several 
more such outbreaks during the century, all of which seri-
ously depleted their numbers.

Further reading: Curson, Times of Crisis: Epidemics in 
Sydney 1788–1900; Hopkins, Princes and Peasants: Small-
pox in History.

Austrian and Prussian Typhus Epidemics of 1805–07
Outbreaks of louse-borne typhus fever that killed thou-
sands of soldiers and civilians following the occupation 
of Vienna and the Battles of Austerlitz and Jena during 
the Austrian and Prussian phases of the Napoleonic Wars 
(1803–15).

The French occupied Vienna in November 1805, with 
the predictable result that the city’s hospitals soon became 
crowded with wounded French troops, among whom a 
severe epidemic of typhus broke out. A few weeks later, 
on December 2, the decisive Battle of Austerlitz took 
place, after which both French and Allied wounded 
troops were removed to the nearby Moravian town of 
Brünn (Brno, the Czech Republic), where one-quarter of 
them—12,000 men—died from typhus fever. The disease 
soon spread among the inhabitants of Brünn and subse-
quently through the surrounding regions, killing tens of 
thousands of civilians in Moravia, Silesia, Austria, Gali-
cia, and Hungary.

As the French army crossed and recrossed central 
Europe, its dumping places for sick and wounded soldiers 
grew ever larger; troops at the Battle of Jena in October 
1806 would patch their wounds and return to the field 
rather than risk death in the disease-ridden ambulances. 
In the latter part of 1806 and the first half of 1807, Napo-
leon marched through Prussia. All along the military 
routes, soldiers were left to die in overcrowded, under-
staffed, and disgustingly filthy hospitals, where typhus 
fever, as well as dysentery and other diseases, were ram-
pant. As usual, typhus fever spread from the hospitals to 
the civilian population, killing thousands of people in 
Königsberg (Kaliningrad), Marienburg, Bromberg, and 
other places in East Prussia and along the Vistula River. 
See also DANZIG TYPHUS EPIDEMIC OF 1807.

Further reading: Prinzing, Epidemics Resulting from 
Wars; Quennevat, Les vrais soldats de Napoleón.

Avian Influenza (Bird Flu) Outbreaks (c. 1997– )  
Outbreaks of avian influenza virus on three continents, 
caused by the highly virulent H5N1 strain, that experts 
fear might contain the seeds of a major pandemic once 
it reaches the human-to-human transmission stage. This 
potent avian strain has not been around for 150 years—
hence, no one has immunity. It is known to kill seven 
out of every 10 people it infects. In the last 10 years, 
there have been some 225 confirmed human cases 
(including 127 deaths) in 10 countries—all but a few of 
them through contact with infected poultry. The virus is 
transmitted from birds to humans, but given that it 
mutates rapidly, there is concern that large-scale human-
to-human transmission may be just one genetic mutation 
away.

From 1997, when it was first officially reported in 
Hong Kong, until the spring of 2005, the so-called bird 
flu was restricted to Southeast Asia. It was then carried by 
birds along migratory routes to China and to Siberia (con-
fluence of many flyways) in July. They transmitted the 
virus (whose rapid mutations render it into pathogenic 
forms) to chickens, turkeys, and some exotic birds. From 
2003 to 2005, the virus was reported from 15 countries 
in Africa, Asia, Europe, and the Middle East. However, 
in the first half of 2006, it caused major outbreaks in 30 
countries new to the virus, including Turkey, Iraq, Israel, 
Gaza, Egypt, Afghanistan, Pakistan, Myanmar, India, 
Nigeria, Niger, Cameroon, and Burkina Faso. Worldwide, 
it has cost 300 million farmers more than $20 billion, and 
nearly 200 million commercially raised birds have been 
culled or killed as a result. The situation prompted the 
United Nations to appoint a special avian flu coordinator 
in September 2005.

In Indonesia, Southeast Asia’s most populous coun-
try for humans and poultry, bird flu struck commercial 
poultry farms in mid-2003. Chickens were dying across 
the country in large numbers but, amid heavy lobby-
ing from major poultry companies (eight conglomerates 
control 60 percent of the market), the Indonesian gov-
ernment opted not to disclose this information. Instead, 
it sought to conduct its containment measures in secret. 
Meanwhile, lack of a coordinated response by the coun-
try’s multi-layered bureaucracy meant that bird flu con-
tinued to spread for almost two years among thousands 
of chickens in backyards, and in the summer of 2005, it 
infected humans. Over the next few months, human cases 
and deaths multiplied so that Indonesia, with 40 con-
firmed deaths (as of July 2, 2006) from bird flu, is poised 
to overtake Vietnam (93 cases/42 deaths) as the country 
with the most fatalities. During May 2006, one Indone-
sian died from bird flu every two-and-a-half days. In the 
farming village of Kubu Sembelang in northern Sumatra, 
a human-to-human transmission chain apparently caused 
a cluster (the largest recorded thus far) of eight human 
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cases (seven of whom died) among blood-related (not 
spouses) members of one family. Precisely how this virus 
spread is still unclear. When Indonesia’s National Director 
of Animal Health alleged in an interview with a leading 
local paper that the government had known of the dying 
poultry since 2003 and done nothing about it, she was 
fired from her job. In areas dependent on poultry farm-
ing, international aid organizations have tried to help by 
spraying chicken coops with disinfectant and distributing 
vaccinated farm chickens to replace those lost to bird flu 
during the deadly tsunami of December 26, 2004.

In January 2006, Africa’s first confirmed case of bird 
flu was reported from a large commercial poultry farm in 
Nigeria, where 40,000 of 46,000 birds were killed. Ini-
tially suspected to be Newcastle disease (virus disease 
of domestic fowl and other birds), the birds were treated 
with antibiotics, which do not protect against viral infec-
tions. Migratory birds may have brought the virus from 
Europe to Nigeria, where, as in the rest of Africa, many 
poultry farmers were not aware of bird flu and its poten-
tial to cause a major pandemic. The United Nations’ Food 
and Agriculture Organization (FAO) sent a team to inves-
tigate this outbreak. It emerged later that thousands of 
fork-tailed drongo birds had died mysteriously in Malawi 
in December 2005.

In the United States, where flu kills about 36,000 
people annually, the government is on the alert for 
any cases of bird flu, especially among small, backyard 
flocks. These owners have been urged to bring their 
birds inside, watch for any of the warning signs of bird 
flu, and report them immediately to state and local 
authorities. Flocks suspected of harboring the virus will 
be destroyed even before the diagnosis is confirmed, and 
owners will be compensated for their lost birds. Prompt 
detection of such cases is key, and commercial owners 
are already conducting tests on their own birds. For its 
part, the U.S. government is conducting tests on hun-
dreds and thousands of wild birds in Alaska and along 
their migratory routes. They are also working to stop the 
virus from entering the food chain through inadequately 
cooked poultry.

The number of human infections more than doubled 
in 2005, a clear indication that poultry outbreaks needed 
to be controlled. Scientists have recently concluded that 
preventive efforts should be focused on farm-based poul-

try and trading, which they hold more responsible for 
the spread of the virus than wild birds. Besides Vietnam 
and Indonesia, human cases were also reported in 2005 
from Thailand (22 cases/14 deaths), China (18 cases/12 
deaths), Egypt (14 cases/six deaths), Turkey (12 cases/
four deaths), Azerbaijan (eight cases/five deaths), Cam-
bodia (six cases/six deaths), Iraq (two cases/two deaths), 
and Djibouti, (one case). Although the Indonesian human 
cluster was a worrisome development, the World Health 
Organization (WHO) announced that it had no immedi-
ate plans to upgrade its pandemic alert level. During an 
outbreak, WHO would isolate the affected area and nego-
tiate agreements allowing access to international health 
experts to respond, test, and contain its spread. WHO 
has also developed a step-by-step detailed plan of action 
(“rapid response and containment strategy,” including 
large doses of Tamiflu) to be followed in the event of an 
outbreak. In 2006, the virus has killed two out of every 
three people infected.

At the present time, an antiviral drug called Tamiflu is 
the only easily available treatment for avian flu. Although 
production of the drug has quadrupled, it will take 
another decade before there are enough stocks to treat 
20 percent of the world’s population. WHO has on hand 
enough Tamiflu for 3 million treatment courses, which 
would help contain any emerging outbreak. Roche Hold-
ing AG, the company that makes the drug, has donated 
an extra 2 million treatment courses to WHO for use in 
developing countries. Sanofi-Aventis SA, along with two 
partners in the United States, developed a two-dose vac-
cine that is on order by the U.S. government. Research-
ers around the world are working frantically to develop 
a one-dose vaccine that would confer broad immunity 
against any emerging strain of H5N1, but the virus’s fre-
quent and rapid mutations present major difficulties. 
Mass production of the vaccine can only be undertaken 
once the specific strain behind the pandemic is identified. 
Meanwhile, scientists at the Centers for Disease Con-
trol and Prevention (CDC) and Purdue University have 
developed technology that would improve and hasten the 
somewhat antiquated vaccine production process cur-
rently being used. In February 2007, the H5N1 virus was 
discovered for the first time on a British farm, prompting 
authorities to cull and kill almost 160,000 turkeys to con-
tain an avian flu outbreak.
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Bahamian Yellow Fever Epidemic of 1862–64
Outbreak of yellow fever in the Bahama Islands (or Baha-
mas). The disease had been a problem in the West Indies, 
where the people did not know that it was mainly trans-
mitted by the Aëdes aegypti mosquito; most doctors then 
propounded its causation to be miasma or contagion and 
emphasized the significance of either local insanitary 
conditions or quarantine precautions respectively (both 
views were partly correct).

During the U.S. Civil War (1861–65), the British-
owned Bahamas was an important base for blockade-
running to the Confederacy (the U.S.’s Southern states). 
British-built, privately owned ships evaded the Union 
(Northern) blockade of the 3,550-mile Southern coastline 
to supply the Confederacy with goods of all kinds. Vessels 
frequently plied between the Bahamian port of Nassau 
and such Confederate ports as Charleston, South Caro-
lina, and Wilmington, North Carolina. One experienced 
blockade runner, Thomas E. Taylor, told of many yellow 
fever victims in Nassau, where he remembered counting 
17 funeral processions passing his house one day and also 
burying three good friends on one day in the summer of 
1864. Taylor himself contracted the disease and went to 
Halifax, Nova Scotia, to recover. Wilmington was also 
hard hit by the yellow fever epidemic, which killed about 
2,500 of its 6,000 inhabitants.

Notable among the persons who died then from yel-
low fever was the newly consecrated first Anglican bishop 

in the Bahamas, the Reverend Charles Caulfield, who suc-
cumbed on September 4, 1862. The epidemic of yellow 
fever was the last serious one in these islands.

Further reading: Craton, A History of the Bahamas;
Taylor, Running the Blockade.

Bangkok Poliomyelitis Epidemic of 1952 Severe 
epidemic of poliomyelitis that struck the city of Bangkok, 
Thailand’s capital, in 1952.

The infection was most probably an importation 
from Singapore, where the disease had been prevalent 
throughout 1950 and 1951. The polio epidemic in Bang-
kok, believed to be Thailand’s first, began in September 
1952. The first reported patient was a Swiss woman who 
died four days after contracting the infection. The next 
case occurred in a pregnant Danish lady who was taken 
to Singapore, where she was kept in an iron lung (device 
for artificial respiration) until her child was born. Dur-
ing the period September to December 1952, 388 polio 
cases were reported in Bangkok city. These included cases 
among foreigners living in the city and native Thais. The 
epidemic seemed to have affected all age groups, and 
overall mortality was 6 percent.

Then the outbreak subsided; a few paralytic cases 
(involving weakness or paralysis of one or more mus-
cles) were noticed, but none involved the spinal column 
(called nonparalytic polio). Most of the milder and more 
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common polio infections, it must be remembered, were 
generally not reported and sometimes not even diagnosed. 
These cases fall into two categories; abortive poliomyelitis 
(brief illness generally exhibiting one or more symptoms 
such as sore throat, headache, vomiting, and fever) and 
inapparent poliomyelitis (a silent infection that neverthe-
less builds antibodies against the virus strain). All three 
polio viruses were found in samples of the Thai popula-
tion, thus indicating that the mild, nonclinical forms of 
polio had previously occurred in the country. See also 
VIETNAMESE POLIOMYELITIS EPIDEMICS OF 1958–60; TAHI-
TIAN POLIOMYELITIS EPIDEMIC OF 1951.

Further reading: Poliomyelitis: Papers and Discussions 
Presented at the Fourth International Poliomyelitis Confer-
ence; World Health Organization, Poliomyelitis.

Bangladeshi Smallpox Epidemic of 1971–73   
Major epidemic of smallpox among the refugees escap-
ing a civil war in Bangladesh (called East Pakistan until 
December 1971).

The outbreak began in November 1971 at the Salt 
Lake refugee camp near the city of Calcutta in India, 
where thousands of refugees from neighboring Bangladesh 
were temporarily housed (see INDIAN-BANGLADESHI CHOL-
ERA EPIDEMIC OF 1971). The refugees were to have been 
vaccinated on arrival, but with thousands more crossing 
over into India every day, very few actually received the 
vaccination. In the crowded and filthy conditions of the 
camps, smallpox spread very rapidly. Moreover, the initial 
outbreak was misdiagnosed so that no action was taken to 
contain it until the end of January 1972. By then, several 
million Bangladeshis had sought refuge in that area.

On December 16, 1971, Bangladesh became indepen-
dent. Subsequently, thousands of Bangladeshis started 
returning home, many carrying smallpox with them. 
Meanwhile, the infection was also spreading very quickly 
in India and Pakistan. In Bangladesh, the epidemic was 
initially confined to three districts in the southwest—
Barisal, Faridpur, and Khulna. Upon investigation, how-
ever, it was found that 27 of the country’s 57 subdivisions 
were affected.

In March 1972, smallpox invaded Khulna, the coun-
try’s third-largest city. An intensive containment and 
eradication program was launched in Khulna on April 
28. Instead of mass vaccination, it focused on immuniz-
ing high-risk groups, and the outbreaks were rapidly con-
trolled within four to six weeks each. In the city’s refugee 
camps, procurement of relief supplies was made contin-
gent upon showing proof of vaccination. Eradication 
and surveillance efforts received monetary aid and other 
assistance from the World Health Organization and the 
United Nations Relief Organization in Dacca, the capital 
of Bangladesh.

According to the Washington Post, in the two months 
ending on April 11, 1972, some 7,000 people had died 
from smallpox in Bangladesh. The number of smallpox 
cases reported by India (27,407), Pakistan (7,053), and 
Bangladesh (10,754) during 1972 is believed to be only 
one-tenth of those that actually occurred.

In December 1972, 1,019 smallpox cases were 
reported in Bangladesh. This soared to 3,919 in January 
1973 and even further to 5,282 in February. Every dis-
trict in the country was affected. The epidemic peaked in 
April before finally subsiding. Asia’s last case of smallpox 
occurred in Bangladesh on October 16, 1975.

Further reading: Fenner et al., Smallpox and Its Eradi-
cation; Hopkins, Princes and Peasants: Smallpox in History.

Barbadian Yellow Fever Epidemic of 1647   First 
veritable account of yellow fever on the West Indian 
island of Barbados, where more than 5,000 persons per-
ished from the “new distemper” (what the Barbadians 
then called the acute infection) within a few months in 
1647.

The early English colonists on Barbados brought in 
many slaves for labor in the production of sugarcane; 
evidently, in the 1640s yellow fever (carried by Aëdes 
aegypti mosquitoes) arrived with blacks from West Africa 
aboard Dutch ships involved in the profitable slave trade. 
The mosquitoes, which can carry the yellow fever virus 
and transmit it to humans by their bites, found favorable 
conditions for breeding in water supplies on board ships. 
Once in Barbados, the insects found a suitable warm cli-
mate to further breed and transmit the infection to men, 
women, and children. Although many black African 
slaves were immune to the fever, after recovering from it, 
many white Europeans (sailors and settlers) and native 
Indians on Barbados were severely attacked; within a 
month, nearly 80 percent of the victims perished, and the 
living were hardly able to bury the dead in 1647.

Called the “Barbados distemper” by Massachusetts 
governor John Winthrop, who established in 1647 North 
America’s first ship-quarantine regulations to protect his 
English colony from infection, yellow fever spread from 
Barbados to Mexico’s Yucatán Peninsula, the West Indian 
islands of St. Kitts and Guadeloupe, and Havana, Cuba.

Further reading: Howe, A World Geography of Human 
Diseases; Wain, A History of Preventive Medicine.

Barbadian Yellow Fever Epidemic of 1691   Disas-
trous outbreak of yellow fever that killed several thou-
sand persons on Barbados, easternmost of the Caribbean 
islands, during the summer of 1691. A dreaded scourge 
ever since the BARBADIAN YELLOW FEVER EPIDEMIC OF 1647, 
yellow fever also conferred immunity upon many older 
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Barbadians who had survived earlier attacks of this often 
fatal disease of the warm regions of America and Africa.

On the populous island (about 55,000 people), then 
a British colony, the mosquito-borne yellow fever virus 
infected and killed native Indians of all ages. It was, how-
ever, far more lethal among the fighting men of a British 
naval fleet stationed in Barbados and sent there to engage 
in battle with French forces in the West Indies during the 
War of the Grand Alliance (1688–97). In the summer of 
1691, thousands of the British on Barbados fell victim to 
the infection, whose onset was sudden, with chills, fever, 
headache, general pains, nausea, and vomiting. Jaundice 
appeared between the second and fifth days, after which 
convulsions, coma, and death occurred in many cases. 
Some 3,100 men from 18 British ships perished from 
yellow fever, leaving an insufficient number to attack 
the French West Indian island of Martinique. The fleet 
returned to Great Britain later that year, having hardly 
enough men to navigate the ships into port. Crew mem-
bers of a British ship, laid off Barbados for the next two 
years, died from yellow fever daily; a total of about 600 
mariners succumbed in that time.

Further reading: Cartwright, Disease and History;
Cloudsley-Thompson, Insects and History.

Barcelona Yellow Fever Epidemic of 1821 Epi-
demic of yellow fever in the Mediterranean port of Barce-
lona, Spain, killing about a sixth of the city’s population 
during the summer and fall of 1821. Because the first vic-
tims were ship’s crew and dock workers, it was assumed 
the disease was brought to Barcelona aboard the Gran-
Turco and other ships that had recently arrived from 
Cuba.

At first, most cases were confined to Barceloneta, a 
poor neighborhood near the harbor, and it is this initial 
concentration of the illness among the poor that led to 
accusations of neglect and suppression of the facts on the 
part of city officials. In fact, the epidemic offered compet-
ing political factions the opportunity to accuse each other 
of lack of conscience and even of having poisoned wells 
and distributed contaminated food. As deaths increased 
through August, most of Barcelona’s wealthier citizens left 
the city.

Faced undeniably with a major epidemic—the illness 
had spread through the entire city and hundreds of peo-
ple were dying every day—authorities closed off Barce-
lona and sank the contaminated ships in early September. 
Most of the city’s high officials then withdrew to the town 
of Villafranca, 25 miles away (the mayor chose to stay). 
Doctors and pharmacists were ordered to remain, while 
the police and 3,000 militiamen, half of whom died, hero-
ically attempted to prevent riots and pillaging. People 
without financial means who tried to find safety in the 

countryside encountered peasants who drove them away 
with gunshots, and because a cordon was placed around 
the city, they could not return; thus trapped, many died 
of thirst and starvation. The French set up a cordon of 
15,000 soldiers to prevent refugees from escaping through 
the Pyrenees into France. Other measures taken by the 
French included closing their ports to ships from Catalo-
nia and quarantining ships from all other ports in Spain. 
Madrid also protected itself by closing its access points 
and exhorting citizens to denounce any Catalonians who 
had fraudulently entered the city; even bullfights were 
suspended.

As food became scarce among Barcelona’s poor, riot-
ing and looting broke out; free soup was then made avail-
able and a subscription taken up throughout Spain to 
help raise money for them. Finally, on October 11, 1821, 
through the help of two businessmen who supplied the 
necessary funds, people were evacuated to makeshift cab-
ins outside the city. In November, the epidemic gradu-
ally declined, and, with the onset of cold weather in 
December, finally ceased altogether. Barcelona’s port was 
reopened on Christmas Day.

An estimated 18,000 to 20,000 people died in Barce-
lona from yellow fever from August through the end of 
the year, most of them in September and October. Other 
places in the surrounding region also were severely 
affected, including Tortosa, Tarragona, and the Balearic 
Islands.

Further reading: Hoffmann, La peste a Barcelone; Peset 
Reig, Muerte en España (política y sociedad entre la peste y 
el cólera).

Basel Plague of 1610–11 Severe epidemic of mainly 
bubonic plague that killed approximately 3,600 persons 
out of some 6,000 who contracted the disease in Basel, or 
Basle, Switzerland, in 1610 and 1611.

For more than 250 years after the Black Plague or 
BLACK DEATH of the mid-14th century, European coun-
tries, cities, and towns suffered minor and major out-
breaks of plague (chiefly bubonic, but also pneumonic 
and septicemic in form). The Swiss city of Geneva had 
a plague outbreak in 1528, and the Swiss town of Grin-
delwald endured one in 1688; plague occurred in both 
bubonic and pneumonic form in both of these outbreaks.

In January 1610, the city of Basel reported its first 
cases of bubonic plague; authorities were frightened to 
see about 40 percent of the population of about 15,000 
inhabitants contract the disease, which is transmitted by 
the bite of an infective flea carrying the plague bacillus 
(Yersinia pestis). Most likely, diseased rats (primary hosts 
of plague) traveled with merchandise into Basel, and rat 
fleas sought out other hosts (especially human beings) 
after the rats died from plague. Depending on where an 
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infected flea bites its human victim (which is usually 
in the groin, armpit, or neck), painful lumps (buboes) 
develop in those areas; severe headaches, high fever, nau-
sea, vomiting, and black spots on the skin, among other 
symptoms, accompany the buboes; and between 30 and 
50 percent of those stricken will die if untreated.

During the 15-month-long epidemic in Basel, morbid-
ity (amount of disease or sick rate) and mortality (death 
rate) were high, according to reliable sources. One source 
claimed there were 6,408 plague infections and 3,968 
fatalities during the epidemic, but another source stated 
that those figures included infections and deaths resulting 
from other causes, too. Basel recovered, reporting fewer 
plague deaths afterward, but suffered Switzerland’s last 
epidemic of plague in 1667–68 along with several towns 
in the canton of Zurich.

Further reading: Cipolla, Fighting the Plague in Sev-
enteenth Century Italy; Lien-Teh, A Treatise on Pneumonic 
Plague.

Beijing Pneumonia Epidemics of 1949, 1952–53, 
and 1958–59 See PEKING PNEUMONIA EPIDEMICS OF

1949, 1952–53, AND 1958–59.

Bengali Smallpox Epidemic of 1769–70 See INDIAN

SMALLPOX EPIDEMIC OF 1769–70.

Bird Flu See AVIAN INFLUENZA (BIRD FLU) OUTBREAKS.

Black Assize See CAMBRIDGE TYPHUS EPIDEMIC OF 1522; 
EXETER TYPHUS EPIDEMIC OF 1586; LONDON TYPHUS EPI-
DEMIC OF 1750; OXFORD TYPHUS EPIDEMIC OF 1577.

Black Death (Black Plague, Bubonic Plague, 
Second Plague Pandemic)   Calamitous, widespread 
epidemic that devastated Asia and Europe in the mid-
14th century. This acute infectious disease, which in its 
earliest stages and in some places seems to have been 
predominantly of a pneumonic type (thus helping to 
account for its rapid and terrifying spread), was marked 
by swelling of the lymph nodes or buboes (hence 
known as the “bubonic” plague). It was also called the 
“black death” because of the black blotches, caused by 
subcutaneous hemorrhages, that appeared on the skin 
of diseased human beings near the time of death. An 
overwhelming infection of the blood led to rapid putre-
faction in victims, who usually died within two to four 
days. The bubonic plague was caused by the bacillus 
Pasteurella pestis (Yersinia pestis), transmitted to per-

sons by fleas from infected rats. The pneumonic plague, 
resulting as a complication of the bubonic type and as 
an invasion of the lungs by the bacterium, spread from 
person to person without the intermediary transfer-
ence by fleas. Besides the black blotches on the skin, the 
plague showed itself in swellings in the groin or armpit 
and in bleeding from the lungs; it was also character-
ized by very high fever, delirium, and prostration in its 
victims.

Originating in central Asia, the disease killed an esti-
mated 25 million Chinese, Indians, and other Asians 
during the 15 years before it entered Constantinople 
(Istanbul) in 1347. From there it quickly spread to 
Genoa, Naples, Venice, Marseille, and other Mediterra-
nean ports; ships carrying Crusaders returning from the 
Middle East were a factor in this respect. By late 1347, 
the plague had hit Dalmatia (a Croatian province on the 
Adriatic) and the islands of Cyprus and Sicily. Thousands 
of inhabitants of southern France, Spain, and Italy suc-
cumbed to the Black Plague before it reached Paris in 
June 1348 and London several months later. While rag-
ing in England and Ireland, the then mysterious malady 
spread to the Netherlands, Germany, Norway, Sweden, 
Denmark, and Russia, and by 1350, all of Europe (includ-
ing Iceland and Greenland, according to some sources) 
was in the grip of the plague.

Historical estimates of the mortality directly due to the 
plague vary from one-fourth to three-fourths of the pop-
ulation of Europe and Asia; at least 25 million Europe-
ans died between 1347 and 1351. Half of London (some 
100,000 persons) was said to have perished; two-thirds 
of the students at Oxford University died. Four-fifths of 
the population of Marseille died. The pope at Avignon, 
where half of the population died, consecrated the Rhône 
River to permit corpses to be thrown into it for Christian 
burial. More than one-third of Italy’s population perished. 
Villages everywhere were drastically depopulated by the 
plague, which extended into Egypt and Africa and con-
tinued to rage and carry off many thousands of people 
during the next three decades (in the early 1380s many 
towns and cities suffered their “fourth visitation” of the 
pestilence).

At the time, medical and lay authorities throughout 
Europe sought to give rational explanations for the vir-
ulent plague, which was clearly contagious. They issued 
many treatises trying to explain to the public the causes, 
symptoms, and treatment of the disease, which was in 
general blamed on celestial, terrestrial, and miasmatic 
facts as well as contagion (transference from infected per-
sons). The plague was attributed to any and all of the fol-
lowing: corrupted air and water, hot and humid southerly 
winds, proximity of swamps, lack of purifying sunshine, 
excrement and other filth, putrid decomposition of dead 
bodies, excessive indulgence in foods (particularly fruits), 
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God’s wrath, punishment for sins, and the conjunction of 
stars and planets. Religious fanatics asserted that human 
sins had brought the dreadful pestilence; they roamed 
from place to place, scourging themselves in public. In 
places, the plague was blamed on cripples, nobles, and 
Jews, who were accused of poisoning the public wells and 
were either driven away or killed by fire or torture. There 
was panic everywhere, with men and women knowing no 
way to stop death except to flee from it.

The segregation of the sick was ordered in many cities, 
but in some the quarantine practice and stations were put 
into effect too late (such as in Venice and Genoa, where 
half the people succumbed). Various procedures of disin-

fection began and continued, such as the fumigating of 
letters and washing money with vinegar. Social confusion 
resulted; laborers were scarce so that many fields went 
unplowed; wheat was not sowed, vines not trimmed. In 
England, the wages paid to field hands nearly doubled 
because labor was at a premium due to the many dead. 
Food prices rose greatly, trade was disrupted, numerous 
leaders in church and government perished, and intelli-
gent persons fostered an obsessive cult about death. The 
ravages of the Black Death helped bring the Hundred 
Years’ War to a standstill; both sides (the English and 
French) signed a truce that was thrice renewed (1347–
51); hostilities erupted again in 1355.

The Black Death (bubonic plague) swept through Europe, first carried on shipboard to Constantinople, Cyprus, Sicily, and Marseille in 1347. 
It spread rapidly to other ports and interior regions in early 1348 into 1349, moving mainly northward and northeastward. The year with a 
city indicates when the plague entered it.
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To many historians, the Black Death marked the end 
of the Middle Ages and the start of the modern age. Its 
devastation cleared the way for Europeans to begin to 
reorganize their societies, to systematize landholding 
relations between owner/farmer and tenant/laborer on 
the basis of rent, and to strike a balance between capital 
and labor. See also ENGLAND, GREAT PLAGUE OF; FLORENCE

PLAGUE OF 1347–48; MIDDLE EAST BLACK DEATH EPIDEMICS.
Further reading: Bowsky, ed., The Black Death;

McNeill, Plagues and Peoples; Smith, Plague on Us; Tuch-
man, A Distant Mirror: The Calamitous 14th Century;
Ziegler, The Black Death.

Blackfoot Indian Smallpox Epidemic of 1837–38   
Grave epidemic of smallpox that claimed the lives of 
about 4,000 Blackfoot Indians, who then occupied a vast 
territory stretching from the Upper Missouri River area 
(Montana) to northern Saskatchewan.

In late summer of 1837, several passengers aboard a 
keelboat on the Missouri River bound for Fort McKenzie 
contracted smallpox. The boat also carried supplies and 
other goods for trade to the Blackfoot (or Blackfeet) Indi-
ans, whose name derived from their custom of dyeing their 
moccasins black. Earlier, in June 1837, smallpox had bro-
ken out among a Siouan Indian tribe in middle Missouri 
(see MANDAN INDIAN SMALLPOX EPIDEMIC OF 1837), and had 
spread thereafter to the Assiniboin and Crow Indian tribes, 
neighbors of the Blackfoot, who were skillful hunters of 
buffalo and not friendly to whites or to other tribes.

Before the keelboat reached Fort McKenzie, the agent 
in charge of the fort concluded that the goods and sup-
plies were smallpox contaminated, and he tried to detain 
the boat until cold weather set in. However, his trading 
clients, the Blackfoot, refused to listen to his warnings 
about disease and threatened to bring the boat to the fort 
themselves if he did not allow it to dock there as sched-
uled. The agent complied with the Blackfoot demands, 
and trade between the Indians and whites was carried 
out. Within 10 days after the Indian traders returned to 
their villages, hundreds of Blackfoot fell victim to the 
deadly smallpox virus. By early 1838, some 4,000 of them 
had succumbed to the disease.

Smallpox had been transmitted again and again from 
the white European settlers to the Native Americans (the 
Indians) between 1520–24 and 1836–40, when the dis-
ease catastrophically affected Indian tribes from the east-
ern United States to Alaska. Some authorities contend that 
the reason for high mortality occurring among the North 
American Indians in the later years was that the disease 
was transmitted to some Indian tribes who had not been 
exposed to smallpox for a long time. This was the case 
with the Blackfoot, who had evidently been infected by 
the virus only one other time—56 years before the 1837 

smallpox outbreak. In 1781, more than half the Piegan 
(Pikuni) Indians—one of the three tribes of the Blackfoot 
nation (the Kainah and Siksika [Blackfoot proper] being 
the other two)—had fatally contracted the disease after 
raiding an infected Shoshone Indian camp; by the year 
1837 most Indian survivors of that smallpox outbreak 
had died of other causes, thus leaving a largely suscep-
tible, younger Indian population. The Blackfoot did not 
associate the disease with whites in 1781, nor did they 
blame them for their infection in 1837.

Further reading: Dobyns, Their Number Becomes 
Thinned: Native American Dynamics in Eastern North 
America; Washburn, The Indian in America.

Black Plague   See BLACK DEATH.

Black Vomit See FLORENCE PLAGUE OF 1347–48.

Boer War Typhoid Epidemic See BRITISH TYPHOID

EPIDEMIC IN THE BOER WAR.

Bolivian Hemorrhagic Fever Epidemic of 1959–64
Epidemic caused by a previously unrecognized virus 
striking two distinct rural populations in the tropical 
prairies of eastern Bolivia, affecting over 750 persons 
of a total population of 4,000 to 6,000 in the endemic 
area. The disease, caused by the Machupo virus, one of 
a class of arenaviruses (i.e., sandy viruses), is spread by 
the rodent Calomys callosus, particularly by the rodent’s 
urine. Since men in the Bolivian outbreak were twice as 
likely to acquire the disease as were women, it has been 
conjectured that victims came into contact with infected 
rodent urine while harvesting crops.

The first recorded case of the outbreak took place in 
early 1959 near San Joaquín, a village with a population 
of 2,500 and the capital of Memoré province. From July 
through December 1960, 21 cases occurred in the small 
settlements around San Joaquín. From October 1960 
until mid-1962, there were 107 cases with 44 deaths in 
Orobayaya (population 600), which lies 70 miles from 
San Joaquín. El Mojon, a village near Orobayaya, was also 
the site of deaths from the mysterious ailment before the 
town was abandoned and burned by panicking villag-
ers. A total of 476 cases were recorded from the start of 
the epidemic through 1962. Thirty percent of these cases 
ended in death. In late 1962 or early 1963, cases began 
to occur within San Joaquín, which had previously been 
unaffected. There were over 260 new cases in 1964. 
The death rate for the 18-month period ending in mid-
1964 (when the rodent vector was discovered and a 

Bolivian Hemorrhagic Fever Epidemic of 1959–64    33



successful rodent abatement program was undertaken) 
was 20 percent.

The incubation period for the Machupo virus is seven 
to 14 days. There is gradual onset of chills, fever, head-
ache, nausea, and vomiting. In more severe cases, there is 
widespread hemorrhaging, with bleeding gums and blood 
in the vomit, urine, and stool. The virus is similar to but 
distinct from that first noted in Argentina in 1953.

Further reading: Harrison’s Principles of Internal Medi-
cine, 11th ed.; MacKenzie, “Epidemiology of Machupo 
Virus Infection”; MacKenzie et al., “Epidemic Hemor-
rhagic Fever in Bolivia.”

Bombay Plague of 1896–97   See INDIAN PLAGUE OF 
1896–97.

Boston Smallpox Epidemic of 1666 First major 
smallpox epidemic to ravage Boston. Some historians 
believe that the disease originated in England and was 
transported across the Atlantic Ocean by settlers to the Mas-
sachusetts Bay Colony; others think that some American 
Indians introduced smallpox into Boston, for the French 
and Indians in Canada had been suffering from it during the 
last five years. In 1666, Boston had about 4,000 inhabitants.

The smallpox (variola) virus did not infect all the 
Bostonians who were exposed to it because some people 
are inherently immune to smallpox, but a large number 
of citizens came down with headaches, backaches, fever, 
malaise, and sometimes convulsions and delirium, before 
showing the characteristic smallpox rash. Some of the 
survivors of the disease were left with pockmarked faces, 
and others were left blind or infertile.

Simon Bradstreet, English diarist and a founder of 
Cambridge (near Boston), estimated that “there dyed 
about 40” persons during the epidemic. John Hull, 
another English diarist, confirmed Bradstreet’s death toll, 
writing that there were “several hundreds” of cases and 
“betwixt forty and fifty” fatalities. Hull also noted that 
the Boston smallpox outbreak worsened as the weather 
became colder and that it was “a very dying time.” Hull’s 
observations concur with modern knowledge of the 
smallpox virus, which prefers cool, dry weather to hot or 
humid weather, although epidemics have occurred during 
all times of the year.

Further reading: Hopkins, Princes and Peasants: Smallpox 
in History; Shurkin, The Invisible Fire; Winslow, A Destroy-
ing Angel: The Conquest of Smallpox in Colonial Boston.

Boston Smallpox Epidemic of 1677–78   Serious 
outbreak of smallpox that ravaged Boston in the Massa-
chusetts Bay Colony in 1677–78.

In 1675, the American Congregational clergyman 
Cotton Mather predicted in one of his sermons that 
“very soon God will lift up his hand against Boston.” 
The smallpox outbreak two years later seemed to fulfill 
his prophecy when ships from England carried the dis-
ease to Boston. The 1677–78 epidemic cost Boston many 
important leaders who succumbed to the disease. At the 
height of the outbreak on September 30, 1677, a reported 
30 people died on that one day. The epidemic was much 
more severe than the BOSTON SMALLPOX EPIDEMIC OF 1666, 
in which a total of just 40 people reportedly died.

Boston imposed strict quarantine laws and forbade 
travel to surrounding areas in order to try to contain 
the disease. The epidemic also led to the first medical 
document (or pamphlet) published in America; Rever-
end Thomas Thacher, the first minister of Boston’s Old 
South Church, published a broadside entitled A Brief 
Rule to guide the Common People of New England How to 
order themselves and theirs in the Small Pocks, or Measles

Image of A Brief Rule to guide the Common People of New 
England How to order themselves and theirs in the Small Pocks, 
or Measles, written by Reverend Thomas Thacher. Printed and sold 
by colonist John Foster in Boston in 1677–78, it is considered the 
first medical document published in America.
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(1677–78), which described the disease, offered solutions 
for treatment and control of it, and presented a hypoth-
esis of the causes of smallpox. The document was needed 
then to help calm the public and the fright evoked by the 
disease.

Since Thacher’s publication, scientists and physicians 
have made great progress in understanding smallpox, 
which is caused by a brick-shaped virus and is spread 
from person to person. This variola virus prefers cool, 
dry weather to hot and humid weather, although epidem-
ics have occurred at all times of the year. The strain of 
smallpox that affects human beings does not affect ani-
mals; thus, there must be a sufficiently large population 
of susceptible persons for the disease to spread. Boston in 
1677 was suitable for smallpox to spread. However, the 
virus will not necessarily infect all persons exposed to it, 
for some people have an inherent immunity; the virus can 
survive on clothing or bedding and can be transported 
over distances that way.

Smallpox’s incubation period is usually nine to 12 
days from the time of a person’s infection. Symptoms 
appear abruptly: headache, backache, chills, fever, nau-
sea, and sometimes convulsions and delirium; the fever 
and pain intensify on the second day; in the next days, 
the smallpox rash appears, first in the mouth and throat 
before spreading to the face, upper back, chest, and then 
arms and legs. The rash evolves into pimples, blisters, 
pustules, and then scabs. Sometimes the internal organs 
are attacked, leading to toxemia or internal hemorrhag-
ing; death is almost certain in these cases (in 17th-cen-
tury Boston it certainly was). Also, large amounts of skin 
can be lost, leading to bacterial infections and death.

The mortality rate of infected persons was generally 
one in four in past centuries; survivors were often left 
with pockmarked faces; some were left blind or infertile; 
no one escaped smallpox unscathed.

Further reading: Hopkins, Princes and Peasants: 
Smallpox in History; Shurkin, The Invisible Fire; Winslow, 
A Destroying Angel: The Conquest of Smallpox in Colonial 
Boston.

Boston Smallpox Epidemic of 1702–03 Severe 
outbreak of smallpox in Boston in the Massachusetts Bay 
Colony between 1702 and 1703. About 4 percent of Bos-
ton’s population (some 300 persons out of about 7,000) 
died from smallpox and scarlet fever, which had broken 
out at the same time (thus it was difficult to determine 
the number of deaths from smallpox alone).

The epidemic was so dreadful that it prompted the 
selectmen of the Massachusetts Bay Colony to pass an act 
or law that authorized the enforced quarantine of diseased 
people. December 1702 was the peak of the epidemic. 
The famous American Congregational clergyman Cotton 

Mather observed at the time that “more than fourscore 
people, were in this black month of December, carried 
from this Town to their long Home.” Smallpox infected 
three of Mather’s children; he was lucky, however, because 
all three survived. The characteristic smallpox rash left 
many survivors of the disease with pockmarked faces or 
blindness or infertility. See also BOSTON SMALLPOX EPI-
DEMIC OF 1721–22.

Further reading: Duffy, Epidemics in Colonial America;
Shurkin, The Invisible Fire; Winslow, A Destroying Angel: 
The Conquest of Smallpox in Colonial Boston.

Boston Smallpox Epidemic of 1721–22 Boston’s 
worst 18th-century smallpox epidemic, which killed 844 
of the 6,000 people infected in a population of 11,000 
and during which the New World first made use of inoc-
ulation. The sixth to grip Boston since its original settle-
ment, the smallpox epidemic occurred when enough 
people without immunity (not previously infected) had 
accumulated to sustain an epidemic. Complacency about 
safeguards, like Boston Harbor’s island-sited quarantine 
hospital (established in 1717), and forgetfulness of the 
terrors attending such a pestilence left Boston vulnerable. 
In April 1721, the British ship Seahorse, carrying a crew 
infected with smallpox, entered Boston Harbor, bypass-
ing the harbor hospital, and docked. Despite isolation of 
the sick crew members at a house by a wharf, the disease 
spread into the town.

The two major strains of smallpox included variola 
minor (known as alastrim) and variola major, the more 
severe variety, which usually killed 20 percent to 40 per-
cent of those infected. Highly infectious smallpox trav-
eled from person to person, transmitted primarily via 
contaminated particles from the nose or mouth, which 
another person inhaled. Indirect infection was possible 
through the bedding or clothes of the infected. No treat-
ment, other than that for accompanying illnesses, soft-
ened the virulence of smallpox, although vaccination 
prevented it. Within 10 to 16 days, victims developed 
high fever, headaches, and body aches. Some vomited and 
showed signs of colic or toxemia. Next, skin blemishes, 
from which the disease takes its name, covered the body. 
Rash pustules first filled with clear lymph and later with 
pus, after which scabs formed and then dropped off, leav-
ing scars, pits, and spotty pigmentation. Aftereffects could 
include pockmarks, especially facial, and, less commonly, 
arthritis, encephalitis, pneumonia, myocarditis, osteomy-
elitis, and blindness. Smallpox immunized a survivor to 
any further attacks.

As the 1721–22 epidemic got under way, the selectmen 
set about to control the disease by flagging infected houses, 
locating nurses, and appointing guards. By June, Harvard 
University announced the closing of commencement to 
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the public to minimize contagion. A thousand people 
fled Boston. Although half the adults were immune due 
to previous outbreaks, the young were helpless. As sick-
ness became pervasive, terror mounted, peaking in Sep-
tember through November 1721. Daily death counts rose. 
Church bells tolled for the dead all day, day after day. 
Trade and business came to a standstill. Refusing to dock, 
sloops carrying firewood left their cargo at Castle Island. 
Streets by day were empty except for mourners going to 
services. At night, carts collected bodies. The sick were 
quarantined. But Sunday church services were never 
restricted. North Church posted prayer requests for 222 
sick on October 7 and 322 on October 14.

Religious leader Cotton Mather advocated use of vari-
olation as described in articles by Timonius and Pylarinus 
published by the Royal Society. A common practice else-
where in the 18th century, variolation was an inoculation 
that induced a minor smallpox infection. Developed in 
Asia and passed along as a folk remedy, variolation was 
introduced to Europe by European physicians resident in 

Asia. Lady Mary Wortley Montagu, immortalized by the 
great poet Alexander Pope, helped popularize its use in 
England in 1721. Unbeknownst to the colonists, British 
scientists at the time established that about 10 percent 
of those variolated were likely to die during a full-scale 
smallpox epidemic. Acceptance of the heathen technique 
demonstrated a shift from values centered on the spiri-
tual and the afterlife to the enlightenment philosophy of 
improving the secular world. On June 6, 1721, Mather 
sent an appeal to Boston’s physicians to use variolation 
as a preventive measure. Later, he wrote to Dr. Zabdiel 
Boylston, who responded by using variolation on his own 
son and a slave. The subsequent controversy that erupted 
over inoculation raised questions about the secular versus 
the religious domain, as well as the safety of the patient, 
contagion, and the authenticity of future immunity.

The community split over variolation at a July 21 
selectman’s meeting, attended by Boston’s physicians, offi-
cials, and many citizens. Dr. William Douglass presented 
evidence refuting the value of variolation and exposing 
its hazards. Dr. Boylston presented evidence of the seven 
variolations he had performed. The selectmen sided with 
the physicians opposing variolation. Variolation became 
cause for public indignation in the midst of a city already 
stricken with frenzied panic and a widespread, virulent 
disease. Many (seldom the clergy) saw variolation as 
an attempt to thwart God’s will as the only provider for 
Man’s present and future good. Tabloids carried charges, 
countercharges, and testimonials. There was an attempt 
on Cotton Mather’s life.

By November and December 1721, the pestilence 
began to abate. Refugees returned to Boston. North 
Church numbered only 50 staying at home because of 
illness by December. No one died of smallpox in Febru-
ary or March 1722. Two died in April and one in May. 
At a town meeting in May, Dr. Boylston complied with 
the request to stop any inoculations. Many came to real-
ize that inoculation actually worked by seeing that those 
inoculated survived. Thus, the edict against inoculation 
came to be relaxed. During the 1721–22 epidemic, inocu-
lation had preserved the lives of 280 people. Dr. Boylston 
had inoculated 247 people, six of whom died.

Further reading: Duffy, Epidemics in Colonial America;
Fenner et al., Smallpox and Its Eradication; Hopkins, Princes 
and Peasants: Smallpox in History; Winslow, A Destroying 
Angel: The Conquest of Smallpox in Colonial Boston.

Boston Smallpox Epidemic of 1763–64   Outbreak 
of smallpox that struck Boston from 1763 to 1764 and 
killed only 170 inhabitants out of a population of some 
15,000 to 20,000 people.

Out of the first 12 or 13 cases of smallpox reported 
in 1763, 10 or 11 persons died, according to colonial 

Cotton Mather (1663–1728), American Congregational minister 
in Boston’s North Church from 1685 until his death, fought for small-
pox inoculation during the Boston Smallpox Epidemic of 1721–22 and 
wrote the first American treatise on medicine, The Angel of Bethesda 
(1722). Some 20 years earlier, he had seen three of his children con-
tract smallpox (all recovered). Mather helped dispel public prejudice 
against inoculation. (Courtesy of the National Library of Medicine)
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diarist James Gordon of Boston. These initial deaths 
led to a great panic in the town because the inhabitants 
remembered the pain and suffering that earlier smallpox 
outbreaks had wrought (see BOSTON SMALLPOX EPIDEMIC

OF 1721–22). Many Bostonians, including notable mem-
bers of the government, fled across the Charles River to 
nearby Cambridge to escape the onslaught of this dreaded 
disease. In accordance with a law passed years earlier, the 
Boston selectmen successfully placed many of the small-
pox-infected houses under quarantine.

The recent development of a smallpox inoculation 
changed the course of this epidemic dramatically, in com-
parison to some earlier Boston epidemics. Townspeople 
had voted to allow inoculations beginning on March 
13, 1764; this process of inoculating people continued 
through April 20, 1764. In a letter written by colonist 
Benjamin Gale to Dr. John Huxham, Gale stated that only 
five human deaths occurred in the first 3,000 inocula-
tions. By the end of the epidemic, nearly 5,000 inhabit-
ants had been inoculated, and among those 5,000 there 
were 1,025 poor citizens of Boston (cared for by the Over-
seers of the Poor); this was the first epidemic instance 
where special provisions were made for the inoculation of 
the poor. The inoculations caused 46 deaths, while 124 
persons out of 699 infected naturally with smallpox per-
ished. In all, Boston had a mortality rate of less than 1 
percent during the epidemic, which eventually spread to 
Cambridge. In Cambridge, 649 persons were inoculated, 
and only two deaths resulted. Thirty-eight natural cases 
of smallpox broke out in Cambridge, and just four proved 
fatal.

Further reading: Blake, Public Health in the Town of 
Boston, 1630–1822; Duffy, Epidemics in Colonial America;
Winslow, A Destroying Angel: The Conquest of Smallpox in 
Colonial Boston.

Brazilian HIV/AIDS Epidemic   Although Brazil is a 
developing nation, the HIV/AIDS epidemic there has fol-
lowed a pattern seen in industrialized countries like those 
in western Europe. Infection by the human immunodefi-
ciency virus (HIV) was first observed in Brazil in the early 
1980s among men who have sex with men. The epidemic 
then changed its focus; by 2001, most new cases resulted 
from the use of injection drugs and from heterosexual 
contact. Statistics on acquired immunodeficiency syn-
drome (AIDS), which occurs when the immune system 
finally breaks down, show that shift: Accounting for only 
about 1 percent of AIDS cases in 1982–85, injection drug 
use caused about 22 percent by 1995, while heterosexual 
transmission was responsible for 28 percent of AIDS cases 
in 1995, compared to just 5 percent five years earlier. In 
the early years of the 21st century, women have made up 
a greater percentage of infected Brazilians. The country’s 

comprehensive approach to the epidemic—trying to stop 
new HIV cases and supplying free medications for those 
already infected—has been praised by public-health 
experts worldwide.

During the 1990s, the Brazilian government worked 
closely with civic and other nongovernmental groups to 
halt the spread of HIV. Posters, ads, and announcements 
on radio and television, often featuring celebrities, have 
candidly touted condoms, which are distributed free 
of charge at public events. The campaign has generated 
some controversy in this predominantly Catholic country, 
where bishops have called into question the effectiveness 
of condoms and where many parents do not support sex-
education classes in schools.

Despite the criticism, the government’s anti-HIV 
efforts have succeeded. By the late 1990s, several sur-
veys noted that condoms, which had not been popular 
before, were being used more often—by men during their 
first act of sexual intercourse, by young men with their 
casual sex partners, and by gays engaging in anal inter-
course. These changes in sexual behavior were reflected 
in declines in infection rates. In 1991, about 1.5 percent 
of Brazilian adults were HIV-positive; only a few years 
later, in 1995, the adult prevalence rate had been cut in 
half, and since 2000, it has remained stable at about 0.6 
percent. Also holding steady has been the prevalence rate 
among female sex workers, about 6 percent of whom are 
infected—a much lower percentage than in many other 
countries. Brazil’s health ministry, in fact, has viewed the 
sex industry, which is legal and regulated, as an ally in 
its HIV-awareness programs. (In 2005, the government 
rejected about $40 million in anti-HIV funding from the 
United States because it was offered only on the condi-
tion that Brazil condemn prostitution.) Another group 
targeted for HIV prevention has been injection-drug users 
(IDUs), to whom clean needles and syringes are widely 
available. In 2004, in a large survey, 76 percent of IDUs 
reported that they did not share injecting equipment—
one possible reason that prevalence rates among IDUs 
have fallen in some cities.

Since 1996, Brazil has emphasized treatment as well 
as prevention. Prodded by a court ruling requiring the 
country to make good on its constitutional guarantee 
of universal health care, Brazil announced that it would 
subsidize antiretroviral treatment—the new combination 
drugs, called the triple cocktail—for all its citizens who 
needed it. Government officials point to the cost-effective-
ness of the policy: With AIDS deaths down by half from 
1996 to 2002, and AIDS-related hospital stays reduced by 
80 percent over the same time period, the country claims 
a savings of about US$2.2 billion in hospital expenses 
through 2004. By lowering the number of people who 
need treatment in the first place, the country’s HIV-
prevention efforts have also paid off; in the early 1990s, 
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the World Bank predicted that about 1.2 million Bra-
zilians would be HIV-positive by 2000, yet the actual 
number in 2005 was only about 620,000. Brazil cuts 
costs further by producing generic versions of drugs 
patented before 1996 and by pushing for deep discounts 
in prices for imported drugs (which it has sometimes 
threatened to manufacture on its own if Western firms 
do not agree to its terms). In 2005, for instance, the 
country led 10 of its Latin American neighbors in negoti-
ating a deal to lower, by as much as 55 percent, the cost 
of antiretrovirals supplied by 26 drug companies. After 
years of declining prices, however, the average cost of 
treatment for each Brazilian on antiretrovirals shot up in 
2005, as the increasing resistance of HIV to the drugs is 
forcing a reliance on more expensive medications. See 
also HIV/AIDS PANDEMIC; LATIN AMERICAN HIV/AIDS 
EPIDEMIC.

Further reading: The Age of AIDS, PBS. May 2006. 
Available online. URL: http://www.pbs.org/wgbh/pages/
frontline/aids. Accessed April 3, 2007; Downie, “Brazil 
Pushes for Cheaper Drugs and Free AIDS Diagnosis,” 
Okie, “Fighting HIV—Lessons from Brazil.”

Brazilian Malaria Epidemic of 1938–40 Devastat-
ing outbreak of malaria that infected as many as 290,000 
persons and killed at least 26,000 of them in Brazil’s 
northeast coastal region, especially in the Jaguaribe River 
valley.

Earlier, in 1930–31, successive malaria outbreaks 
struck the seaport of Natal and the surrounding region in 
northeast Brazil. The Anopheles gambiae mosquito (the 
most efficient malaria vector or carrier in the world), 
which had never before been found outside Africa, was 
discovered to be responsible for the Natal epidemics. The 
mosquito bites a person with malaria, sucking in blood 
containing the Plasmodium parasite, which it transmits 
to a healthy person through a bite. For the next seven years, 
the parasitic disease was allowed to brew in the Natal area 
because the Brazilian government was unable to destroy the 
mosquito vector, which managed to escape from the area on 
board ships and trucks traveling northwest along the coast, 
eventually infesting the Jaguaribe River valley more than 
200 miles away and regions farther north.

During the rainy season, malarious mosquitoes bred 
abundantly in wells and other stagnant water bodies in 
the Jaguaribe and other river valleys. The native people, 
who cultivated sweet potatoes in the streambeds of dry 
rivers (after the rainy season), were attacked by hordes 
of diseased mosquitoes, which swarmed among the pop-
ulation in the open countryside and compelled many 
wealthy inhabitants to flee to the cities and the poor to 
nearby villages (the mosquito vector does not thrive in 
cities).

Since 1923, the Rockefeller Foundation had been in 
Brazil fighting another mosquito-borne disease, yellow 
fever, and in mid-1938, it joined with the Brazilian gov-
ernment to organize a counterattack against the malaria-
carrying mosquitoes. However, this campaign, headed by 
Dr. Fred L. Soper, was not initiated until after the 1939 
rainy season, for there was no hope of checking mosquito 
reproduction during the wet season. Consequently, dis-
eased mosquitoes during the rainy season moved up the 
river valleys. Along the Jaguaribe River, lined with houses 
that formed a continuous village, the vector easily jumped 
from one house to another, infecting the inhabitants. 
Fatalities were high among infants and children under 
five years old, whose resistance was sometimes lowered 
to such an extent that other diseases they acquired proved 
fatal (if they did not die from malaria). The use of quinine 
had limited effect; the most effective preventive measure 
in this pre-DDT period was destroying the mosquito lar-
vae through spraying crude oil and Paris green (insecti-
cide prepared from copper acetate and arsenic trioxide) 
on the surface of stagnant water or through the age-old 
method of drainage.

During the 1939 dry season, the Rockefeller Founda-
tion succeeded in clearing the Anopheles gambiae out of 
one coastal village near the Jaguaribe valley, where only 
6,124 malaria cases were reported in the valley dur-
ing the 1940 wet season as the result of exterminating 
the mosquitoes with Paris green and pyrethrum sprays. 
By November 1940, the malarious mosquitoes had been 
driven from the valley. It had been the biggest battle so 
far in which spray-killing played a major role in combat-
ing malaria.

Further reading: Ackerknecht, History and Geogra-
phy of the Most Important Diseases; Harrison, Mosquitoes, 
Malaria and Man.

Brazilian Onchocerciasis (River Blindness) Epi-
demic of 1996   Highly localized outbreak of oncho-
cerciasis, also known as “river blindness,” affecting thou-
sands of Brazil’s Yanomami (Yanomamo) Indians in 1996.

Considered the most primitive of the more than 60 
Indian tribes in Brazil in danger of extinction, the Yano-
mami live on a reservation of some 22.5 million acres in 
the northernmost state of Roraima. By mid-May 1996, 
according to a Brazilian onchocerciasis specialist, about 
8,000 of the 9,200 members of the Yanomami tribe had 
become infected with the debilitating disease, which is 
caused by the parasite Onchocerca volvulus (a microscopic 
nematode). This parasite, transmitted to humans by the 
bite of infected female Simulium flies (blackflies), can live 
in the body for as long as 15 years and will not kill its 
host (it has also been found in chimpanzees and gorillas). 
It produces millions of microscopic larvae that invade the 
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blood and lymph nodes and creep under the skin, result-
ing in debilitating dermatitis, subcutaneous nodules, and 
lymphadenitis (inflammation of the lymph nodes). After 
five to six years, dire visual impairment and blindness 
can occur after infiltration into the eyes. Female black-
flies breed in rapidly flowing streams and rivers; hence, 
communities like the Yanomami that depend upon rivers 
for water, fish and other food, and bathing run a high risk 
of contracting onchocerciasis.

The disease reportedly threatened the eyesight of 
almost 90 percent of the Yanomami on the reservation, 
where about 120 health agents began to treat them. 
Onchocerciasis, considered the second-leading infec-
tious cause of blindness in the world (after trachoma), is 
entirely treatable with excision of all nodules or tumors in 
the skin or the use of drugs such as Suramin and Dieth-
ylcarbamazine, but treatment and full recovery can take 
up to 12 years. Besides medical help, protective measures 
were conveyed to the Yanomami: try to avoid blackfly 
habitats and reduce personal contact with biting insects. 
The epidemic, which subsided, exposed the grossly 
inadequate health services provided to the Yanomami 
population in Brazil (about 14,000 additional Yanomami 
live across the border in a remote region of southern 
Venezuela).

The World Health Organization (WHO) estimates that 
some 120 million people are at risk for onchocerciasis, 
which is endemic in Latin America (southern Mexico, 
Guatemala, Colombia, Ecuador, Venezuela, and Brazil), 
Yemen, Saudi Arabia, and tropical Africa (where today 
about 17.5 million persons are infected, about 500,000 of 
whom are visually impaired and 270,000 are blind).

Further reading: Facts On File Weekly World News 
Digest, 1995–97; World Health Organization, reports on 
the Internet.

Brazilian Plagues of 1899–1988   Outbreaks of bu-
bonic plague affecting over 6,000 persons in Brazil’s 
coastal cities during a 35-year period, before becoming 
primarily a malady endemic to rural, inland areas, par-
ticularly in the northeastern part of the country. Santos, 
a city lying just inland of São Paulo in southeastern Bra-
zil, is widely said to have been the first site of bubonic 
plague in the Western Hemisphere, although other 
sources claim that the disease first appeared in Argen-
tina in that same year.

Various theories have been put forth about the source 
of the Santos outbreak of plague, which is caused by 
the bacteria Yersinia pestis and is spread to humans via 
infected fleas and rodents. A ship docked in Santos in 
October 1899 was reported to have large numbers of 
dead rats on board, and crew members were said to be 
infected with the disease shortly thereafter. The ship had 

sailed from Oporto, Portugal, a known focus of bubonic 
plague. Other theories regarding the source of the plague 
outbreak include the notion that the disease came from 
a contaminated rice ship originating in Rangoon that 
had stopped in Africa, or that plague was previously 
extant in Brazil or elsewhere in the Americas—possi-
bly for centuries—without the knowledge of the public. 
A probable case of plague was seen in the Santos yellow 
fever hospital sometime prior to the sailing from Oporto. 
The beginning point of the epidemics, therefore, cannot 
be ascertained. The initial Brazilian cases were part of a 
worldwide pandemic of plague that began in Hong Kong 
in 1894 (see HONG KONG PLAGUE OF 1894).

A few months after the first cases were noted in San-
tos, São Paulo also became infected. Other Brazilian 
ports—Rio de Janeiro, Fortaleza, Pernambuco, and Rio 
Grande do Sul—soon became foci of the illness. In Rio de 
Janeiro, the capital, news of the Santos outbreak created a 
panic among the health authorities, who knew of plague 
only from medical textbooks. The first case was seen in 
that city on January 8, 1900. By the end of that year, 295 
victims had been taken by the disease; the dead included 
one of the leading physicians, who died of pneumonic 
plague, the deadliest form of the disease. The government 
expeditiously founded an institute in Rio for the produc-
tion of antiplague serum. Over the next few years, due 
to the government’s efforts at serum therapy and rodent 
control, bubonic plague was successfully wiped out in the 
capital and in Santos.

Recife, the capital of Pernambuco state, was also 
among the cities hard hit during the initial epidemic. 
Officials confirmed the presence of the disease in Recife 
at the end of March 1902. There were 148 deaths from 
plague from March through July, with the peak of the epi-
demic occurring in April. By October, there was only one 
death from plague, and it seemed as if the epidemic had 
passed. That was not the case, however, and 166 more 
persons perished from the disease in 1903. Plague contin-
ued to take an average of 17 lives per year in Recife from 
1904 through 1918.

By 1934, public health measures had sharply reduced 
the incidence of cases and the number of deaths in 
major population centers, where most of the more than 
6,000 Brazilian cases had been reported. After that 
point, the disease continued to be a problem only in 
inland, rural areas, particularly in the northeast. There 
were 2,973 cases and 815 deaths from the disease in 
the northeastern states during the period 1935–49, out 
of 3,125 cases and 890 deaths throughout Brazil during 
that same period. From 1950 through 1963, an addi-
tional 461 cases were reported in Brazil, again princi-
pally in the northeast. Bubonic plague has never been 
entirely eradicated in Brazil; there were 578 cases in 
1968–69, more than in any other country in the Americas. 
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Thirteen hundred cases were reported during the years 
1970–75, more than a third of the cases occurring in 
1975. Only 98 cases were reported in Brazil in 1980, and 
the incidence of the disease continued to decline during 
the eight years following. Mortality rates during recent 
outbreaks have been low (3 percent) compared to death 
rates for plague elsewhere, probably due to an active 
national surveillance system leading to early identifica-
tion and treatment.

Further reading: Gregg, Plague; Pan American 
Health Organization, Plague in the Americas; Rail, Plague 
Ecotoxicology.

Brazilian Smallpox Epidemic of 1555–62   First 
smallpox (variola major) epidemic to strike Brazil after 
the Spanish conquest. In 1555, the disease struck the 
French Huguenot settlers at Rio de Janeiro and soon 
spread into the interior forest regions and then up the 
coast. Before the epidemic ended, it had reportedly killed 
half the native population of Brazil.

Contemporaries described the disease as a form of pox 
so loathsome and foul smelling that none could stand the 
great stench. Prior to the 1500s, Brazil’s Indians had lived 
in isolation from European diseases. They were a commu-
nity that lacked immunity, and when the smallpox disease 
arrived, it was devastating to the population.

There was no discrimination among those the disease 
attacked; men, women, and children were all vulner-
able. There were sometimes as many as 120 sick Indi-
ans to a hut with no one to tend them or bury the dead. 
With so many sick or dying, the task of making manioc 
flour was neglected; manioc flour was the chief food of 
the Indians. If anyone was lucky enough to survive the 
epidemic, he or she was probably faced with starvation. 
Many Indians offered themselves as slaves just for a free 
meal.

The first symptoms of smallpox are a fever and sharp 
back pain, after which a rash appears. It then passes 
through stages of papule, vesicle, and then eruptions that 
dry up and leave scars or pockmarks. There is a 12-day 
incubation period, and it is only at the eruption stage that 
the disease is contagious.

The native cure was to lay the sick on beds of leaves 
and branches that were then laid over trenches filled with 
fire. It was believed that this would rid the body of poison.

Jesuit missionaries had arrived in Brazil 10 years 
before the epidemic began; Brazil was an important for-
eign province to convert to Christianity. They labored 
nonstop in their efforts to cure and convert the Indians; 
they would apply leeches, wash the Indians, and pray. 
Neither the Indian nor the Jesuit remedies worked as the 
death toll rose. Some missionary villages lost as many as 
30,000 Indians within three months.

The Jesuits were at a loss to explain why God was tak-
ing their flock but attributed the disease to punishment 
by the Almighty. Many Indians did believe that it was 
some sort of divine punishment. Others realized that the 
Jesuits carried the disease, and they came to fear the mis-
sionaries. Indians abandoned their homes and fled to the 
forests in droves. By the late 1500s, the coast of Brazil was 
almost unpopulated by Indians.

Smallpox would attack in wave after wave in the ensu-
ing centuries, killing more Indians than any other dis-
ease; an estimated 3 million Indians died between 1550 
and 1850 in Brazil.

Further reading: Burkholder and Johnson, Colonial 
Latin America; Hemming, Red Gold: The Conquest of the 
Brazilian Indians, 1500–1760.

Brazilian Smallpox Epidemic of 1660   Hemorrhagic 
smallpox outbreak that spread throughout the Jesuit mis-
sions along the banks of the Amazon River in Brazil and 
killed an estimated 44,000 native Indians.

The Jesuits arrived in Brazil in the 1500s determined 
to convert the “heathen” natives. They established 10 
Christian missions in Mainas, a region of Peru east of the 
Andes that covered some 1,500 miles along the banks 
of the Maranon, Huallagua, and Ucayali rivers, and also 
along the Amazon as far upstream as Manaus in Brazil.

The epidemic began in 1660 at Maranhão (São Luiz) 
on Brazil’s coast. During the spring rains, the epidemic 
spread to Belém (Pará), where it destroyed more than 
half the native population. It was termed “the great fire” 
by the Indians as the sickness swept through the region 
(northeast Brazil and the lower Amazon).

Smallpox utterly devastated the Indian population, 
sometimes taking as much as 90 percent (it has been 
termed one of the worst genocides in history). The native 
Indians had never been in contact with the disease and 
lacked immunity to it.

Hemorrhagic smallpox is the deadliest strain of the 
virus and is most always fatal. It is severely infectious, 
characterized by initial back pain, headache, and high 
fever. In three to five days, a rash develops and goes 
through stages of papule, vesicle, and pustule. When 
there is bleeding under the pustule, it is the sign of hem-
orrhagic smallpox.

Both Jesuits and Indians were at a loss to explain the 
high death toll of the Indians when only a small percent-
age of Portuguese and Spanish succumbed to the disease. 
The Jesuits blamed it on a lack of devotion by the Indi-
ans, believing it was God’s punishment. Many did come 
to realize that they could very well be the carriers of the 
disease. They labored nonstop trying to cure the Indians 
by applying leeches, washing the sick, and praying. The 
Indians would lay the sick on beds made of branches 
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and leaves, or over trenches filled with fire as a cure. 
Neither remedy worked; the Jesuit priests found them-
selves alone, surrounded by sick and dying Indians. They 
nursed the Indians, dug graves with their own hands, and 
heard confessions.

The Jesuits, filled with zeal and determination to con-
vert the masses, would gather nomadic tribes into villages 
or groups. These groupings allowed the disease to spread 
rapidly, sometimes wiping out whole missions. Indians 
fleeing from the epidemic only carried it farther inland 
to previously unexposed populations. The missions were 
eventually abandoned as more disease and revolts and 
slave raids took their toll.

Brazil continued to suffer periodic outbursts of small-
pox, and the laboring Jesuits remained powerless. In 
1669, another epidemic struck, taking an estimated 
22,000 Indian lives. And again in 1695, the Jesuit mis-
sions were struck by yet another wave of hemorrhagic 
smallpox.

The epidemics also served to precipitate animosities 
between the colonists and the Jesuits. The colonists had 
arrived in Brazil with high hopes of becoming wealthy 
farmers; they used the natives as slave labor, which the 
Jesuits were against. The colonists were frustrated by 
the rate at which the Indians died and blamed the pious 
Jesuits. A long series of rebellions took place between the 
colonists and the Jesuits, who were detested and were 
eventually expelled from Brazil in 1760.

Further reading: Hemming, Red Gold: The Conquest 
of the Brazilian Indians, 1500–1760; Hopkins, Princes and 
Peasants: Smallpox in History; Shurkin, The Invisible Fire;
World Health Organization, The Global Eradication of 
Smallpox.

Brazilian Smallpox Epidemic of 1665–66   Epi-
demic of variola major smallpox that struck along the 
coast of Brazil in 1665–66.

Variola major smallpox is the severest strain of the 
disease and often develops into hemorrhagic smallpox. 
Characterized by a high fever, back pain, and a rash, 
smallpox is contagious only when the rash reaches the 
pustule stage. If there is bleeding under the pustules (pus 
blisters), it is hemorrhagic smallpox and most often fatal.

The epidemic broke out in the coastal town of Per-
nambuco (now Recife) and spread southward to Rio de 
Janeiro. The mortality rate was enormous; 40 to 50 per-
sons at once would sicken and die. There were no healthy 
people left to aid the sick, go for medical assistance, or 
seek what little remedies there were.

The virus especially affected the African slave popu-
lation in Brazil. Due to severe smallpox outbreaks in 
the previous century, the native Indian population had 
declined so much that the demand for African slaves had 

become greater. As the slave trade increased, so did the 
risk of smallpox. The mortality rate of slaves was so high 
in this epidemic (1665–66) that many wealthy propri-
etors or landowners lost all their slaves and were reduced 
to poverty. With no one to work the land and plant crops, 
famine followed and lasted well into the 1700s.

As the disease traveled south, it lost some of its 
impact; yet another epidemic struck the port of Bahia 
(now Salvador) in 1680–84 and coincided with a three-
year drought. This epidemic so ravaged the slave popula-
tion that sugar production (from the sugarcane crop) was 
drastically reduced because of the lack of laborers.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Shurkin, The Invisible Fire.

Brazilian Smallpox Epidemic of 1878   Epidemic of 
smallpox (variola major) responsible for the deaths of at 
least 56,791 persons in and around Fortaleza, the capi-
tal of Ciara province, in northeast Brazil. The devastation 
from the outbreak was swift and intense; half of the vic-
tims were felled in an eight-week period. Most of them 
were refugees from the sertão, or interior, of the province, 
who had crammed into Fortaleza to escape wretched 
drought conditions inland.

After the long, hot summer of 1877, the winter rains 
never arrived in the sertão. The region was essentially 
an agricultural one, populated by mixed-race peasants 
referred to as sertanejos. Faced with starvation on their 
lands, the sertanejos abandoned the interior in droves. 
Four hundred thousand persons fled for the coast on 
foot during March 1878; 100,000 people or as many as 
150,000 perished en route. The coastal towns of For-
taleza, Arcati, Pacatuba, and Baturité swelled to many 
times their normal population. Fortaleza, for example, 
with a native population of about 25,000, is said in one 
account to have harbored about 65,000 persons—there 
had been more, but the government encouraged many to 
leave with free steamboat passage, and others succumbed 
to hunger and disease. Another account states that, at the 
time of the epidemic, Fortaleza housed 170,000 people, 
of which 110,000 were refugees. Exhausted and starving, 
huddled for the most part in primitive and filthy refugee 
camps, the surviving sertanejos greeted the variola virus.

The first smallpox cases were seen in August 1878 
and are said to have come from Arcati. From August 
through October, 1,472 smallpox deaths were recorded 
in Fortaleza. The incidence of the disease then increased 
sharply. In the beginning of November, about 100 persons 
were dying per day. By the end of the month, approxi-
mately 9,800 had perished in Fortaleza alone. These fig-
ures are based on official burial records and are said to 
be underestimates, as many bodies were buried surrepti-
tiously at sea or in the woods. Another report states that 
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smallpox was in every corner of the city by November 
and that 40,000 persons were stricken in that month. The 
epidemic peaked in December. Eight hundred forty-four 
deaths were recorded on December 10; approximately 
14,400 victims died in Fortaleza during that month. 
Hemorrhagic (or black) smallpox, the most deadly form 
of the disease, was reported in December and claimed the 
life of the provincial president’s wife.

Burial of the thousands of corpses presented a prob-
lem for local officials. Gravediggers, paid in money, provi-
sions, and liquor, were hastily recruited for the awful task 
of digging mass graves, with 12—sometimes as many as 
25—bodies thrown in a trench together. The gruesome 
work went on virtually round the clock. The workers 
fainted—some died—reportedly from the unbearable 
stench.

Meanwhile, corpses lay in the many refugee huts until 
picked up by the body carriers, who kept up a daily pro-
cession to the cemeteries. Adult bodies hung suspended 
from poles, two or three together, while corpses of chil-
dren lay in trays atop the carriers’ heads. Smallpox can 
be transmitted via contact with corpses, but the sertane-
jos reportedly came to ignore the bodies, which lay in so 
many of the huts. There was no attempt to limit contact 
with those already stricken with the highly contagious 
disease. At Christmas of 1878, the dying were brought 
into the churches for confession in an eerie procession of 
hammocks. There was virtually no attempt to vaccinate 
the populace. One report indicates that fewer than 5,000 
had been vaccinated in Fortaleza. The surrounding towns 
were hit as hard or harder than the provincial capital. 
In Pacatuba reportedly more than half the people were 
stricken. Only in the city of Baturiti was there an orga-
nized vaccination program, and the death rate there was 
much lower than in the neighboring towns.

An organized antivariola campaign was begun in For-
taleza in 1900. Gradually, the disease was brought under 
control in Céara. There was only one case in 1902 and 
another in 1904. Smallpox was not entirely eradicated from 
Brazil until World Health Organization efforts in 1971.

Further reading: Guerra, Osvaldo Cruz; Hopkins, 
Princes and Peasants: Smallpox in History; Smith, Brazil, 
the Amazons and the Coast.

Brazilian Smallpox Epidemic of 1905 Outbreak 
of smallpox in Recife, Brazil, killing about 3,800 people 
before moving on to Rio de Janeiro, where it left 3,600 
dead. It was one of the first times that the government 
stepped in to take measures against a disease in Brazil.

The Brazilian state of São Paulo had started a com-
prehensive public health program in 1892 that required 
smallpox vaccinations for all its citizens. It also attempted 
to assist other Brazilian states in setting up vaccination 

programs. Despite these measures, smallpox broke out in 
the city of Recife; the government there then passed a bill 
requiring compulsory vaccination. However, an antivac-
cination campaign arose and soon escalated into riots and 
revolt. Powerful rural groups, mostly wealthy planters, 
were concerned with the cost of public health programs 
and what they considered interference by the state gov-
ernment in their domains. The government eventually 
won the rich planters over to the vaccination program, 
arguing that potential immigrant workers would not 
come to a place that was disease-ridden; the planters were 
in danger of losing their cheap labor supply and conse-
quently consented to have government vaccination pro-
grams set up in various cities but not in rural areas.

Smallpox was brought to Brazil by Spanish and Portu-
guese explorers in the 1500s; it was particularly devastat-
ing to South American Indians and others because they 
had lived in isolation from European diseases and lacked 
immunity. The microbes that cause the smallpox virus 
thrive in large pools of people, and South American cit-
ies, with their crowded and unsanitary conditions, were 
ideal for the virus to multiply and spread. Smallpox is not 
a disease that strikes hard and fast; instead it travels in 
small pockets of infection, affecting a few persons who 
pass it on to others, thus forming a chain; this allows 
the virus to hang on and travel from place to place. The 
first symptoms of the virus are back pain and fever, fol-
lowed by a rash that develops into pustules, which erupt 
and then crust over and fall off, often leaving the victim 
scarred.

The World Health Organization’s campaign against 
smallpox, started in 1967, succeeded in eradicating 
smallpox from Brazil. The last-known case of smallpox 
in Brazil was in April 1971. The World Health Organiza-
tion compiled a 1,476-page book entitled Smallpox and Its 
Eradication that details the history of smallpox through-
out the world and the eventual eradication of the disease.

Further reading: Baxby, Jenner’s Smallpox Vaccine;
Shurkin, The Invisible Fire.

Brazilian Smallpox Epidemic of 1967–71 Epi-
demic in Brazil, serving as the impetus behind the World 
Health Organization’s (WHO) Smallpox Eradication Cam-
paign between 1967 and 1971.

In 1967, there were an estimated 10 million cases of 
smallpox in the world. The principal areas of outbreak 
were India, Pakistan, Bangladesh, the Indonesian archi-
pelago, Africa, and Brazil. In Brazil, there were a total of 
33 outbreaks and 1,492 cases.

In the Brazilian coastal city of Vitória in Espírito Santo 
state, 51 cases of children with smallpox were reported in 
1968 in the city hospital; the children had all entered the 
hospital for other medical reasons, and none of them had 
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been vaccinated against smallpox; later five of the chil-
dren died. Also, there were no quarantine measures set 
up for the patients, and there was no vaccination of staff, 
visitors, and others. Because of a lack in preventive mea-
sures, hospitals in Brazil were helping spread the disease. 
The largest smallpox outbreak occurred in Bahia state 
(north of Espírito Santo) in 1969, where 507 cases were 
reported.

Smallpox has unique characteristics that make it an 
ideal candidate for complete eradication. It is an exclu-
sively human disease, and there are no animal carriers. It 
is slow to travel and has a long incubation period of 12 
days. This makes it possible to trace all those who had 
contact with an infected person and isolate them. Small-
pox is highly recognizable and contagious only in the 
eruption stage. There is no carrier state, and the one vac-
cine introduced by Edward Jenner in 1796 serves in all 
strains of the virus.

The first signs of smallpox are back pain and fever. A 
rash develops that erupts into pustules, which form crusts 
and separate in about three weeks.

WHO set up mass vaccination sites and surveillance 
teams to search out cases, give vaccinations, and make 
reports to a central smallpox office. In 1968, 12 million 
vaccinations were performed, twice as many as the year 
before.

WHO estimates that if no cases of smallpox are 
reported within two years of the last known case, the area 
is considered free of smallpox. In 1970, programs were 
begun in all states of Brazil and 30 million vaccinations 
were performed. On October 26, 1977, the last case of 
smallpox was reported in Somalia.

Further reading: Baxby, Jenner’s Smallpox Vaccine;
Shurkin, The Invisible Fire; World Health Organization, 
The Global Eradication of Smallpox.

Brazilian Yellow Fever Epidemics of 1849–
1902   See RIO DE JANEIRO YELLOW FEVER EPIDEMICS OF 
1849–1902.

British Cholera Epidemic of 1832 First epidemic 
of Asiatic cholera in the British Isles, appearing in Octo-
ber 1831 when a ship from the North Sea port of Ham-
burg (Germany) docked at the town of Sunderland on 
England’s northeastern coast. From Sunderland it quickly 
spread to Scotland, Ireland, and other parts of Britain. 
Londoners awaited its arrival in a state of panic and on 
February 6, 1832, observed a day of national fasting and 
penance in the hope it might be averted; a few days later 
London’s first case of cholera was reported. Fatalities in 
London numbered about 5,300 persons until autumn, 
when the disease subsided; 1,500 more deaths occurred 

the following year. Mortality from cholera for the entire 
country for 1831 and 1832 was an estimated 31,000.

Cholera had emerged from India early in the 19th cen-
tury to scourge large areas of the world in four devastat-
ing pandemics (1817–23, 1826–37, 1846–63, 1865–75). 
The rapid spread of this genuinely global disease, sec-
ond only to influenza in its extent, was made possible by 
the increasing use of modern methods of transportation 
introduced during the industrial revolution. Before this 
time, cholera was largely confined to India and adjacent 
countries.

Cholera is a waterborne disease caused by the comma-
shaped bacillus Vibrio comma. The bacillus often will not 
survive the stomach juices, but when it does, it multiplies 
quickly in the alimentary tract and causes radical dehy-
dration from which the victim may die in a matter of 
hours. The horror of cholera lay in its terrible symptoms, 
including incessant diarrhea and vomiting, severe muscu-
lar cramps, and prostration. Worst of all, a shrinking of 
the facial features and soft body tissues occurs due to the 
sudden loss of body fluid, and discoloration of the skin 
from ruptured capillaries turns the shriveled victim black 
and blue. Recovery can be rapid, but an individual who 
succumbs will be dead within one or two days from the 
appearance of symptoms, which begin to manifest two or 
three days after ingestion of Vibrio comma.

The story of cholera in the Western world is insepa-
rable from the problems of 19th-century urbanization, 
sewage control, and public water supplies. Burgeoning 
populations outpaced the capacity of city governments to 
develop adequate sewage systems and to ensure clean and 
ample water. Impure water carries the cholera bacillus 
and causes most cases of it, but because the bacteria are 
passed in human feces, tiny particles of which can then 
be carried to food by unwashed hands or by flies and 
roaches, proximity to raw sewage and careless personal 
hygiene further spread the disease. Families crowded 
together in dirty tenements, people in coal mining dis-
tricts where sanitation was particularly crude, and laun-
dresses and nurses handling the soiled bed linen of the 
sick were especially at risk.

Cholera is not a carrier disease, as the bacteria nor-
mally remain in the body of a recovering patient for less 
than two weeks.

The threat of cholera in 1831 prompted the Royal Col-
lege of Physicians to create a Central Board of Health and 
to produce guidelines for the establishment of England’s 
first local boards of health. Responsibilities included set-
ting up temporary hospitals, providing the poor with 
medical care, paying for funerals when necessary, clean-
ing sewers and slaughterhouses, closing cesspools, and 
fumigating private houses. These were important first 
steps toward a comprehensive concept of public health 
administration.
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Cholera was initially thought to be a communicable 
disease, and on these grounds St. Bartholomew’s Hospital 
in London refused to admit cholera patients. The contro-
versy over rival theories of the origin and spread of epi-
demic diseases was fired by the great cholera outbreaks of 
the 1800s and was finally resolved toward the end of the 
century with the advent of bacteriology and the discovery 
of the cholera-causing bacillus by German scientist Rob-
ert Koch (see BRITISH CHOLERA EPIDEMICS OF 1848–49 AND

1853–54).
Further reading: Johnson, The Ghost Map; McNeill, 

Plagues and Peoples; Marks and Beatty, Epidemics; Smith, 
The People’s Health, 1830–1910.

British Cholera Epidemics of 1848–49 and 1853–54   
Second and third visitations of Asiatic cholera in Britain, 
occurring during the third global pandemic of 1846 to 
1863. More severe than the first attack in 1832, the epi-
demic of 1848–49 claimed an estimated 54,000 to 62,000 
human lives from autumn 1848 to the end of 1849. The 
outbreak of 1853–54 caused about 31,000 more deaths. 
In both cases, the disease was introduced into Britain 
from Hamburg, Germany.

In 1854, Dr. John Snow correctly hypothesized that 
cholera was waterborne. Noticing that a disproportionate 
number of people who used water from the Broad Street 
pump in central London were dying, Snow demonstrated 
the connection between consumption of this sewage-laden 
water and the incidence of cholera. He further stated that 
cholera entered the system by mouth, a notion that was by 
no means taken for granted at the time. Snow’s idea chal-
lenged the centuries-old theory of miasma, which held 
that epidemics were caused when foul air, contaminated 
by rotting matter or stagnant water, attacked individuals 
whose weak constitutions made them susceptible to these 
corrupted vapors. Snow’s idea that cholera was caused by 
the ingestion of a specific microorganism supported the 
rival “germ” theory. The germ theory, however, relied on 
contagion as the explanation for epidemics and supplied 
the justification for quarantine, a procedure ineffective 
for diseases that are not primarily contagious, including 
cholera. The so-called anticontagionists adopted Snow’s 
hypothesis because, ironically, his association of cholera 
with contaminated water lent evidence to the miasmaic 
theory. Intensified awareness of the hazards of impure 
water resulted, but the confusion significantly impeded 
progress in medical research.

The Broad Street pump was closed, and deaths from 
cholera in that locale abruptly stopped. Authorities 
instituted new measures to promote public sanitation 
and improve water quality. But despite Snow’s brilliant 
insights, the medical establishment largely ignored his 
conclusions. Thus the mystery of cholera remained, and 

erroneous medical theories persisted until the German 
scientist Robert Koch identified the cholera bacillus in 
1884.

Further reading: Johnson, The Ghost Map; Marks and 
Beatty, Epidemics; McNeill, Plagues and Peoples; Smith, 
The People’s Health, 1830–1910.

British Cholera Epidemic of 1865–66   Fourth and 
final epidemic of Asiatic cholera in the British Isles. Part 
of the broader pandemic of 1863–75, the disease was first 
imported into England’s southern port of Southampton in 
September 1865, probably from Egypt, and a few months 

Dr. John Snow (1813–58), a prominent London anesthetist, 
theorized (and proved) that the stools and vomit of cholera-infected 
patients contains the poisonous substance that spreads this 
serious intestinal disease, often through contaminated water 
supplies. His booklet On the Mode of Communication of 
Cholera (1849) explained his reasoning; he also theorized that 
some communicable diseases, such as syphilis, had different routes 
of transmission. (Yale University, Harvey Cushing/John Hay 
Whitney Medical Library)
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later appeared in the northeastern port of Hull, brought 
by European immigrants on their way to the United 
States. This epidemic, less devastating than those of 1832, 
1848–49, and 1853–54, caused approximately 15,000 
human deaths, 5,000 of which occurred in London.

Heightened awareness of the need for improved public 
sanitation and clean water supplies probably contributed 
to the containment of cholera during this visitation. But 
resistance to the work of English physician John Snow, 
who traced cholera to contaminated water in the epi-
demic of 1832 and correctly hypothesized the existence 
of microorganisms as the cause of the disease, resulted 
in slow adoption of truly effective prevention. Careful 
handling of patients’ excreta, through which the cholera 
bacillus is passed, and boiling household water, which 
kills the bacteria, would have saved many lives had these 
simple methods been promoted by the medical profession 
and the central and local boards of health (see BRITISH 
CHOLERA EPIDEMIC OF 1832; BRITISH CHOLERA EPIDEMICS OF

1848–49 AND 1853–54).
While Europe and the United States continued to 

experience large-scale epidemics, England was spared 
from cholera after 1866, largely due to strict quarantine 
of ships from foreign cities, which prevented the disease 
from entering the country.

Further reading: Creighton, A History of Epidemics 
in Britain; Johnson, The Ghost Map; Smith, The People’s 
Health, 1830–1910.

British Columbian Typhoid Epidemics of 1908–13
Outbreaks of typhoid fever that killed hundreds of peo-
ple, mainly in the interior Rocky Mountain valleys of Brit-
ish Columbia, Canada. Caused by bacteria (Salmonella 
typhosa), typhoid fever is carried by water, milk, and food 
(notably fish and shellfish) contaminated by human feces 
and urine; it can be contracted by direct contact with a 
diseased patient and from an asymptomatic carrier of the 
fever.

About 1880, typhoid-infected railway construction 
workers introduced the disease into British Columbia, 
which had become Canada’s sixth province in 1871. Spo-
radic outbreaks occurred until 1908 when more cases 
erupted in the crowded, confined towns in the province’s 
southern interior region; there, sanitary conditions were 
poor, and sewage problems in the mountainous river val-
leys provided opportunities for person-to-person typhoid 
transmission as well as pollution of water supplies. Brit-
ish Columbia reported 70 human deaths from typhoid in 
1908, 55 deaths in 1909, and 101 deaths in 1910. Chinese 
workers on the railways, as well as in the mining and lum-
bering industries, were forced to live on the outskirts of 
the towns, high up on the mountain slopes. Ironically, as 
outcasts they rarely caught typhoid fever during this time.

Between 1910 and 1913, however, severe typhoid 
outbreaks struck the construction workers on the Cana-
dian Northern Railway in the Thompson and Fraser river 
valleys in southern British Columbia; several hundred 
people perished in the camps and towns, such as Fernie. 
Sewage problems in the settlements had been ignored 
by most authorities, despite warnings by the provincial 
board of health, which finally in 1912 initiated a small 
vaccination campaign for protection. However, very few 
doses of vaccine were distributed in the interior, where 67 
persons out of 527 who contracted typhoid died in 1913 
(all of British Columbia had 700 infections and 85 deaths 
that year). Because of an economic recession in the prov-
ince in 1913 and the start of World War I in 1914, there 
was a halt to major construction and job loss; thus many 
transient workers left the region. Of 206 typhoid cases in 
1915, only seven were fatal. Incidence of typhoid contin-
ued to decline in the following year.

Further reading: Huckstep, Typhoid Fever; Roland, 
ed., Health, Disease and Medicine.

British Encephalitis Epidemic of 1919–31 Epi-
demic of about 12 years’ duration that claimed thousands 
of human lives throughout England, Scotland, and Wales. 
The first cases reported in England occurred during the 
first quarter of 1918, but it was not until the following 
year that the outbreak reached epidemic proportions.

Encephalitis is a disease of the nervous system that 
manifests a variety of bizarre symptoms, both mental and 
physical. The main symptom of “encephalitis lethargica,” 
the variety most prevalent in the early years of this epi-
demic, is constant fatigue and stupor. In another type, the 
patient shows acute agitation, sleeplessness, and jerking 
of muscles; these symptoms began appearing with fre-
quency in 1923. Rolling of the eyes, paralysis of the eye 
muscles, and accelerated breathing are other common 
symptoms. Mental disorders include delirium and severe 
disorientation. The fatality rate of encephalitis is as high 
as 50 percent and sometimes much higher. Although peo-
ple of all ages are susceptible to encephalitis, the majority 
of cases are found in the 10-to-20 age group. Incidence 
declines with increasing age.

Encephalitis was first recognized and identified as a 
specific disease by an Austrian physician, Constantin von 
Economo, who brought it to the attention of the medical 
profession in 1916. Shortly thereafter the disease began 
appearing all over the world and continued in epidemic 
form globally for the next several years. Because physi-
cians in England had no clinical experience of the illness, 
it was mistaken at first for botulism.

In the five-year period 1919–23, 2,373 human deaths 
occurred from encephalitis in England and Wales out of 
4,380 recorded cases; from 1924 through 1929, 7,368 
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deaths occurred out of a recorded 13,900 cases; and 
in 1930 and 1931, 1,878 deaths occurred out of 1,386 
recorded cases. Lack of notification explains the higher 
number of fatalities over cases recorded in 1930–31. To 
the recorded cases—as a highly fatal contagious disease, 
notification of encephalitis became mandatory in England 
and Wales on January 1, 1919—should be added many 
mild cases that went unrecorded.

Encephalitis was widespread in Scotland by 1923, 
appearing in rural as well as highly populated areas. 
Although significant numbers of cases were reported in 
Ireland, encephalitis did not become epidemic there.

Even in mild cases, death or permanent brain damage 
may ensue due to residua or sequelae (pathological conse-
quences), sometimes occurring years after an initial case. 
Relapses also often occur. Encephalitis is a carrier disease, 
so a perfectly healthy person who is infected but shows 
no symptoms may infect another person. Thus, isolation 
and other precautionary measures, in the case of carriers, 
are of no effect in preventing transmission of infection. 
Like influenza, encephalitis usually occurs mainly during 
the winter months.

Further reading: Ackerknecht, History and Geogra-
phy of the Most Important Diseases; Greenwood, Epidem-
ics and Crowd-Diseases; MacNalty, “Epidemic Diseases of 
the Central Nervous System”; Stallybrass, “Encephalitis 
Lethargica: Some Observations on a Recent Outbreak.”

British Influenza Epidemic of 1918–19 Part of the 
calamitous, worldwide SPANISH INFLUENZA PANDEMIC OF

1917–19, striking the British Isles between mid-1918 and 
early 1919.

During the first wave of what was called the “Span-
ish flu,” which reached England in June 1918, morbid-
ity (incidence of disease) was highest among those under 
35 years old and progressively declined in older age 
groups; this is the typical pattern for flu. Despite fewer 
attacks among older people, however, and following the 
usual mortality pattern of influenza, most human deaths 
occurred in this older age group, mostly due to pneu-
monia triggered by the flu virus. In addition, the attack 
rate was highest during the first of the pandemic’s three 
waves that hit Britain, yet mortality was lower than the 
succeeding two waves. In the British Isles, as elsewhere, 
most deaths occurred in the autumn of 1918, during the 
second wave. Altogether approximately 200,000 people 
died in England and Wales. What was extraordinarily 
atypical was that during the second, most lethal wave, 
about half of the total fatalities occurred among the 
younger population. Death from flu in the 20-to-40 age 
group in such incredibly high numbers had never hap-
pened in Britain before and has not been experienced 
since. This explosion of deaths among young people is 

a feature of the epidemic that remains unexplained satis-
factorily to this day.

Influenza causes death in the majority of cases in a 
“typical” epidemic through virulent infection that leads 
to pneumonia. Perhaps 10 percent of the deaths in Britain 
in 1918 in the autumn wave were due to a particularly 
severe pneumonia that would develop suddenly, killing 
its victims—of all ages—within 48 hours or less.

Fewer British people died in the third wave of early 
1919, but again, as in the second wave, 50 percent of 
the deaths were among younger people. Different viral 
strains were probably responsible for each separate wave, 
explaining the variations in severity each time, although 
this is not certain. The duration of the second wave was 
only about six weeks in any given location, while the first 
and third waves lasted longer.

Unlike the so-called filth diseases such as typhus fever 
or plague, which were often largely confined to economi-
cally deprived social classes, influenza, a highly infectious 
disease spread through the air, attacks universally. In 
1918, vaccines were undeveloped, but some inoculation 
with flu serum did take place. Masks were used to little 
effect, because viral matter could pass through them and 
chemical sprays to “cleanse” the air were unfortunately 
completely useless.

Further reading: Beveridge, Influenza: The Last Great 
Plague; Henig, “Flu Pandemic”; Ryle, “Zero Grazing.”

British Influenza Epidemic of 1950–51 Sudden 
influenza outbreak in Newcastle in the north of England 
and in Aberdeen and Edinburgh in Scotland during the 
last week of December 1950. It is probable that the virus 
was imported to Britain through these port cities from 
Scandinavia, where influenza was then circulating.

During the next six weeks (January–February 1951), 
the illness was reported from most places in England, 
Scotland, and Ireland, although in varying intensities. In 
Ireland, for example, influenza broke out sharply in Bel-
fast, while Dublin was only mildly affected. The highest 
attack rates and mortality rates were in northern Eng-
land, where the epidemic began, and in Liverpool and its 
surrounding area. Influenza was far more deadly in Liver-
pool than anywhere else in Britain—weekly death tolls in 
that city were as high as those during the SPANISH INFLU-
ENZA PANDEMIC OF 1917–19, one of the most lethal epi-
demics of any kind in history. During the six weeks of the 
epidemic, an estimated 50,000 fatalities occurred in Eng-
land and Wales, due either directly to influenza or indi-
rectly through secondary bacterial complications, leading 
mostly to death from pneumonia and other respiratory 
sequelae. Successively since 1918, when 86 percent of 
deaths occurred among people under age 55, the percent-
age of deaths in younger age groups decreased steadily, 
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until in 1951 those under 55 accounted for only 12 per-
cent of deaths from flu and flu-related causes.

Virologists determined that two distinct subtypes of 
influenza A, the “Scandinavian” subtype and the “Liv-
erpool” subtype, both consisting of a variety of different 
strains, were responsible for this epidemic.

Although the epidemic of 1950–51 was not a global 
pandemic, many areas of the world were affected, includ-
ing South Africa, Australia, and most of Europe.

Further reading: Bradley, “Discussion: Influenza 
1951”; Burnet, Viruses and Man; Isaacs and Andrewes, 
“The Spread of Influenza.”

British Influenza Epidemic of 1957–58   Outbreak 
in 1957 of a new antigenic subtype of the influenza A 
virus (the most important of three viral types), labeled 
H2N2 (formerly designated A2); replaced subtype H1N1 
(A1), which had been the main influenza type prevail-
ing since the SPANISH INFLUENZA PANDEMIC OF 1917–19. 
Appearing first in China in February 1957, this so-called 
Asian flu spread over the next several months throughout 
the entire world. The H2N2 virus was much less deadly 
than its predecessor, H1N1, which caused at least 20 
million deaths worldwide, including 200,000 deaths in 
England and Wales, in 1918 and 1919. Nonetheless, the 
Asian flu of 1957 caused widespread sickness and consid-
erable mortality.

England was hit hardest with the virus in August, 
September, and October and experienced a minor sec-
ond wave in December and January 1958. Although it is 
impossible to calculate morbidity rates for influenza, an 
estimated 12 million people were infected in 1957 and 
1958; total deaths in England for this epidemic are esti-
mated at 16,000. The highest attack rate was among chil-
dren aged five to 14 years, although the majority of deaths 
were caused by secondary virulent complications in older 
age groups. High attack rates among younger people, with 
few deaths, and lower relative morbidity but much higher 
mortality among older age groups, is typical for most 
influenza epidemics. The 1957–58 outbreak was some-
what distinctive in that during September, half the deaths 
attributed to flu occurred among people less than 55 years 
old, recalling the pattern of the 1918 epidemic (see BRIT-
ISH INFLUENZA EPIDEMIC OF 1918–19). In October of 1957 
and the following winter months, however, the pattern of 
deaths became more typical of most influenza outbreaks, 
with most deaths occurring among people over 55.

Most deaths were in people, regardless of age, with 
preexisting lung disease whose condition became fatal 
upon infection with influenza. In otherwise healthy indi-
viduals, however, a life-threatening form of pneumonia 
often developed; about 20 percent of deaths were due to 
pneumonia caused directly by influenza virus.

Of the several types of vaccine available in 1957, the 
one with the best demonstrable results conferred immu-
nity in 30 percent to 60 percent of cases with reaction 
times from two to four weeks after inoculation. Because 
a different vaccine must be prepared for each new strain 
of influenza virus, an appropriate vaccine often cannot 
be prepared in time to prevent widespread infection; 
early detection of a new, genetically altered viral sub-
type is therefore crucial. In 1957, vaccination was not 
extensively used. See also ASIAN INFLUENZA PANDEMIC OF

1957–58.
Further reading: Beveridge, Influenza: The Last Great 

Plague; Stuart-Harris, “Influenza”; Stuart-Harris, “Influ-
enza and Its Complications.”

British Influenza Epidemic of 1968–70   Outbreak 
of the “Hong Kong flu,” so named because the virus 
that developed into a global pandemic was first detected 
in that Chinese city, erupting in July 1968 and quickly 
spreading around the world. Britain reported its first seri-
ous cases in December 1968.

This viral strain was not a new subtype, but a less 
genetically changed variant (H3N2) of the subtype H2N2, 
which caused the Asian flu of 1957 (see ASIAN INFLUENZA

PANDEMIC OF 1957–58). Natural immunity (immunity 
gained from an infection of influenza) was therefore effec-
tive to some degree in individuals who had been infected 
either by the first occurrence of the Asian flu in 1957 or 
during any of the subsequent localized epidemics involv-
ing that strain. A peculiar aspect of this pandemic was 
that, whereas the United States was severely affected dur-
ing the first wave of 1968–69, Britain (and Europe), with 
similar attack rates, experienced far fewer human deaths. 
The second wave of 1969–70 was much more lethal.

The first wave appeared in England in late December 
1968 and lasted through May 1969. The attack rate was 
more or less the same for all age groups, with the excep-
tion of people over 65 who experienced a lower rate. 
The second wave, much shorter and much more deadly, 
started in early December 1969; morbidity rose sharply 
and quickly declined toward the end of January 1970. 
In just eight weeks, an estimated 30,000 people died 
of influenza and influenza-related respiratory disease, 
mostly pneumonia and bronchitis.

Because the virus in both waves comprising the epi-
demic of 1968–69/1969–70 was the same, the difference 
in duration and virulence of the two waves remains puz-
zling to virologists. Vaccination was not used extensively 
and thus could not have significantly affected relative 
attack rates, and the natural immunity conferred on a 
large segment of the British during the first wave appar-
ently had no effect on the intensity of the second wave. See 
also HONG KONG INFLUENZA PANDEMIC OF 1968; RUSSIAN
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(RED) INFLUENZA EPIDEMIC OF 1977–78; U.S. INFLUENZA

EPIDEMIC OF 1968–69.
Further reading: Beveridge, Influenza: The Last Great 

Plague; Miller, Pereira, and Clarke, “Epidemiology of the 
Hong Kong/68 Variant of Influenza A2 in Britain.”

British “Legionnaires’ Disease” Outbreak of 2002
Britain’s largest and worst outbreak of Legionnaires’ dis-
ease struck the Cumbrian town of Barrow-on-Furness 
during July–August 2002. Named after the American 
Legion Convention (held in Philadelphia in 1976) during 
which it was first identified (see PHILADELPHIA “LEGION-
NAIRES’ DISEASE” EPIDEMIC), Legionnaires’ disease is caused 
by the Legionella bacterium, which spreads mainly 
through water droplets in cooling towers, showers, 
whirlpool baths, and air-conditioning units. Symptoms 
resemble flu and include vomiting, diarrhea, coughing, 
and chest pains. Most patients then develop pneumonia; 
kidney function may be impaired as well. If not treated 
promptly, 10 to 15 percent of the cases—especially among 
the elderly—are fatal. Antibiotic treatment is effective, but 
full recovery generally takes weeks. The Legionella bacte-
ria are also responsible for a milder disease called Pontiac 
fever. Sometimes both the diseases—either separately or 
together—are referred to as “Legionellosis.”

News of the Barrow-on-Furness outbreak, which had 
infected 30 people by then, was announced at a press 
conference held August 2, 2002, at Barrow’s Furness Gen-
eral Hospital. To deal with this crisis, a major incident 
team (consisting of doctors, public-health experts, local 
authorities, and police) was formed. Investigators found 
that the only thing all the patients had in common was 
that they had been within 500 yards of Barrow’s town hall 
and arts center (Forum 28) sometime in the two weeks 
prior to falling sick. As a precaution, Forum 28 was cor-
doned off and temporarily shut down. Patients suffering 
from a sudden bout of respiratory problems were asked 
to consult their physicians. The public was urged not to 
panic since the disease is not spread by contact with an 
infected person; still, many left town to escape the out-
break. Analysis of the water samples from the building’s 
air-conditioning unit confirmed the presence of Legio-
nella bacteria, which had escaped through the vents into 
the narrow lane near the town center used by many shop-
pers. The staff member in charge of these technical ser-
vices was suspended, and the local public hospital was 
put on full alert.

Over the next few weeks, 151 cases and seven deaths 
were reported. Normal annual incidence nationwide is 
about 200 cases. An 88-year-old man was the first fatal-
ity. At least 330 others were treated for symptoms that 
mimicked Legionnaires’ and nearly 2,500 tested for signs 
of the disease. There were not enough beds in the inten-

sive care units to accommodate all the cases locally, so 
some patients were transferred to other facilities in the 
region and all elective surgeries were canceled. Ten addi-
tional ambulance crews and one air ambulance crew were 
deployed to help transport patients to regional hospi-
tals. The town spent over £60,000 ($93,000) on testing 
kits and more on antibiotics in one week than it had the 
entire previous year.

Further reading: Centers for Disease Control and 
Prevention, “Legionellosis: Legionnaires’ Disease (LD) 
and Pontiac Fever.” Available online. URL: http://www.
cdc.gov/ncidod/dbmd/diseaseinfo/legionellosis_g.htm. 
Accessed April 3, 2007; “Legionnaires’ Disease Time-
line,” BBC. Available online. URL: http://www.bbc.co.uk/
cumbria/features/testing_positive/timeline.shtml. Accessed 
April 3, 2007.

British “Mad Cow” Disease Outbreak (1986–2006)   
Widespread panic following the speculation that the 
1990s outbreak of a new strain (variant) of Creutzfeldt-
Jakob disease (vCJD) in Britain may have been linked to 
the consumption of contaminated beef during the 1980s. 
Through the early and mid-1990s, the fear intensified 
and spread to Europe and across the Atlantic as well and 
threatened to ruin the British meat industry, even though 
the British government continued to deny the connection 
until March 20, 1996, when then British Health Secretary 
Stephen Dorrell admitted its possibility.

CJD strikes humans in the same manner as bovine 
spongiform encephalopathy (BSE), popularly known as 
“mad cow” disease, strikes cattle. BSE was discovered in 
1986 when it began to affect cattle in Britain. The cows 
lost coordination and began to wobble around unsteadily 
(hence the name). Shortly thereafter, they died. Upon 
examination, their brains were found to be spongy and 
full of holes, such as in sheep suffering from scrapie and 
humans from CJD and kuru (a disease found among the 
Fore tribe in Papua New Guinea during the 1960s).

Until 1988, cattle in Britain were fed the remnants of 
sheep. Scrapie was prevalent among sheep, and the infec-
tion may have spread to the cattle through this route 
until adding sheep remnants to cattle feed was banned 
(although the ban was not evenly enforced) in July of that 
year. In August, the government announced that it would 
destroy all cows suspected of having BSE (since June 1988 
it was a reportable disease) and compensate farmers up to 
50 percent (increased to 100 percent in February 1990) of 
the animals’ worth. By December of that year, milk from 
any sick cows was also destroyed. In 1989, the British gov-
ernment ordered that all bovine offal, routinely used in 
the preparation of bone meal supplements, be destroyed 
to reduce the risk of contamination. However, when BSE 
reached epidemic proportions among cattle in the early 

48    British “Legionnaires’ Disease” Outbreak of 2002   



1990s (nearly 150,000 cattle were infected during the 
decade and another 30,000 since then), and a cluster of 12 
new CJD cases appeared in humans in 1996, it led to the 
very real fear that humans who had eaten beef products 
risked contracting CJD. Sales of beef dropped precipitously 
as local consumers avoided it (many school cafeterias 
banned beef products) and more countries (including most 
of the European Union members, Japan, South Africa, New 
Zealand, and Singapore) imposed bans on British beef. The 
British government responded by destroying thousands of 
infected cattle and tightening its inspections of slaughter-
houses. Overall, 4 million British cows were killed at a cost 
of $7 million. A National CJD Surveillance Unit was estab-
lished to monitor the disease. In early 1999, a number of 
lemurs and monkeys in French zoos were killed by what 
appeared to be mad cow disease; until 1996, they had been 
fed protein supplements derived from British cattle.

CJD, although a rare disease occurring at the rate of 
one case per million people worldwide, has been around 
for a long time. Like scrapie and mad cow disease, it 
attacks the brain through a mutant protein (prion) that 
literally bores holes in the brain, leading to progressive 
dementia, nervousness, and certain death (within two 
weeks to six months after the first symptoms appear). 
Prion is hard to destroy because it can survive a form-
aldehyde bath and 100 centigrade temperatures for 30 
minutes. In Britain, the number of CJD cases doubled 
between 1990 and 1994, with 55 suspected cases that last 
year. By early 1999, 41 Britons had succumbed to CJD. 
From 1990 to March 31, 2006, there were 2,065 sus-
pected cases and 1,132 deaths from CJD. Scientists are 
aware that CJD can be spread during human transplant 
surgery (transplantation of animal organs into humans 
was outlawed in Britain early in 1997), but most cases are 
generally sporadic and cannot be linked to any known 
cause. The incidence is usually one case per million. It 
had been known as a disease of people in their fifties and 
sixties, but the 1995–96 “scare” (average age of victims 
was 27 years) showed that vCJD could also infect teenag-
ers (the first teenage victim died in May 1995), and it was 
more similar to BSE than traditional CJD. The illnesses 
were also found to be longer lasting—13 months on the 
average versus the normal of six months. CJD can incu-
bate without any symptoms for up to 30 years and is not 
treatable.

In the United States and Canada, where media cover-
age of mad cow disease did not begin until 1990 when 
it was discovered that it may have infected cats, British 
beef imports had been banned since 1989–90 and health 
authorities announced a stricter inspection of live cattle 
imported from Britain prior to 1989. They also imposed 
an indefinite ban on blood donations from any citizens 
who had lived in Britain for at least six months since 
1980. There was, however, no conclusive evidence that 

the disease could be spread through blood transfusions. 
The U.S. Food and Drug Administration (FDA) sponsored 
a measure that would prohibit the use of cattle parts and 
bone meal in animal feed but allow them in fertilizers. 
In December 2003, BSE was found in a Canadian-born 
dead Holstein cow in Washington State, which led the 
U.S. Department of Agriculture to quarantine the entire 
herd. Also, nearly 50 countries (including Japan, one 
of the largest purchasers of American beef) banned the 
import of American beef products. Today American cat-
tle are regularly and intensively monitored, and the brain 
and spinal cord tissue of animals 30 months or older are 
banned from entering the country’s food supply. In May 
2003, Canada was penalized with a three-month ban on 
exports of live cattle and beef when a cow in northern 
Alberta was diagnosed with BSE.

In early January 1996, when beef sales had plummeted 
drastically, the British meat industry released a series of 
ads in an effort to regain consumer confidence. The gov-
ernment also agreed that mammal meat and bone meal 
would no longer be fed to farm animals. Further, it said 
that carcasses of cattle over 30 months of age would be 
deboned in special plants supervised by the Meat Hygiene 
Service and that none of the trimmings would be allowed 
into the food chain.

In continental Europe in early 2001, public fear and 
concern about the safety of beef increased after revela-
tions that meat potentially infected with BSE had reached 
supermarket shelves. In France, Germany, Spain, Italy, 
and other countries, beef sales plunged, and some schools 
and businesses banned beef from their menus, and farm-
ers and governments began testing herds of cattle (and 
slaughtering many) after cases of BSE were discovered. 
Several deaths from CJD were reported in Ireland and 
France. So far, CJD has not reached the epidemic propor-
tions experts predicted it might, but it has a long incu-
bation period (up to 30 years without any symptoms) 
and is not treatable. Still, in an encouraging sign, epide-
miologists have downgraded their estimate of potential 
CJD cases from 500,000 to a maximum of 7,000; some 
scientists believe the total human incidence is not likely 
to exceed 200. At CJD’s peak, in 2000, only 28 cases of 
vCJD were reported worldwide. By March 2005, the total 
number of vCJD cases in Britain was 155, with only a few 
cases reported from other countries. Scientists are also 
working on two powerful new drugs to treat cases of CJD. 
On May 3, 2006, the European Commission lifted its 10-
year ban on British beef exports, with the exception of 
restrictions imposed that would remain on beef contain-
ing vertebral matter and beef sold on the bone.

Further reading: DeSalle, Epidemic! The World of Infec-
tious Diseases; Rhodes, Deadly Feast; “BSE and vCJD,” 
NewScientist.com, December 22, 2006. Available on-
line. URL: http://www.newscientist.com/channel/health/bse. 
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Accessed April 3, 2007; National Creutzfeldt-Jakob Dis-
ease Surveillance Unit. Available online. URL: http://www.
cjd.ed.ac.uk. Accessed April 3, 2007; “Variant Creutzfeldt-
Jakob Disease,” BMJ. Available online. URL: http://www.
bmj.com/cgi/collection/mad_cow. Accessed April 3, 2007.

British Mumps Epidemic of 2004–06 Massive 
nationwide epidemic of mumps across England and 
Wales that began in 2004, peaked in 2005 with 56,390 
confirmed cases (4,891 in January alone against 467 in 
January 2004), and appeared to be on a slow decline in 
2006. The epidemic attacked mainly 15–24-year-olds 
who were born before 1988 when childhood mumps vac-
cination was not routinely administered, although some 
may have received the first of two doses (the booster shot 
was not routine until 1996). The highest incidence was in 
people born during 1983–86.

From 1999 to 2003, 13,087 confirmed cases were 
reported from throughout Britain. In 2004, 16,437 cases 
were reported—almost 80 percent of them in the 15 to 
24 age group. About 30 percent of them had received 
one dose of the measles-mumps-rubella (MMR) vaccine, 
while 3.3 percent had apparently received both doses of 
the vaccine. During 2005, the epidemic spread rapidly, 
with 20,653 cases reported in the first quarter, 21,981 
cases in the second, 7,907 cases (a 64 percent drop attrib-
uted to the vaccine) in the third, and 5,882 cases in the 
fourth. This time most of the cases also occurred among 
young people (19 to 23 years of age) attending colleges 
and universities, and in military establishments and pris-
ons. The U.K. Health Protection Agency recommended 
that all high school graduates be given the two-dose vac-
cine. Also, universities urged all incoming freshmen to 
get the immunization before arriving on campus. Early in 
2006, the epidemic appeared to be on a downward trend; 
as of April 30, 2006, about 500 new cases were being 
reported each week against the 1,500 new cases reported 
each week in the first half of 2005. Although mumps is 
generally a mild (30 percent of infections are subclinical) 
and self-limiting disease, it is more painful when con-
tracted in adulthood and can cause complications such as 
inflammation of the testes in one out of every five males. 
It is caused by a virus belonging to Paramyxoviridae fam-
ily of viruses.

The epidemic exposed the vulnerability of certain 
groups of the population who had not had mumps in 
childhood or received the required two doses for im-
munity. In the United Kingdom, MMR immunization 
peaked in 1995 when 92 percent of the children had 
been given at least one dose. It dropped to 82 percent 
by mid-2005, when 75 percent of the children had 
received both doses by age five. This drop may be attrib-
uted to fears that the vaccine can cause autism, but the 

vaccine increases the risk of younger children contracting 
the disease.

When mumps broke out in the United States in 2006 
(see IOWAN MUMPS EPIDEMIC OF 2006), experts suspected 
a link to the British outbreak. Frequent air travel makes 
that connection extremely likely.

Further reading: News reports and updates available 
Centers for Disease Control and Prevention, “Mumps.” 
Available online. URL: http://www.cdc.gov/nip/publica-
tions/pink/mumps.pdf. Accessed April 3, 2007; Gupta, et 
al., “Mumps and the UK Epidemic 2005.”

British Smallpox Epidemic of 1796 Widespread epi-
demic of smallpox that caused over 3,500 deaths in Lon-
don and an estimated 35,000 deaths throughout the Brit-
ish Isles.

The epidemic’s terrible destructiveness is the back-
ground for one of the momentous events in the history 
of medicine. This was the experimentation and propaga-
tion by Dr. Edward Jenner of vaccination, or inoculation 
against smallpox with cowpox virus. Having heard from 

To the British physician Edward Jenner (1749–1823) we owe the 
discovery of a vaccine against smallpox. Taking cowpox pus from 
the arm of a milkmaid (1796), he then infected a young boy with 
cowpox and later exposed him to smallpox, which the boy did not 
acquire. Jenner thus proved the country belief that localized cowpox 
infection conferred immunity against smallpox.
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his English country neighbors that people who had had 
cowpox—a disease often contracted by milkmaids and 
others working closely with cattle—never contracted 
smallpox, Jenner conducted experiments first on his 
infant son and then, seven years later in 1796, on a young 
boy called James Phipps. Jenner discovered that when 
smallpox virus was introduced into a person already inoc-
ulated with cowpox, little or no reaction to the smallpox 
resulted. This meant that people would not only forgo the 
mild attack of smallpox that always accompanied variola-
tion, but also avoid risk of death from an unexpectedly 
virulent case (see LONDON SMALLPOX EPIDEMIC OF 1721). 
In addition, while persons inoculated with smallpox virus 
could infect others with smallpox, those inoculated with 
cowpox virus could not.

Jenner brought his findings to the attention of the 
world in a paper he published in 1798. The safety from 
smallpox that vaccination conferred and the consequent 
elimination of the spread of infection could have extin-
guished one of the most terrible diseases to ever afflict 

humankind. However, despite the fact that vaccination 
was immediately received with enthusiasm by govern-
ments throughout Europe, North and South America, 
India, China, and other parts of the world (more than 
100,000 people were vaccinated in Britain alone by 1801), 
the practice was not universally accepted until many 
decades later. In Britain, influential physicians as well as 
large numbers of common citizens resisted the procedure 
fiercely, and as a result deadly epidemics continued to 
occur in Britain throughout the 19th century.

Further reading: Hopkins, Princes and Peasants: 
Smallpox in History; Shurkin, The Invisible Fire; Smith, 
The Speckled Monster.

British Smallpox Epidemic of 1816–19   Major epi-
demic of smallpox that started in central England in the 
town of Derby in the spring of 1816 and spread during 
the following three years to many areas of the country, 
including Nottinghamshire, Staffordshire, East Anglia, 
and as far south as London and Canterbury. Mortality fig-
ures for this epidemic are difficult to estimate; in London, 
for example, the bills of mortality (formal statements) 
upon which historians rely for statistical information 
about deaths, were inadequately kept. It is clear, how-
ever, that babies and young children were the chief vic-
tims (as was normally the case until the mid-1800s, when 
the older population began to contract smallpox in high 
numbers).

Rising unemployment at this time helped increase 
the incidence of smallpox among the poorer population, 
whose numbers were forced to wander from place to 
place in search of work, a condition that always facilitates 
the spread of disease. A contemporary spoke of “the pub-
lic exposure of hideous objects just recovering, loaded 
with scabs, at the street corners.” In Ireland, a poor har-
vest in the fall of 1816 caused the same general vagrancy, 
especially in the northern towns, where smallpox spread 
quickly among the children of displaced peasant families. 
Smallpox was also widespread and highly fatal in Scot-
land during these years.

The epidemic of 1816–19 was the first widespread 
outbreak of smallpox to occur in the British Isles after the 
introduction by physician Edward Jenner of the preven-
tive technique of vaccination during the BRITISH SMALLPOX

EPIDEMIC OF 1796. This lifesaving procedure was met with 
strong opposition from people who either preferred the 
older, but less safe, technique of variolation (see ENGLISH

SMALLPOX EPIDEMIC OF 1751–53), or who rejected both 
treatments for various medical and religious reasons. 
During this epidemic the controversy about the merits 
of both vaccination and variolation became heated, as it 
would continue during subsequent epidemics through-
out the rest of the 19th century. In the meantime, because 

Title page of English physician Edward Jenner’s 1798 pamphlet, in 
which he demonstrated that localized cowpox infection conferred 
immunity against smallpox and in which he announced his 
discovery of vaccination (safer than inoculation). Its validity was 
met with much opposition among England’s medical profession, but 
enough physicians were swayed by Jenner’s work to establish the 
practice of vaccination.
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there is no cure for smallpox, thousands of people died 
through resistance or inaccessibility to either preventive 
technique.

Further reading: Creighton, A History of Epidemics in 
Britain; Smith, The Speckled Monster.

British Smallpox Epidemic of 1837–40 One 
of the worst epidemics of smallpox ever to afflict En-
gland and Wales, which claimed nearly 42,000 lives from 
July 1837 (when registration of death by cause began) 
through December 1840; in London, 6,449 fatalities were 
recorded. Most deaths occurred in 1838.

This epidemic began in the west and southwest part of 
England, where the cities of Exeter, Bath, and Liverpool 
were experiencing high fatalities early in 1837. The infec-
tion spread through Wales in the winter of 1837–38 and 
during 1838 spread to the eastern areas of England, where 
deaths in the city of Norwich were especially high. In 
1839, the disease subsided somewhat but surged again in 
1840, concentrating mainly in the manufacturing towns 
of Lancashire, which continued experiencing an unusu-
ally high number of deaths from smallpox through 1841.

Once again the controversy over vaccination, or 
inoculation with cowpox virus, which had met with bit-
ter opposition since its introduction in 1796 (see BRITISH

SMALLPOX EPIDEMIC OF 1796), became inflamed as thou-
sands of people throughout Britain died unnecessarily. 
Legislation passed in 1840 banned the less safe procedure 
of variolation, or inoculation with smallpox virus, and 
made vaccination compulsory, a law that was resented 
and ignored by many and was therefore unsuccess-
ful in preventing further serious outbreaks of smallpox. 
Other legislation designed to enforce vaccination would 
be passed in following decades, as frequent outbreaks 
erupted and a devastating epidemic afflicted England 
once more in 1870–71 (see BRITISH SMALLPOX EPIDEMIC 
OF 1871–72). The fearful smallpox epidemic of 1837–40 
coincided with a major epidemic of typhus fever, which 
caused approximately 28,000 deaths (see ENGLISH TYPHUS

EPIDEMIC OF 1837–38).
Further reading: Creighton, A History of Epidemics in 

Britain; Smith, The People’s Health, 1830–1910; Smith, The 
Speckled Monster.

British Smallpox Epidemic of 1871–72   Last great 
outbreak of smallpox in the British Isles, which caused 
approximately 42,000 deaths in England and Wales in 
two years. London’s death count was about 10,000. In 
Scotland, the epidemic continued through 1874; approxi-
mately 6,300 people died from smallpox in this four-year 
period. Ireland’s worst year was 1872, with about 3,250 
fatalities, nearly all of which occurred in the largest 

towns, Dublin, Cork, and Belfast. This epidemic was part 
of a broad pandemic of smallpox due largely to the spread 
of the disease by French soldiers during the Franco-Prus-
sian War (1870–71) and was carried to England by refu-
gees in the autumn of 1870. However, smallpox had been 
endemic in England for centuries, and in the genera-
tion since the last major epidemic of 1837–40, sporadic 
eruptions in various parts of Britain caused thousands of 
deaths, notably in 1848, 1851, 1852, 1858, and 1863–65.

Unlike most smallpox epidemics since 1700 where 
infants and young children comprised the highest num-
ber of fatalities, the epidemic of 1871–72 saw a high pro-
portion of deaths among adolescents and adults, a change 
partially explained by the severe epidemic of scarlet fever 
in 1868–70, which claimed over 82,000 lives, mostly 
among the under-five population, and the fact that many 
people of adult age had either never been vaccinated or 
passed through childhood without contracting smallpox, 
which confers immunity to further infection. The dis-
ease also was more prevalent in cities than in small towns 
and rural areas and among the poorer classes, who con-
tinued to ignore or resist vaccination for themselves and 
their children, despite numerous acts of Parliament that 
mandated compulsory vaccination. Resentment of what 
was viewed as interference in their private affairs and a 
feeling of resignation in the face of the general depriva-
tion of their lives, in addition to inflamed rhetoric by 
various antivaccination groups, combined to strengthen 
their opposition to a procedure they distrusted, and made 
the road to universal prevention of smallpox impos-
sible. Nonetheless, smallpox gradually declined in the 
following decades, a phenomenon that remains largely 
unexplained.

Further reading: Creighton, A History of Epidemics in 
Britain; Hopkins, Princes and Peasants: Smallpox in His-
tory; Smith, The People’s Health, 1830–1910.

British Smallpox Epidemic of 1901–02   Last epi-
demic of smallpox (Variola major) to afflict the British 
Isles, claiming over 1,300 human lives in London and 
nearly 1,400 in Glasgow, the two cities with the greatest 
number of fatalities. Cases mounted in London in the late 
summer of 1901 and quickly spread through surrounding 
areas; by 1902, the whole of England was experiencing 
unusually high numbers of cases.

This epidemic, although relatively minor in compar-
ison to previous outbreaks, is notable for being the last 
severe occurrence of smallpox on a widespread scale 
in Britain’s history. At the same time it highlighted the 
strange, unexpected decline of the disease. Vaccination, 
which provides temporary immunity to smallpox, had 
helped reduce the spread of infection over the previous 
decades, but so much opposition to the practice arose 
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among antivaccination groups in the last quarter of the 
19th century that the British Parliament modified previ-
ous legislation, which had made vaccination mandatory. 
Thus, neglect of preventive measures against smallpox 
coincided with its gradual, natural disappearance from 
the British Isles. A few spectacular incidents occurred in 
the 1970s when individuals contracted the infection as a 
result of laboratory accidents.

A much milder, though still fatal, form of smallpox, 
Variola minor, continued to erupt in Britain, sometimes in 
epidemic proportions, through the 1960s.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Smith, The People’s Health, 1830–1910;
Smith, The Speckled Monster.

British Typhoid Epidemic in the Boer War   Epi-
demic of typhoid fever in South Africa during the Great 
Boer War (1899–1902), striking some 77,000 British 
troops and killing about 13,000 of them. Hundreds of 
Boers, South African Dutch colonists or farmers who were 
fighting the British, were also affected and perished.

Typhoid fever, a communicable disease caused by the 
bacterium Salmonella typhosa, has frequently occurred 
among soldiers in action and thus has been called the 
“campaign” disease. Before the Boer War, it was a serious 
illness in the Napoleonic, Crimean, Spanish-American, 
and U.S. Civil wars (in the latter war, the Union army 
alone suffered 81,360 deaths from either typhoid fever or 
dysentery, another waterborne disease).

Most common in tropical climates, typhoid fever is 
usually caused by contaminated water or food. At the 
time of the Boer War, filtering or boiling water were mea-
sures known to prevent contamination, and yet these 
procedures were not fully practiced by the British troops 
in South Africa. Early in the war, during a march to 
Bloemfontein, many thirsty British soldiers drank straight 
from the Modder River, whose waters were then pol-
luted or contaminated with the infectious typhoid bacil-
lus (the disease had been prevalent in the native villages 
upstream); the British army’s water filters had become 
clogged at the time, and the frustrated soldiers could not 
wait for their boiled water to cool in the hot African cli-
mate. The disease was contracted by the soldiers, some of 
whom spread it through direct contact with others.

Those with the illness suffered severe abdominal pain, 
high fever, diarrhea, and delirium, sometimes dying by the 
second week of their infection. Because the effectiveness of 
the preventive vaccine for typhoid was questionable, only 
14,626 British soldiers out of 328,244 then in South Africa 
were vaccinated; some 64,000 men were sent home for 
medical treatment. Between February 1900 and the end of 
1902, the disease was contracted by 42,741 troops, 11,327 
of whom died from it; during that period, 6,425 troops 

were killed on the battlefields of the war. All in all, about 
400,000 British troops were dispatched to South Africa 
before the Boers capitulated to end the 32-month-long war, 
which brought approximately 8,000 British deaths from 
battle wounds and some 13,000 from typhoid fever.

Although hygienic and sanitary practices in the Brit-
ish military improved a great deal following the war, the 
substantial decline in typhoid fever was largely due to the 
British army’s adoption of total vaccination of all troops 
going abroad. Whereas in the Boer War typhoid fever 
was contracted at the rate of 105 per 1,000 men (with 
mortality [death rate] at 14.6 per 1,000), in World War 
I (1914–18) the disease was contracted at 2.35 per 1,000 
men (with mortality at 0.139 per 1,000).

Further reading: Cartwright, Disease and History;
McGrew, Encyclopedia of Medical History.

Burmese Dengue Hemorrhagic Fever Epidemics 
of 1970 and 1971 Two epidemics of dengue hemor-
rhagic fever (DHF) that began in the port city of Rangoon 
(Yangôn) in Burma (Myanmar) in 1970 and 1971.

Burma’s first outbreak of a dengue-type fever occurred 
in Rangoon in 1963. This was found to be caused mainly 
by the chikungunya virus. Then, in 1970, Rangoon was 
invaded by a DHF epidemic; 1,974 cases and 87 deaths 
were reported. Once again, the chikungunya virus was 
the main culprit, but this time dengue viruses 1 and 
3 were also isolated. The Burmese cities of Bassein and 
Moulmein were also infected during this epidemic.

In 1971, DHF returned to cause another epidemic in 
Rangoon, this one registering 685 cases and 34 deaths.

During the 1960s and 1970s, DHF epidemics were 
reported in many countries of Southeast Asia (see THAI

DENGUE HEMORRHAGIC FEVER EPIDEMICS; SINGAPORE DENGUE

HEMORRHAGIC FEVER EPIDEMICS), in the Western Pacific and, 
more recently, in the South Pacific. DHF is now known to 
mainly target Asian children under 14 years of age.

Further reading: Howe, ed., A World Geography of 
Human Diseases.

Burundian Meningitis Epidemic of 1992 Short, 
severe outbreak of cerebrospinal meningitis (CSM) that 
killed 215 of 1,239 persons reported infected in the coun-
try of Burundi in east central Africa in August–September 
1992. Although located south of Africa’s so-called menin-
gitis belt (sub-Sahara), Burundi had suffered periodic CSM 
outbreaks from 1935 to 1972 but afterward did not report 
this acute bacterial disease until the 1992 epidemic.

Infected, asymptomatic human carriers apparently 
brought the disease from western Tanzania into Burundi, 
where cases were first recorded on August 19, 1992. (The 
disease is generally spread to and from others by aerial 
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droplet infection and is characterized by fever, head-
ache, vomiting, and stiff neck). Cases occurred through-
out Burundi and were especially serious in the province 
of Ruyigi in the east, where a total of 867 cases were 
reported between August 19 and September 21. Although 
all age groups were affected in Burundi, two-thirds of 
those stricken were under 30 years old and a fourth of all 
infections were children under 10 years old. In some per-
sons, onset of CSM was sudden, with acute fulminating 
attacks causing death within 24 hours.

More than 17 percent of those afflicted by CSM died 
in the Burundian epidemic; this was high considering 
the effective modern medications available. International 
medical aid was promptly called in and a vaccine was 
provided to Burundi’s infected communities, thus curtail-
ing the epidemic by the end of September 1992.

Further reading: Hartwig and Patterson, Cerebrospinal 
Meningitis in West Africa and Sudan in the Twentieth Cen-
tury; World Health Organization, Weekly Epidemiological 
Records.
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Cádiz Yellow Fever Epidemic of 1800 Epidemic 
of yellow fever that killed thousands of people in Spain’s 
southern port city of Cádiz during the summer and fall of 
1800. The first cases were reported in early August in the 
harbor area, which led to the assumption that the illness 
was imported into Cádiz on a ship from Cuba that had 
anchored on July 6, three of whose passengers had died 
of yellow fever during the crossing.

During August 1800, yellow fever spread rapidly 
through the entire city; by September, 200 people were 
dying every day. Churches could not accommodate the 
need for sacraments and burials, bells no longer tolled at 
each death—bells would be ringing all day and night—
and fever victims were buried outside the city walls. 
Commerce came to a standstill as the port and the city 
gates were closed. As usual in most large-scale epidem-
ics, the plight of the poor became urgent. Municipal 
authorities were able to maintain social order, princi-
pally by supplying food and medical care to the residents 
of the poorer barrios. In an attempt to clear the city of 
what were believed to be contaminated, disease-causing 
miasmas, drains were cleaned, streets and houses hosed 
down, resins and wood burned along the streets, and can-
non shots fired in hopes of purifying the air. To ward off 
infection, people covered their faces with cloths doused 
in vinegar, carried garlic in their mouths or pockets, or 
wore aromatic amulets.

Physicians—dozens of whom died—stood helpless 
in the face of this destructive fever. The ignorance of the 
medical profession was admitted by José María Mociño, 
an attending physician during the epidemic: “I cannot 
disguise the fact, that in effect we found ourselves in dis-
agreement about the nosological determination of the 
disease, about its etiology, about its pathological nature, 
and as a consequence about the therapeutic, preventive, 
and hygienic measures it necessitates.” Mociño firmly 
believed that miasmas caused yellow fever and attrib-
uted its disappearance in December to cold winter winds 
sweeping away the “swampy emanations.” Despite the 
fact that it was clearly noted in Cádiz that people from 
the Americas and Africa, who presumably had had the 
disease before, did not contract the fever, many medical 
men were adamantly opposed to the idea of immunity to 
it. The theory of contagion was also continually debated. 
Numerous investigations and studies were undertaken, 
yet no one had the remotest suspicion that specific mos-
quitoes carried the yellow fever virus. All records of the 
epidemic mention the unusually hot summer of 1800, a 
condition that allowed mosquitoes imported aboard ships 
from tropical climates to thrive.

As estimated 7,400 to 8,500 people, or 13 percent to 
15 percent of the population, died of yellow fever from 
August to December in Cádiz. The disease spread to many 
places throughout the surrounding region, including 
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Medina Sidonia, Jerez, and Seville. In the following few 
years, yellow fever would terrorize most of southern 
Spain (see SPANISH YELLOW FEVER EPIDEMICS OF 1803–05).

Further reading: Mociño, Disertación de la fiebre epi-
démica, que padeció Cádiz; Peset-Reig, Muerte en España.

Cádiz Yellow Fever Epidemic of 1810 Outbreak 
of yellow fever striking Spain’s seaport of Cádiz in mid-
September 1810 during the Spanish War of Independence 
against France (also called the Peninsular War, of the 
Napoleonic Wars). French troops outside the city made 
the threat of yellow fever even more alarming than usual 
as Cádiz faced the decimation of its small national army 
as well as large numbers of deaths among its citizens and 
the thousands of refugees it harbored from the surround-
ing countryside.

Fortunately the epidemic, which began late in the 
summer season and thus had less time to intensify and 
spread, did not prove as deadly as others in Cádiz had 
been, particularly the CÁADIZ YELLOW FEVER EPIDEMIC OF

1800. Bartolomé Mellado, a prominent Spanish doctor 
who reported the first cases of the illness to city officials 
and wrote a detailed account of the epidemic, counted 
2,788 deaths through December 1810. It was assumed 
that the disease was brought to Cádiz by ships from 
nearby Gibraltar, where the virus had appeared several 
weeks earlier (see GIBRALTAR YELLOW FEVER EPIDEMICS OF

1804–28). Yellow fever continued to harass Cádiz and 
other cities in southern Spain during the next three years, 
reaching as far north along the Mediterranean coast as 
Murcia and Alicante.

Further reading: Cloudsley-Thompson, Insects and 
History; Peset-Reig, Muerte en España.

Cairo and Alexandria Diphtheria Epidemics of 
1882–86   Outbreaks of diphtheria in Egypt’s two most 
important cities; killed a total of almost 3,500 inhabitants 
from 1882 to 1886. At this time, diphtheria cases were 
increasing alarmingly around the world, in both warm 
and cool climates.

Called “cynanche” (inflammation of the throat) by 
Egyptians, diphtheria and its transmission were not well 
understood when numerous inhabitants of Cairo and 
Alexandria contracted the disease, which is caused by a 
specific bacterium that primarily infects the tonsils, phar-
ynx, larynx, or nose and is transmitted through droplet 
infection from diseased persons. During the course of 
the epidemics, Cairo suffered much more severely than 
Alexandria did, reporting more than seven times as many 
fatalities from diphtheria than the latter city; Cairo’s pop-
ulation of about 374,000 people was rather larger than 
Alexandria’s, about 231,000. Authorities then could do 

little to help the victims of diphtheria, who were mainly 
children, and in 1883, infections escalated in both cities. 
The contagion remained prevalent until abating about 
three years later and continued to be a health problem in 
Cairo and Alexandria. Many years later, in 1932, diphthe-
ria erupted severely in both places, and victims’ mortality 
ran as high as 48 percent.

Further reading: Henschen, The History and Geog-
raphy of Diseases; Newsholme, The Origin and Spread of 
Pandemic Diphtheria.

Calcutta Smallpox Epidemics of the 1800s Small-
pox epidemics of varying intensity that repeatedly 
attacked the Bengal city of Calcutta, India, during the 
19th century.

The first epidemic, in 1832–33, claimed 2,814 victims 
in the city. The death toll for the second epidemic, which 
struck Calcutta in 1837–38, was 1,548 people. During 
this period, smallpox also infected the city of Lucknow 
to the west, where it was attributed to economy measures 
introduced by the government, such as shutting down the 
vaccine department. Another bout of smallpox hit Cal-
cutta during 1843–44, claiming 2,949 human lives.

The worst outbreak of the century came in 1849–
50, when 6,431 deaths were reported among Calcutta’s 
387,398 native Indian residents—3,329 of them during 
the first five months of 1850. More than 32,000 residents 
(about one in every family) were estimated as being 
infected with smallpox. The city’s European residents 
were not spared either; 76 were hospitalized and 12 deaths 
(mainly among soldiers and sailors) were recorded. The 
situation was so serious that during one specific week in 
1850, the ratio of Calcutta’s smallpox deaths to its popu-
lation was far higher than London’s overall mortality rate 
from smallpox for any three-month period since 1837.

Smallpox again affected Calcutta in 1857, causing 
3,177 deaths. Another epidemic struck in 1865, claim-
ing 4,923 lives. Calcutta was also infected during small-
pox outbreaks in India in 1873–74 and in 1884–85; in 
between, the Bengal Vaccination Act of 1880 was enacted. 
Thereby, vaccinations were declared mandatory in the 
port of Calcutta and in areas under the jurisdiction of the 
lieutenant-governor of Bengal, for all residents and new 
arrivals.

Calcutta suffered a major outbreak in 1894–95, with 
2,220 deaths in 1895 alone. During this visitation, eye-
witnesses reported that the bedding of smallpox victims 
was often thrown into the streets where it was picked up 
by ragpickers and promptly recycled. Also, sickrooms of 
smallpox patients were often dark and dingy, with little 
air or light, and were visited by large numbers of relatives 
and friends. It is not surprising that the infection contin-
ued to spread.
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Further reading: Arnold, ed., Imperial Medicine and 
Indigenous Societies; Hopkins, Princes and Peasants: Small-
pox in History.

Cambridge Typhus Epidemic of 1522 (Black 
Assize)   First of three famous assizes (county court ses-
sions) that took place in 16th-century England, at which 
many presiding officials, jurors, and spectators became 
infected with what was probably louse-borne (or “epi-
demic”) typhus fever during Lent at the castle of Cam-
bridge in 1522. A near-contemporary chronicler relates 
that at these assizes, “the justices and all the gentlemen, 
bailiffs and other, resorting thither, took such an infec-
tion, whether it were of the savour of the prisoners, or of 
the filth of the house, that many gentlemen, . . . thereof 
died, and almost all which were present were sore sick, 
and narrowly escaped with their lives.” Unlike the two 
later Black Assizes of the 1500s (see OXFORD TYPHUS

EPIDEMIC OF 1577; EXETER TYPHUS EPIDEMIC OF 1586), 
in which the deaths of prisoners are specifically men-
tioned, the presence of fever or distress among the pris-
oners being tried at Cambridge is not recorded, although 
an allusion to them as a cause of the infection is clearly 
made.

Until the late 19th century, English prisons or “gaols” 
were notoriously filthy and the lives of prisoners unspeak-
ably wretched. Typhus fever was so rife among the men 
incarcerated in these places that it became known as 
“gaol fever.” The human body-louse, which transmits 
the disease from person to person, thrives in insanitary 
conditions where water and soap for bathing are unavail-
able and people are crowded together, as in jails, ships, 
and tenement housing. England’s three Black Assizes of 
the 1500s drew the attention of contemporary observ-
ers because the fever affected members of the privileged 
classes. Outbreaks of typhus fever in prisons were a com-
mon occurrence in England, but they were little noted 
until prison reform became a social issue of the 1800s.

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

Canadian Cholera Epidemics of 1832 and 1834
Acute outbreaks of cholera that took the lives of at least 
25,000 persons in eastern Canada in 1832 and 1834.

In early 1832, authorities in Lower Canada (Quebec) 
initiated precautionary measures to prevent the entry 
of cholera-infected persons from England, Ireland, and 
other places (see BRITISH CHOLERA EPIDEMIC OF 1832; ASI-
ATIC CHOLERA PANDEMIC OF 1826–37). In February 1832, 
a quarantine station was established on Grosse Isle in 
the St. Lawrence River, about 30 miles east of the city of 
Quebec. Cholera reportedly entered the station with Irish 

immigrants aboard ships as early as April 1832, but the 
disease remained isolated until the brig Carricks docked 
at the station on June 3. During the Carricks’ voyage from 
Ireland, 45 out of 145 passengers aboard died from chol-
era; the sick were removed to the quarantine hospital, but 
no effort was made to lessen contact with them during 
the rest of the incubation period (from one to six days) of 
this communicable disease.

Another ship, the Voyageur, cleared quarantine on 
Grosse Isle on June 7 and then dropped off some sud-
denly sick passengers in Quebec’s port before heading 
upriver to Montreal. Between June 8 and June 15, one 
Quebec hospital admitted 250 cholera cases, of which 
161 were fatal. The disease then spread quickly to nearby 
Pointe Levi (Levis), Beauport, and other towns in Lower 
Canada. When the disease seemed to abate, the super-
intendent of Grosse Isle’s quarantine station was unfor-
tunately and prematurely ordered to discontinue the 
inspection of ships on June 20, but cholera-contaminated 
ships continued to arrive at Grosse Isle. The river port of 
Trois-Rivières (Three Rivers), situated between Quebec 
and Montreal, forbade vessels from entering and thus 
remained free of cholera in 1832.

When the ship Voyageur arrived in Montreal on June 
9, 1832, one passenger had already died of cholera and 
another sick passenger managed to visit a soldier friend 
at a waterfront inn before dying. The soldier contracted 
the disease and infected 46 others in his garrison before 
he too died. In the next two weeks, there were some 
800 human deaths from cholera in the Montreal area. By 
September, a reported 1,843 persons had died, includ-
ing about 70 Indians at Caughnawage village (where 157 
Indians had been attacked by cholera). Montreal was 
not safe from the disease until November 1832, when a 
total of 1,885 fatalities had been recorded in the area. The 
infection spread to neighboring towns in what is now 
southeastern Quebec province, where there were an esti-
mated 4,000 deaths from cholera (a seventh of the pop-
ulation then); from this area, cholera reached New York 
State (see U.S. CHOLERA EPIDEMIC OF 1832).

In 1832, physicians did not know that cholera was 
spread by water, milk, or food contaminated by human 
stool or that it was caused by a bacterium (Vibrio comma). 
Patients were often subjected to ineffective methods, 
bloodletting, and transfusions of saline fluid. In the city of 
Quebec, the Hôtel-Dieu and other hospitals were quickly 
filled, and it was necessary to open other establishments 
to house the sick; tents were also erected on the nearby 
Plains of Abraham to accommodate the sick. A special 
cholera cemetery, the Champs des Morts, had also been 
built and was busily operating by September 15, by which 
time at least 3,851 deaths had been recorded from cholera 
in and around Quebec City, where the mortality rate was 
nine times that of Paris and 16 times that of London.
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Upper Canada (Ontario) also suffered from the epi-
demic between mid-June and August 1832; either refu-
gees from Montreal or some of the 11,000 immigrants 
conveyed cholera with them. Among the worst hit towns 
and cities were Brockville, Kingston, and Johnstown 
(Prescott) on the St. Lawrence River, York (Toronto) on 
Lake Ontario, and London near Lake Erie.

Canada then remained free of cholera for almost two 
years, until July 1834 when infected Irish immigrants 
again carried the disease into Grosse Isle and, without 
detection, passed through the quarantine and landed at 
Quebec city. There the epidemic lasted until October, kill-
ing 2,509 persons during that time. Montreal was also 
struck, listing 913 fatalities from cholera. Trois-Rivières 
also reported cases in 1834. In Upper Canada, York and 
Kingston suffered the most fatalities; the village of Galt 
(now part of the “new” city of Cambridge), southwest of 
York, was nearly depopulated because of the epidemic. 
Some 2,500 of York’s 10,000 inhabitants became infected 
with cholera.

To the east, Nova Scotia and Newfoundland, both of 
which had escaped the disease completely in 1832, were 
not as fortunate in 1834 when the port city of Halifax 
reported many thousands of infected citizens; troops sta-
tioned at Fort Massey were seriously attacked. The chol-
era epidemic lasted about three months in Nova Scotia 
and killed 20 or more victims daily.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Heagerty, Four Centuries of 
Medical History in Canada; Marks and Beatty, Epidemics.

Canadian Cholera Epidemic of 1849 Cholera out-
break that spread mainly in Canada East (Quebec) and 
Canada West (Ontario), the disease having at first entered 
the country through emigrants from abroad or from the 
neighboring United States (see U.S. CHOLERA EPIDEMIC OF 
1849).

About 38,000 immigrants in 1849 passed through the 
Grosse Isle quarantine station on the St. Lawrence River, 
east of the city of Quebec—some 11,000 more than the 
year before. During the summer of 1849, about a fourth 
of the population of Grosse Isle had cholera at one time; 
there were 60 fatalities once within two weeks. In addi-
tion, at the start of the epidemic, immigrants lodged in 
houses in Quebec city died of the disease, and afterward, 
between mid-July and mid-August 1849, the total num-
ber of fatalities in Quebec rose to 1,185 people.

Before the disease entered Montreal, the city’s board 
of health issued directions to the public, advising persons 
how to avoid contracting cholera. (It was not yet known 
that the disease was caused by the bacteria Vibrio comma, 
although the British scientist John Snow published in 
1849 his opinion that contagious matter might come 

from a diseased human intestine and might enter the sys-
tem in contaminated water.) Cholera cases were reported 
in Montreal in early June 1849, and by mid-month, 45 
or more fatalities were being recorded on some days. 
Daily fatalities were a steady 25 by mid-July. The disease 
became so acute in Montreal in August that there were 
an insufficient number of required jurors for that month’s 
court term. At the epidemic’s close in mid-October, thou-
sands of persons had become infected with cholera in 
Montreal, a city of approximately 55,700 inhabitants.

Health authorities in Toronto (formerly called York) in 
Canada West (Ontario) attempted to prevent the disease 
from entering the city, after learning that it had infected 
the city of Kingston on Lake Ontario in late May 1849. 
A month later, Toronto reported its first cases of cholera; 
when the epidemic ended in September, the mortality 
rate stood at about 60 percent in this city of about 30,000 
people.

In 1851, Canada had limited cases of cholera except 
for a serious outbreak in Quebec City, where 282 human 
deaths occurred within a two-month period in the sum-
mer. The disease broke out in 1852 on board the ship 
Advance, sailing from New York to Quebec. A Canadian 
working on the ship while it was in Quebec’s port con-
tracted it and passed it to fellow workers and two sailors 
from the ship. Within two months (September to Novem-
ber), cholera had killed about 150 people in Quebec. 
Another cholera outbreak in 1853 was probably averted 
because of precautionary measures; when a cholera-
infected ship from Liverpool, England, entered Quebec’s 
port in the autumn of 1853, authorities found that 34 
persons had died during the ocean voyage and five oth-
ers were still sick; immediately the sick were sent back to 
Grosse Isle for quarantine.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Heagerty, Four Centuries of 
Medical History in Canada.

Canadian Cholera Epidemic of 1854 Outbreak of 
cholera, a serious intestinal disease spread by polluted 
food and water, that claimed the lives of several thousand 
persons in southern and eastern parts of Canada during 
three months in the summer of 1854.

In mid-June 1854, at the Grosse Isle quarantine sta-
tion on the St. Lawrence River, east of Quebec city, 
authorities unwittingly allowed immigrant passengers 
from a recently docked ship, which had lost 45 passen-
gers to cholera during a transatlantic voyage, to mingle 
with passengers from a non-cholera-infected ship, which 
soon passed inspection and entered Quebec city’s port. 
(Transmission usually occurs through ingestion of water 
contaminated with feces or vomitus of patients.) Nine 
persons from the cholera-free vessel came down with 
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cholera about five days later and spread the infection to 
others in Quebec City, where a reported 724 people died 
from it by August 28. Earlier, some sick immigrants had 
gone to Montreal, where the disease soon erupted on 
June 22 and killed 396 persons in the following week. 
About 1,300 human deaths occurred in Montreal during 
the nine-week-long outbreak there.

In late June 1854, cholera spread also into Canada 
West (Ontario), first being reported in the city of Ham-
ilton (on the west end of Lake Ontario) and two days 
later in Toronto and Kingston (ports also on the lake). In 
Toronto and Kingston, cholera deaths numbered about 25 
a day during most of the following two months. Physi-
cians sometimes ineffectively treated patients with intra-
venous injections of milk and blood serum during the 
epidemic.

To the east, in New Brunswick, infected immigrants 
and others aboard a ship brought the disease into the port 
of St. John in the summer of 1854. It spread rapidly in 
this crowded, unsanitary port city, where many immi-
grants congregated close together in housing along lanes 
and alleyways. Also, St. John’s water supply, obtained 
mostly from wells, became contaminated from poorly 
dumped sewage. About 1,500 inhabitants of St. John and 
its suburb Portland perished during that summer from 
cholera. From St. John, the disease spread inland to New 
Brunswick’s capital, Fredericton, and other towns, such 
as St. Andrew and Woodstock.

The cholera finally subsided throughout southern and 
eastern Canada by mid-September 1854, but it had been 
carried by immigrants to areas in the west, such as the 
rich wheatland of the Red River country of Manitoba, 
where there were relatively few inhabitants. That same 
year, at a medical conference in Ottawa, a committee of 
Canadian doctors drew up a memorandum to educate the 
public about cholera, the bacterial cause of which was 
not identified until about 1883 by the German physician 
Robert Koch.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Heagerty, Four Centuries of 
Medical History of Canada.

Canadian Indian Smallpox Epidemic of 1780–82
Virulent outbreak of smallpox that killed thousands 
of Indians (Chippewa, Sioux, and others) in Canada 
between 1780 and 1782. At the close of the epidemic, it 
is estimated that three-fifths of the Indians living in the 
western and northern Canadian regions had perished 
from this highly contagious viral disease, characterized by 
acute fever and a skin eruption of tiny pimples. The pock-
marked faces of Indian survivors of smallpox were seen 
by white Europeans, who had carried the disease to the 
New World, for many years afterward in North America.

Both the Chippewa or Chippeway (also called Ojibwa) 
and the Sioux (Dakota) Indians contracted smallpox 
through the wearing of infected clothing they confis-
cated in raids on white traders and settlers. The Chip-
pewa dominated the area from eastern Lake Huron to 
the Turtle Mountains in northern North Dakota in 1780, 
when smallpox began ravaging them. The Sioux, who had 
been forced westward by hostile Chippewa, inhabited the 
northern Great Plains and western prairies up into Can-
ada. In 1780, smallpox broke out among Indian groups 
in the middle Missouri River region and spread north and 
west into Canada. Living crowded together in wigwams, 
huts, tepees, and dugouts, with no concept of sanitation 
or quarantine, the Indians were severely infected, having 
little or no immunity to the disease (permanent immu-
nity usually follows recovery from a first attack). Whole 
tribes fled to the open plains to escape the invading pes-
tilence that blinded many and disfigured nearly all those 
who survived.

The variola (smallpox) virus was transmitted from 
the Chippewa to tribes they traded with, spreading to 
the Cree and other Indians in the Canadian forests. The 
Sioux carried it to other tribes of the plains, the Arikara, 
Hidatsa, and Mandan, among others, who infected other 
Indians to the west and to the Rocky Mountains. Villages 
were depopulated as whole Indian families succumbed; 
many men, dehydrated and unable to bear the high fever, 
dove into rivers and lakes to cool themselves; more men 
than women and children perished in some villages. Dogs 
and wolves feeding on the corpses of smallpox victims 
also died of the disease; as a result of a great loss of hair 
due to smallpox, the fur of the wolves became useless to 
traders.

At the peak of the epidemic in 1781, the Chipewyan 
Indians (another tribe) west of Hudson Bay were deci-
mated. Leaving their fields untilled or their crops buried 
beneath the snow, the Indians who survived the outbreak 
remained in such a state of despair and despondency 
afterward that few of them had gained sufficient strength 
to hunt and fish by 1783. The Cree living south of Hud-
son Bay were struck again by smallpox in 1784 and 1838.

Further reading: Heagerty, Four Centuries of Medical 
History in Canada; Simpson, Invisible Armies.

Canadian Indian Smallpox Epidemic of 1837
Outbreak of smallpox that killed thousands of Assiniboin, 
Cree, Blackfoot, Piegan (Pikuni), and other Plains Indians 
inhabiting territories in the interior of Canada around the 
Saskatchewan, Swan, and Red rivers in 1837.

After spending the spring of 1837 hunting and killing 
bison (buffalo) on the plains of Saskatchewan and Mani-
toba, about a thousand Assiniboin and Cree Indians trav-
eled southward to trade their furs at Fort Union, a major 
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trading post of the American Fur Company, located in 
northeastern Montana on the Missouri River, near the 
mouth of the Yellowstone River. The Indians ignored 
warnings to stay away from the fort, where inhabitants 
had become infected with smallpox. After arriving at the 
fort in June 1837, a large number of Indians contracted 
the highly contagious viral disease, which blinded or dis-
figured many of them for life. Many Assiniboin and Cree 
fled from the fort on horses, believing they could run 
away from the deadly contagion, only to spread the small-
pox quickly northward into the northern department of 
the Hudson’s Bay Company, another important fur trading 
company. Only about 150 Indians infected at Fort Union 
survived, and thousands of other Indians in the areas of 
the Saskatchewan, Swan, and Red rivers suffered severely 
when the infectious virus entered their villages.

Later that summer (1837), members of a party of 
more than 5,000 Blackfoot and Piegan Indians contracted 
smallpox while trading at Fort McKenzie in the Upper 
Missouri Valley. Seeking to escape the dreaded infection, 
Canadian bands of these allied tribes fled northward and 
unwittingly infected the Kainah (Blood), Sarsi (Sarcee), 
and Atsina (Gros Ventre) tribes, all united with the Black-
foot to defend their lands. Close contact among the Indi-
ans gathered together in their usual large encampments 
during the summer months helped spread the small-
pox virus. By November 1837, the Indian tribes in the 
Qu’Appelle River valley (southern Saskatchewan) were 
badly infected, as were a number of them living along the 
North Saskatchewan River in the parkland between Carl-
ton House and Edmonton House (two trading posts of 
the Hudson’s Bay Company).

An extensive vaccination campaign by the Hudson’s 
Bay Company arrested the epidemic before the end of the 
year, so the disease did not spread to the nearby Wood 
Cree Indians, who joined the Plains tribes in the parkland 
to hunt bison during the winter. Company fur traders 
estimated that some of the Canadian tribes lost up to 75 
percent of their members during the epidemic. See also 
BLACKFOOT INDIAN SMALLPOX EPIDEMIC OF 1837–38.

Further reading: Heagerty, Four Centuries of Medi-
cal History in Canada; Shortt, ed., Medicine in Canadian 
Society.

Canadian Influenza Epidemic of 1890 See EURO-
PEAN INFLUENZA PANDEMIC OF 1889–90.

Canadian Influenza Epidemic of 1918–19   Serious 
outbreak of influenza that attacked at least a sixth of Can-
ada’s approximately 6 million citizens between July 1918 
and January 1919. During the closing days of World War 
I, the infection spread to military troops on both sides 

(the Allied and Central powers) and to civilians all over 
the world, making its way to Canada on ships (see SPAN-
ISH INFLUENZA PANDEMIC OF 1917–19).

In mid-July 1918, the ship Somali was placed in quar-
antine at Grosse Isle in the St. Lawrence River, east of 
Quebec City, when nine crew members were hospitalized 
there with influenza. A few days later a majority of the 
Somali’s crew of 177 members was hospitalized because 
of flu. Though special precautions were now taken at 
the Grosse Isle quarantine station, the infection entered 
the city of Quebec later that month (July). Because some 
patients exhibited symptoms that resembled acute pneu-
monic plague before they died, Quebec authorities first 
thought that pneumonic plague, not influenza, was begin-
ning to spread through the country.

Farther upriver at Montreal, a military transport ship, 
Nagoya, had managed somehow to dock on July 9, 1918, 
with about 100 of its 160 crew members suffering from 
influenza. Precautions were then taken that kept Mon-
treal free from the infection until September. On Octo-
ber 14, the medical record for that day listed 165 deaths 
out of 378 cases in the city; during the next three days, 
another 6,283 cases and 839 fatalities were reported. 
Montreal’s Board of Health adopted strict measures to 
combat the disease: all public meeting places, including 
schools, theaters, and dancehalls, were ordered closed; 
the clergy were asked to reduce their church functions; 
stores were to be closed by 4 P.M. each day; and emer-
gency hospitals were opened. By November 7, there had 
been a reported 17,252 cases and 3,028 fatalities in Mon-
treal. However, since only the severe cases were reported, 
it was estimated that at least 100,000 city inhabitants had 
contracted influenza. (In the entire province of Quebec, 
530,704 cases were recorded between July and November 
1918.)

To the east along Labrador’s coast, whole villages were 
struck by the disease, with many deaths. There was no 
medical and nursing service in this desolate region; in 
many cases, those who recovered were too weak to bury 
the dead victims, and dogs sometimes fed upon the bod-
ies. New Brunswick’s situation was not nearly as ghastly, 
reporting 1,394 fatalities during the epidemic.

About the same time that the disease hit Quebec, the 
province of Ontario became infected, particularly the cit-
ies of Toronto, Hamilton, St. Catharines, London, and 
Collingwood; a total of 300,000 cases reportedly occurred 
in Ontario. Fewer cases and fatalities appeared in the 
western provinces of Saskatchewan, Alberta, and British 
Columbia. Among the 61,063 Canadian troops stationed 
in the country, 10,506 had contracted influenza by mid-
December 1918; in addition, 45,960 Canadian troops sta-
tioned overseas were infected. After January 1919 Canada 
suffered fewer and fewer outbreaks, and fear of influenza 
subsided.
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Further reading: Heagerty, Four Centuries of Medi-
cal History in Canada; MacPhail, History of the Canadian 
Forces, 1914–19.

Canadian Measles Epidemic of 1846–47 Wide-
spread measles (rubeola) outbreak that killed untold hun-
dreds of Canadians—white and Indian—in the western, 
interior regions of present-day Manitoba, Saskatchewan, 
and Alberta.

Caused by a virus spread by sneezing and coughing, 
and characterized by fever and reddish spots, measles first 
appeared in Manitoba’s Red River district at the Hudson’s 
Bay Company’s Norway House (a fur-trading station) in 
early June 1846. Measles-carrying crew members on the 
company’s riverboats brought the infection to Norway 
House, where other boat brigades and crews soon caught 
it. Healthy crews and fur traders arriving there from 
Manitoba’s York Factory on Hudson Bay were infected, 
along with brigades arriving at Norway House and Cum-
berland House (another local trading station that became 
infected) from areas to the west on the Saskatchewan, 
Swan, and Athabasca rivers. Unwittingly, many sick peo-
ple brought the disease home to their communities in the 
west and northwest (north and central Saskatchewan and 
Alberta), where the infection seemed to accelerate.

In the summer of 1846, Ojibwa (Ojibway) Indians 
contracted measles after trading at Norway House, and 
later that summer Indians dwelling around Fort Alexan-
der in the Red River district were ravaged by the disease. 
By August 10, there was a report that 31 Indians living 
near York Factory had perished from measles. Traders and 
Indians from York Factory apparently carried it inland to 
Île-à-la Crosse in north central Saskatchewan, where the 
Chipewyan Indians were severely struck by measles (and 
influenza) and suffered high fatalities. At that time (Octo-
ber 1846), inhabitants of the English River area in south-
west Ontario were also suffering from the epidemic. By 
December, it had moved north to affect Fort Chipewyan 
at the western end of Lake Athabasca (northeast Alberta), 
where both Chipewyans and whites were victims.

The epidemic, which came to an end in early spring 
1847, did not extend north into the Mackenzie River dis-
trict of the Northwest Territories, probably because the 
Indians’ usual autumn fur trading was completed before 
the arrival of riverboat crews at Fort Simpson, the princi-
pal trading post on the upper Mackenzie, nor did the epi-
demic spread south into the United States. The Hudson’s 
Bay Company was affected because the epidemic inca-
pacitated many able-bodied trappers employed to bring 
boatloads of valuable furs to market from the Canadian 
wilderness.

Further reading: McGrew, Encyclopedia of Medical 
History; Shortt, ed., Medicine in Canadian Society.

Canadian Smallpox Epidemic, Great Worst out-
break of smallpox among the Indians of Canada, kill-
ing thousands of them between 1755 and 1757. Infected 
French settlers in what is now Quebec spread the disease 
to the Indians, who later called 1755 the “Year of the 
Great Smallpox Epidemic.”

The Canadian Indians first contracted smallpox about 
1639 (see HURON INDIAN EPIDEMICS OF 1634–40), and the 
disease remained prevalent in varying degrees afterward. 
Some French and British soldiers arriving at Canadian 
ports in 1755 carried the contagious variola (smallpox) 
virus and infected colonists in Quebec city, Montreal, and 
other settlements as far westward as Niagara, New York. 
By October 1755, the Montagnais Indians in the Montreal 
area had become badly infected through contact with the 
whites, who also infected the Seneca and other tribes in 
present-day northern New York.

After the start of the French and Indian War (1756–
63), waged between the British and French and each side’s 
Indian allies, smallpox spread to Fort William Henry at 
the southern end of Lake George, New York, and to Fort 
Edward, about 20 miles to the south (forts then held by 
the British). In addition, numerous Indians were small-
pox-infected and thus were hindered from waging war 
against the British, and the French were not able to exe-
cute numerous military movements and invasions at this 
time because of the effects of smallpox. Furthermore, in 
order to enlist the aid of the Indians during the war, both 
the British and French came to the assistance of infected 
Indians and provided them with food and medicine and 
helped them bury their dead during the epidemic.

In midsummer of 1757, French general Louis de 
Montcalm led an army of some 6,000 French troops and 
2,000 Indians to Fort William Henry, which was captured 
on August 9. Marching out of the small, unsanitary fort 
with the honors of war, the defeated British were treacher-
ously beset and “butchered” by the Indians, whom Mont-
calm was unable to control. The Indians also plundered 
and looted the fort, and many contracted smallpox and 
died on their way home. Later, some of the Indian survi-
vors testified in councils held at Michillimakinac, Detroit, 
that the British had thrown some kind of lethal medicine 
at them during the siege of the fort.

Scanty records of the smallpox epidemic were kept, 
but in 1757, the disease was reported to be raging in the 
French city of Quebec, which had as many as 20 to 30 
burials of victims daily. Patients with smallpox admitted 
to the city’s hospitals totaled between 2,500 and 3,000; 
about 520 of them perished, many of whom were Aca-
dians (early French settlers in Canada’s eastern regions, 
including Nova Scotia and New Brunswick).

In 1758, General Montcalm sailed to Halifax, Nova 
Scotia, with a number of captured, smallpox-infected Brit-
ish soldiers (who had been taken prisoner at Fort William 
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Henry). During the voyage, the prisoners all recovered, 
but many of the French crew died from smallpox, leaving 
the prisoners to help bring the ship into the port of Hali-
fax. Later, some persons falsely interpreted this incident 
as Montcalm’s attempt to introduce smallpox into Cana-
da’s eastern region to undermine the British there.

Further reading: Heagerty, Four Centuries of Medical 
History in Canada; Hopkins, Princes and Peasants: Small-
pox in History; Shurkin, The Invisible Fire.

Canadian Typhus Epidemic of 1847 Catastrophic 
epidemic of louse-borne typhus fever that claimed the 
lives of more than 14,000 persons, most of them emi-
grants from the British Isles, between May and December 
1847. Britain had instituted forced deportation to get rid 
of “excess” population, and many of the emigrants from 
Ireland were weak and suffering from the Great Potato 
Famine (1845–48) before they left home for Canada.

Thirty vessels with some 12,500 passengers aboard 
arrived at the quarantine station on Grosse Isle on the St. 
Lawrence River, near Quebec city, in mid-May 1847. Dur-
ing the ocean crossing, 777 of the passengers had died 
from epidemic typhus, an acute rickettsial disease carried 
by human body lice, which thrives under dirty, crowded 
conditions. The quality of the food on board the ships 
had been poor; also, an insufficient water supply did not 
allow for washing, while passengers in steerage had been 
extremely crowded in poorly ventilated, unsanitary con-
ditions. Some of the passengers had contracted typhus 
before they embarked from British ports.

At the limited facilities on Grosse Isle, healthy peo-
ple were not separated from those sick with typhus, and 
overcrowded conditions made it impossible to clean or 
disinfect bedding. By June 21, 1847, there were 1,935 
typhus patients at the quarantine station and 260 sick on 
board vessels at Grosse Isle; 199 perished from typhus 
during that week, including two nurses. More ships with 
immigrants continued to arrive; by August 27, more than 
81,000 passengers had arrived at Grosse Isle that year, 
and 2,503 of them had died from typhus in the quaran-
tine sheds and hospital, which had insufficient nurses and 
had to use jail inmates from Quebec city to help care for 
the sick. The quarantine station was closed on October 
28, and the last vessel docked there on November 7. The 
disease also spread to Canadians living on Grosse Isle and 
killed doctors, nurses, clergy, police officers, stewards, 
cooks, and others; by December more than 5,400 human 
fatalities had occurred from the epidemic at Grosse Isle.

Earlier that year (1847), louse-borne typhus was car-
ried by some infected immigrants to Montreal, where a 
triple row of wooden boats was joined together between 
Wind-Mill Point and Victoria Pier to hospitalize thou-
sands of the sick. By December, more than 3,500 out of 

some 11,000 typhus cases admitted to Montreal Emi-
grant Hospital had proven fatal. Many boards of health 
were formed in Montreal, Ottawa, Toronto, Kingston, and 
other cities during the seven-month epidemic. In Toronto 
and Kingston hospitals, there were 8,202 cases admitted 
and 1,965 fatalities; Quebec city’s immigrant hospital had 
about 2,500 cases and 1,840 deaths.

Irish, Scottish, and English immigrants also arrived at 
the port of St. John, New Brunswick, in May 1847, and 
those infected with typhus were placed in adequate facili-
ties on Patridge Island off St. John. During June, some 
5,800 immigrants arrived there on 35 ships, and nearly 
200 of them died in quarantine that month. By Decem-
ber 1847, almost 2,000 of the 14,000 immigrants making 
the trip to New Brunswick had perished from epidemic 
typhus; 800 persons died on the ship voyage to St. John, 
600 died in the quarantine hospital, and 595 in the city 
poor hospital.

After the 1847 epidemic, Canada’s House of Assem-
bly adopted and sent a formal appeal to Britain’s Queen 
Victoria, protesting this kind of immigration. As a result, 
Canada was reimbursed for its expenditures and steps 
were taken to prevent a recurrence of the epidemic 
catastrophe.

Further reading: Heagerty, Four Centuries of Medical 
History in Canada; Horsfall, and Rivers, eds., Viral and 
Rickettsial Infections of Man.

Cape Colony and Cape Town Smallpox Epidemic 
of 1713 First outbreak of smallpox to ravage the 
Dutch-held Cape Colony and Cape Town in South Africa. 
By means of soiled clothing belonging to sailors and pas-
sengers who had recovered from smallpox on a voyage 
from eastern India, the disease was introduced to the 
region when their vessel moored in Cape Town’s harbor, 
Table Bay, in early 1713; lack of quarantine regulations 
allowed their clothing to be sent to the slave quarters of 
the Dutch East India Company to be washed.

The first victims of the disease were the washer-
women, who soon spread it among the rest of the slaves. 
It was deadly to the native Africans, who had never built 
up an immunity of any kind to this highly contagious 
viral disease. Between May and July 1713, Cape Town’s 
streets were almost deserted, for nearly every family, black 
and white, fell victim to the disfiguring “pox.” European 
settlers often did without firewood because their slaves 
were far too ill with high fevers and skin sores to cut 
down trees. Exactly how many perished from the dis-
ease is not known, but the natives suffered much more 
severely than the Europeans. Entire native Hottentot vil-
lages were wiped out; among the natives who worked as 
slaves for the Dutch East India Company, about a fifth 
died. Records kept by the Europeans in 1715 revealed 
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that their population had decreased by 14 percent since 
1712.

Further reading: Burrows, A History of Medicine in 
South Africa; Gelfand and Laidler, South Africa: Its Medical 
History, 1652–1898.

Cape Colony and Cape Town Smallpox Epidemic 
of 1755 Outbreak of smallpox in the Dutch-ruled 
Cape Colony and Cape Town that killed more than 2,000 
people in 10 months and nearly destroyed the native Hot-
tentot tribes. The epidemic resulted in the establishment 
of segregated hospital accommodations for blacks and 
whites in this part of South Africa.

Smallpox-infected Europeans carried the disease to 
the Dutch colony from eastern India in May 1755, and 
quickly there was alarm; in July, 580 slaves and 498 
Europeans fell victim to the scourge. Fearing that the 
sick would be concealed, the Cape authorities ordered 
all townspeople, under threat of severe punishment, to 
report all cases of smallpox. The dead were speedily bur-
ied in their contaminated clothing within 24 hours of 
death. A foul stench reportedly filled the air when the 
depth of burial was reduced; corpses were buried above 
corpses not yet decomposed, after existing burial grounds 
had filled to capacity.

Some physicians believed the disease was being spread 
by African slaves who lived in European households; this 
led to separate emergency hospitals for whites and Afri-
cans. But segregation did not curb the epidemic, which by 
October 31, 1755, had claimed nearly 500 European lives 
and more than that number of slaves. Most who survived 
were either disfigured or blinded. The disease also spread 
outside the colony to the north, into the Great Namaqua-
land (southern Namibia), where it claimed countless 
more native lives, especially Hottentots (Little Namaqua-
land was to the south, in the Cape area). According to 
native reports, most of the people who lived on the land 
located between the Kei and Bashee rivers perished in the 
1755 smallpox epidemic, which they called “gall fever.”

Smallpox finally disappeared from the Cape Colony 
in March 1756, and on April 7, prayers and fasting were 
observed on a day of thanksgiving for deliverance from 
the pestilence.

Further reading: Burrows, A History of Medicine in 
South Africa; Gelfand and Laidler, South Africa: Its Medical 
History, 1652–1898.

Cape Colony and Cape Town Smallpox Epidemic 
of 1882–85   Smallpox outburst that reportedly struck 
at least 2,300 persons, killing 649 Bantus and 51 Euro-
peans, disfiguring nearly all and blinding many of those 
who survived. Afterward a law was enacted that made 

vaccination and notification of infectious disease manda-
tory in the Cape Colony and its capital, Cape Town.

During earlier outbreaks of smallpox in the colony, the 
natives had suffered worse symptoms and a greater num-
ber of fatalities than the white Europeans did. The disease 
had almost annihilated the Hottentot people by the close 
of the 18th century; it continued to visit the Cape region 
every seventh or 10th year. In 1840, a fourth of the popu-
lation of Cape Town (which the British had taken from 
the Dutch in 1806) was stricken with the “pox,” which 
apparently had been brought there by some infected 
Malay people.

With the outbreak of the epidemic in the British-
ruled Cape Colony in May 1882, the sanitary inspector 
of Kimberley (home of the rich diamond mines) became 
fearful that the infection would spread among the mine 
workers; he enlisted Dr. Hans Sauer to initiate medical 
examinations at the Modder River, where a quarantine 
depot was set up (about 30 miles from Kimberley). Each 
person arriving there from the south was examined for 
smallpox, and vaccinations were given to those needing 
them; those who refused were placed in quarantine for 
six weeks. Because this procedure and the vaccinations 
were illegal at the time, Dr. Sauer was accused in court of 
assault. While carrying on his work at the Modder River, 
he spotted 14 smallpox cases and continued until no fur-
ther cases were reported from Cape Town.

Similar controls had not been established over persons 
entering the Cape Colony from the north, and a group of 
sick Africans from what is now Mozambique nearly suc-
ceeded in entering Kimberley. Some concerned whites 
detained them at Felstead’s Farm, where a team of physi-
cians shortly examined them (on orders from Kimberley’s 
civil commissioner) and stated they were not sick with 
smallpox. To confirm this, the Cape Colony government 
recalled Dr. Sauer, who diagnosed the cases as definitely 
being smallpox. The physicians had falsified their reports 
for the mining authorities, who were afraid their Bantu 
workers would flee if news of the disease got out. Fur-
thermore, many people did not want the mines closed for 
economic reasons, and thus they failed to report smallpox 
cases in the community. The epidemic escalated through-
out 1884 and lasted late into 1885.

The Cape medical profession’s reputation was tar-
nished, and Dr. Sauer became involved in questionable 
court proceedings and legal actions concerning libel, 
assault, and homicide. Nonetheless, his pressure on the 
government (his so-called smallpox war) brought about 
passage of the Public Health Act of 1883, making vacci-
nation and notification of all infectious diseases compul-
sory in the Cape area.

Further reading: Burrows, A History of Medicine in 
South Africa; Gelfand and Laidler, South Africa: Its Medical 
History, 1652–1898.
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Caribbean Dengue Epidemic of 1826–28 See U.S. 
AND CARIBBEAN DENGUE EPIDEMIC OF 1826–28.

Caribbean Dengue Epidemics of 1963–64 and 
1968–69 Outbreaks of dengue, also known as break-
bone fever; more than 50,000 persons were reported 
infected during two separate periods. There were rela-
tively few fatalities, and most victims fully recovered.

Caused by a mosquito-borne virus, dengue was 
endemic in the islands of the West Indies by the 20th 
century (see U.S. AND CARIBBEAN DENGUE EPIDEMIC OF

1826–28). In 1963, a serious epidemic of dengue erupted 
in parts of the Greater Antilles (Cuba, Hispaniola, Puerto 
Rico, and Jamaica); the disease was particularly explo-
sive that year in Puerto Rico, where 25,737 persons were 
infected (compared to 1,578 cases in Jamaica and 350 
cases in the Dominican Republic). The following year 
dengue spread to the coastal Caribbean region of Ven-
ezuela, infecting 18,306 people there, and to the Lesser 
Antilles (Trinidad, the Leeward and Windward Islands, 
Barbados, and other islands), striking more than a thou-
sand inhabitants. Both the 1963 and 1964 epidemics were 
caused by serotype dengue 3 (one of the four serotypes 
of the dengue virus), which had been isolated from the 
Aëdes aegypti mosquito (the sole-known vector or carrier 
in the Americas) in the Philippines in 1956. The climatic 
and seasonal conditions required for the spread of dengue 
are favorable in the Caribbean, particularly for the breed-
ing of the mosquito vector (also the common carrier of 
yellow fever). The dengue virus is transmitted not person 
to person but via the bite of a diseased mosquito.

During the epidemics, all ages and races and both 
sexes in the Caribbean area were affected by dengue. 
Those who escaped infection were immune as a result of 
previous infection; those stricken were attacked within a 
short time (three to 12 days) after the crucial mosquito 
bite. Their symptoms included severe frontal headaches 
and excruciating pains in their joints (hence “breakbone 
fever”), as well as a rash, chills, nausea, and prostration.

Dengue remained active in Venezuela in 1965, with 
4,040 reported cases, and in the Dominican Republic, 
with 527 cases. However, the morbidity (disease inci-
dence) declined greatly in Puerto Rico (93 cases) and 
Jamaica (36 cases) that year. The smaller islands of the 
Lesser Antilles recorded a total of only eight infections 
in 1965. The disease seemed to leave the West Indies 
during the next two years and move into western Vene-
zuela, a region not touched by the 1964 outbreak; Ven-
ezuela reported 9,080 infections in 1966–67 and a total 
of 35,726 infections by 1969. In 1968, Jamaica again 
reported a dengue epidemic that lasted to 1969 (a total 
of 912 cases). There were also 301 cases of dengue in the 
Lesser Antilles at this epidemic time. Puerto Rico, which 

had only three cases between 1966 and 1968, was acutely 
infected in 1969, with 16,665 reported cases; the serotype 
dengue 2 (isolated in New Guinea in 1945) was mainly 
responsible for this 1969 epidemic.

The West Indies continued to be infected by dengue 
in the following decade; another, far more critical form 
of the disease, known as dengue hemorrhagic fever, was 
then observed in the region and has been a problem 
since.

Further reading: Howe, ed., A World Geography of 
Diseases; Marks and Beatty, Epidemics; McGrew, Encyclo-
pedia of Medical History.

Caribbean HIV/AIDS Epidemic   During the 1980s 
and throughout the 1990s, the Caribbean basin was 
second only to sub-Saharan Africa in the incidence of 
human immunodeficiency virus (HIV); in 2000, acquired 
immunodeficiency syndrome (AIDS), the final stage of 
HIV infection, was the leading cause of death in both 
men and women in the Caribbean. Although surveil-
lance data, especially from rural areas and on high-risk 
groups, remain incomplete, public-health officials con-
cluded that during the early years of the 21st century the 
region retained its status as the second hardest hit in the 
world. In 2005, the prevalence rate—the percentage of 
the population infected with HIV—exceeded 1 percent 
in at least seven Caribbean countries: Haiti (the highest, 
at 3.8 percent, the Bahamas, Trinidad and Tobago, Guy-
ana, Suriname, Jamaica, and the Dominican Republic 
(1.1 percent). In the latter country and in Haiti, however, 
the high overall rates do not tell the entire story: Signifi-
cant declines in infection among pregnant women can 
be attributed in part to changes in sexual behavior. Such 
prevention successes are especially welcome in a largely 
poor region that can ill afford the loss of the young, eco-
nomically productive adults who represent the majority 
of those with HIV/AIDS.

The epidemic began earlier in the Caribbean than else-
where (in the late 1970s) and became especially severe 
in Haiti, which has struggled for decades with conflict, 
political corruption, and poverty. Haitian immigrants to 
the United States developed AIDS during the early 1980s, 
when the disease, not yet fully understood, was other-
wise appearing in significant numbers only in men who 
have sex with men and in injection-drug users; the U.S. 
government therefore labeled Haitians a high-risk group. 
That announcement dealt a harsh economic blow to the 
poorest country in the Western Hemisphere: Tourists 
shunned Haiti, and trade with the United States fell dras-
tically. Despite its internal troubles, including the lack of 
a national health-care system, Haiti has made some strides 
against HIV/AIDS. It acted early to protect its blood sup-
ply from viral contamination, and it has promoted sexual 
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abstinence, fidelity, and condom use to guard against HIV 
transmission (which occurs in the Caribbean primarily 
through unprotected heterosexual contact). Because of 
prevention measures, community health programs, and 
(perhaps) a large number of deaths from AIDS (for exam-
ple, 16,000 in 2005), the prevalence rate among pregnant 
Haitian women dropped by half in the decade from 1993 
to 2003–04; an even greater decline—from 9.4 percent to 
3.7 percent—was noted in urban areas.

Cuba has achieved more dramatic results in its fight 
against HIV/AIDS, but only through controversial meth-
ods. In the early 1990s, all Cubans considered old enough 
to have sex were required to undergo HIV testing; those 
found to be positive were quarantined in sanatoriums. 
Although HIV-infected Cubans were allowed to leave 
them in 1993, many chose to stay and receive full salary 
while having access to a higher standard of living than 
most other Cubans have. The facilities continue to exist 
as outpatient treatment centers, offering support groups, 
legal aid, specialized health care, and other services. 
Because of the country’s emphasis on public health, all 
HIV-infected pregnant women now get free antiretroviral 
drugs (generic versions of which are made in Cuba), and 
transmission of the virus from mother to child has virtu-
ally ceased. But before such drugs were developed, many 
pregnant Cuban women who tested positive for HIV were 
strongly encouraged—perhaps even forced—by the gov-
ernment to have abortions. These extreme measures have 
made Cuba, with an adult prevalence rate of only 0.1 per-
cent, an anomaly in the Caribbean—though some out-
side experts warn that a growing sex industry may lead to 
more HIV cases.

Countries without an authoritarian government 
like Cuba’s will have to rely to a greater extent on sim-
ply encouraging their citizens to avoid HIV. Awareness 
efforts can work: only 3 to 4 percent of sex workers in 
Santo Domingo, the capital of the Dominican Republic—
where condom use has been promoted—are infected with 
HIV, and the prevalence rate among pregnant Dominican 
women began to drop in the mid-1990s. But the social 
and economic factors that facilitate HIV transmission in 
the Caribbean are hard to change. Because homosexuality 
is rarely tolerated, gay men often try to hide their sexual 
preference by also having sex with women. The denial 
of homosexual behavior—and the resulting scarcity of 
safer-sex programs that address it—may contribute to an 
increasing incidence of HIV in men who have sex with 
men; in the early years of the 21st century, an estimated 
12 percent of all new HIV cases were found in that group. 
Extramarital heterosexual affairs, on the other hand, are 
condoned, and the region’s poverty induces men and 
women to sell sex, sometimes to the many tourists to 
the area; sex between older men and teenage girls, who 
receive gifts and money in exchange, is common. Because 

of such relationships, young women aged 15 to 19 in 
Trinidad and Tobago are six times more likely than young 
men in the same age group to be infected. The future of 
HIV-positive young people is bleak: With the exception 
of Cuba, the Bahamas, and Barbados, only a minority of 
people with advanced HIV infection receive the antiret-
roviral drugs that can keep them alive for a number of 
years. Claiming more than 27,000 lives in 2006, AIDS 
kills more 15-to-44-year-olds in the Caribbean than does 
any other single cause. See also HIV/AIDS PANDEMIC; 
LATIN AMERICAN HIV/AIDS EPIDEMIC.

Further reading: Pembrey, Graham, “HIV and AIDS 
in Latin America and the Caribbean,” AVERT Available 
online. URL: http://www.avert.org/aidslatinamerica.htm. 
Accessed April 3, 2007.

Cartagena Yellow Fever Epidemic of 1741   See 
GUAYAQUIL YELLOW FEVER EPIDEMICS OF 1740, 1743, AND

1842.

Carthaginian Plague of 396 B.C. Infectious dis-
ease, of unknown type, that afflicted the Carthaginian 
army in 396 B.C. as it besieged Syracuse, a Greek city in 
Sicily. Taking advantage of the many deaths among his 
opponents, the Syracusan leader Dionysius carried out a 
surprise attack that destroyed the Carthaginian land and 
naval forces.

The symptoms listed by the Greek historian Diodorus 
of Sicily—inflammation and mucus in the throat; burn-
ing, pain, and fatigue throughout the body; diarrhea; pus-
tules on the skin; and delirium—reminded Hans Zinsser 
(U.S. epidemiologist) of the plague described by Thucy-
dides (see PLAGUE OF ATHENS, GREAT). Both epidemics, 
Zinsser thought, were caused by a severe type of small-
pox that led to death on the fifth or sixth day. However, 
most other scholars believe smallpox did not appear in 
the classical world until several centuries later.

Although Diodorus says the epidemic was sent by the 
gods to punish the Carthaginians for looting temples, he 
notes other factors that helped the disease spread rapidly. 
Not only was the weather unusually hot and dry, but the 
Carthaginians were also crowded together in a marshy 
area that was cold at sunrise and stifling hot at midday.

The struggle for control of Sicily had brought the Car-
thaginians to this inhospitable place. After bringing many 
Greek cities in the east of Sicily under his dominion, 
Dionysius had set his sights on the western part of the 
island, long under Carthaginian sway. The Carthaginians 
hoped to stop this by attacking him at Syracuse. Diony-
sius’s victory, however, pushed them back to their original 
territory and may have prevented them from dominating 
events in the eastern Mediterranean for decades to come.
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Further reading: Bury and Meiggs, A History of Greece;
Diodorus Siculus, The Library of History; Zinsser, Rats, 
Lice and History.

Cava Typhus Epidemic of 1083 One of the earli-
est observed and recorded outbreaks of typhus fever, 
occurring in the famous Benedictine monastery or abbey 
of Trinità della Cava (or La Cava) above the village of 
Corpo di Cava, near Salerno in southern Italy. According 
to old Italian accounts, “a severe fever with peticuli and 
parotid swellings” struck many Benedictine monks living 
in the monastery in August and September 1083. Medi-
cal authorities and historians were compelled to assume 
that the monastery (founded in 1025 by Saint Alferius) 
had suffered a grave typhus infection (characterized by 
high fever with eruption of red spots and acute head-
ache and transmitted especially by body lice). The disease 
was probably not new to Italy, for evidently in 1083 the 
commune of Brescia in northern Italy recorded a similar 
outbreak.

Further reading: Hirsch, Handbook on Geographical 
and Historical Pathology; Zinsser, Rats, Lice and History.

Cayuse Indian Measles Epidemic of 1847 Virulent 
outbreak of measles (whose medical name is rubeola) that 
killed hundreds of Cayuse Indians in 1847. The Cayuse 
tribe living in the Blue Mountains region (northeast Ore-
gon and southeast Washington) blamed the white mis-
sionaries for introducing the highly contagious disease.

Before 1847, the Cayuse had never encountered mea-
sles, which caused a mottled rash to develop over their 
entire bodies. They had not developed a resistance to this 
Old World pathogenic virus, which was spread by cough-
ing and sneezing. The disease had devastating effects on 
the Cayuse, whose own therapeutic practices of sweat 
baths and plunges into cold rivers and lakes (to ease the 
high fever and burning itching) only increased the mor-
tality rate among the Indians.

The Cayuse were usually without support services, 
and when all members of the tribe were sick at the same 
time, there was no one to obtain sufficient food (protein) 
or to provide them with drinking water to strengthen 
their resistance and prevent dehydration. Dr. Marcus 
Whitman, who ran the mission at Waiilatpu, near pres-
ent-day Walla Walla, Washington, tried to provide these 
services and to treat the sick Cayuse during the epidemic; 
he protected them against exposure, provided them 
with warm drinks, and in some cases tried to heal the 
Indians with purging and bleeding. None of Whitman’s 
remedies helped the ailing Cayuse, who thought he had 
instead worsened their condition. The Indians retaliated 
by attacking and killing Whitman, his wife, and 12 oth-

ers at the mission on November 29, 1847; the Cayuse 
also seized and held 53 women and children until ran-
somed. This led to the bloody Cayuse War (1848–55), 
which ended with the white settlers, aided by U.S. troops, 
defeating the Indians and placing them on a reservation 
with the Umatilla Indians.

Further reading: Dobyns, Their Number Becomes 
Thinned: Native American Dynamics in Eastern North 
America; Simpson, Invisible Armies.

Central Asian Cholera Epidemic of 1870–72 Severe 
epidemic of cholera that erupted in some central Asian 
provinces during 1870–72, an offshoot of the ASIATIC CHOL-
ERA PANDEMIC OF 1865–75. This serious intestinal disease 
(spread by polluted food and water) may have been intro-
duced either via Persia (see PERSIAN CHOLERA EPIDEMICS OF

1866–70) or directly from India through Afghanistan or 
along both routes. During July and August 1869, the city of 
Nijni Novgorod (Gorki, Russia) hosted a large fair attended 
by over 200,000 merchants from Persia (Iran) and Central 
Asia, among other places. This may have played a major 
role in widespread dissemination of the disease.

Balkh was invaded by cholera in 1871; another prov-
ince, Turkmenistan, was infected in mid-April 1872, and 
Bukhara (Bokhara) in mid-June 1872. In July, it struck 
the area of Kokand, northeast of Bukhara, and the city of 
Samarkand, where the natives and some Russian troops 
were infected. Meanwhile, on June 30, cholera erupted 
in the town of Tashkent; during the next four days, 400 
cases and 273 deaths were reported. It traveled to nearby 
provinces and then along the Jaxartes (Syr Darya) River 
to the Aral Sea, infecting all the Russian fortresses en 
route. Tashkent (population 40,000) recorded 3,267 cases 
of cholera and 2,261 deaths during the course of the epi-
demic, which ended there on August 26, 1872. In mid-
August, cholera intensified in the city of Bukhara; during 
the first week of September, between 1,000 and 2,000 
people reportedly died each day. That epidemic subsided 
by mid-October.

Further reading: Macnamara, A History of Asiatic 
Cholera; Pollitzer, Cholera.

Ceylonese Dysentery Epidemic of 1942 See SRI

LANKAN (CEYLONESE) DYSENTERY EPIDEMIC OF 1942.

Ceylonese Malaria Epidemic of 1934–35   See SRI

LANKAN (CEYLONESE) MALARIA EPIDEMIC OF 1934–5.

Ceylonese Malaria Epidemic of 1968–69   See SRI

LANKAN (CEYLONESE) MALARIA EPIDEMIC OF 1968–69.
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Chadian Cholera Epidemic of 1971 Serious out-
break of cholera in the north central African country of 
Chad, killing 2,337 out of 8,225 persons infected during 
five months in 1971.

The outbreak in Chad began in May 1971, follow-
ing cholera’s advance from West Africa eastward across 
Nigeria in 1970 (see WEST AFRICAN CHOLERA EPIDEMICS OF

1970–71). This bacterial disease, which is spread by con-
taminated food or water, traveled from Kano in northern 
Nigeria to Maiduguri (another town) in northeast Nige-
ria before entering the Lake Chad area, which became 
the center of cholera’s diffusion into the country. In early 
May 1971, Chad’s capital city, Fort Lamy (N’Djamena), 
reported cholera cases, but because of good sanitation 
and disease control measures, Fort Lamy suffered only 22 
cases and five human deaths during a two-week epidemic 
there. However, the large surrounding region or district, 
Chari-Baguirmi, which became infected about June 1, 
suffered 6,203 infections of cholera, 1,939 of which were 
fatal, during an outbreak that lasted until mid-October 
1971. The Lake Chad area recorded 897 cases and 281 
human deaths during an outbreak there until August.

Survivors of the epidemic in Chari-Baguirmi unwit-
tingly carried the disease with them when they fled to 
other regions in Chad. The region of Mayo-Kebbi to the 
south endured a 23-week-long epidemic that killed 92 
out of 717 who were infected. The region of Quaddai in 
east Chad was briefly struck in late June but with very 
few deaths. Kanem, a region northeast of Lake Chad, had 
a two-week epidemic in July, with 48 cases and 16 fatali-
ties, and Tandjile, a region south of Chari-Baguirmi, had 
an eight-week-long outbreak that killed only one person 
out of 27 infected.

Most of the cases in Chad occurred among the poor, 
who lived in crowded, unsanitary conditions; there was 
also excessive morbidity and mortality in the rural areas, 
where people were not protected by cholera vaccina-
tion. The 1971 epidemic lasted during the rainy season 
(May to October), when most people remained at home 
to farm. Also, because of poor transportation networks 
in central Chad, cholera did not spread into the relatively 
unpopulated regions, nor did it enter the northern region 
of Borkou-Ennedi-Tibesti.

In 1972, only the region of Chari-Baguirmi reported 
any cholera: a minor outbreak of five cases and one death. 
Chad remained cholera-free in 1973 and reported a few 
cases the following year and no outbreaks the year after.

Further reading: Barua and Burrows, eds., Cholera;
Stock, African Environment Special Report 3: Cholera in 
Africa.

Chadian Meningitis Epidemic of 1937–39   Devas-
tating epidemic in Chad (then part of French Equatorial 

Africa) that killed more than 6,500 persons out of at least 
10,000 cases of cerebrospinal meningitis (CSM) from 
1937 to 1939.

The disease CSM, caused by a bacterium infecting 
the human respiratory passages, flourishes in the dry 
African area between the Sahara and the equatorial for-
ests, in countries like Chad, Nigeria (northern region), 
and Upper Volta. Several minor, local outbreaks of CSM 
occurred in western Chad from 1932 to 1935, when the 
disease began to spread (enhanced by outbreaks in Sudan, 
to the east).

During the dry months in the first half of 1937, the 
disease entered Chad in the south near Fort Archambault 
(Sarh) on the Chari River and entered in the west near 
Moundou. The capital Fort Lamy (N’Djamena), Koumra, 
Léré, Mao (near Lake Chad), and other towns were 
quickly affected. In the south, the districts of Mayo-Kebbi 
and Chari-Baguirmi were seriously infected; also, the 
southern district of Logone was badly ravaged by CSM 
between January 15 and April 30, 1937, when 960 people 
perished among 1,108 infected.

The Chadian cold nights during the dry season 
prompted most of the inhabitants to sleep indoors in 
their poorly ventilated and frequently overcrowded mud 
houses; this ensured contagion of people mainly through 
sneezes and coughing (transmission by aerial droplets or 
mucus). Symptoms of CSM include fever, severe headache, 
and stiff neck; children often suffered convulsions. People 
then died after serious symptoms of vomiting, bleeding, 
and collapse. By the end of 1937, at least 1,287 persons 
had perished out of over 2,000 infected with CSM.

The mortality rate was even greater the following year, 
when the disease marched throughout the entire country, 
striking children and young adults the hardest in most 
places. In 1938, the native Sara people of southern Chad 
suffered acutely; over one-third of the total number of 
deaths, 1,660, occurred in the Sara region; in the town of 
Doba alone, there were 1,008 human deaths recorded in 
the first half of 1938. With total deaths of 3,064 among 
about 4,500 cases, the mortality rate was almost 70 per-
cent; at the time it was the worst epidemic on record in 
Chad. According to the then inspector general of Health 
and Medical Services for French Equatorial Africa (a 
Colonel Ledentu), the fatalities would have numbered at 
least 5,000 persons if all the unreported cases had been 
counted that year.

The next year (1939) saw 2,250 cases of CSM, with 
1,646 deaths. Many of the Chadian victims who recov-
ered from the disease were left deaf or mentally incom-
petent. Outbreaks of CSM continued to occur annually in 
Chad from 1940 to 1977; except for severe occurrences 
in 1950 and 1951, the disease declined considerably dur-
ing that period. Antibiotics and sulfanamides effectively 
reduced the mortality rate in the 1940s.
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Further reading: Hartwig and Patterson, eds., Disease 
in African History; Waddy, “African Epidemic Cerebro-
Spinal Meningitis.”

Chadian Sleeping Sickness Epidemic of 1912–40
Outbreak of African sleeping sickness (trypanosomiasis), 
lasting almost 30 years, wiping out a third of the Sara 
people living along the river banks in what is now Chad 
(then part of French Equatorial Africa).

The disease had been endemic in parts of West Africa 
for centuries before entering Chad. It had been reported 
in upper Niger in the 1300s, along the Guinea coast in 
1721, and in Sierra Leone in 1803 and 1840. Transmit-
ted by the bite of an infective Glossina (the tsetse fly), the 
disease advanced into the Congo River basin from 1885 
to 1896, resulting in more than 500,000 human deaths 
there. It also broke out then on the Nile River in north-
ern Uganda, where some 200,000 deaths were reported 
in recurring epidemics, and moved into southern Sudan 
between 1890 and 1906.

Chad first recorded sleeping sickness in 1901 along 
the old caravan routes, where shortly so many persons 
died from it that survivors in the villages were too few to 
bury their dead. More than 55 percent of the native popu-
lations of Fort-Lamy (N’Djamena), Moissala, Gorée, and 

Moundou perished during the first decade of the 20th 
century.

Before the French colonized Equatorial Africa, the eth-
nic Sara people of southern Chad lived in separate, inde-
pendent villages with little or no contact with the outside 
world. The Sara kept their trading activity limited to their 
local district, where along the riverbanks the tsetse fly 
became infested and carried the infectious parasitic agent 
Trypanosoma gambiense. The sleeping sickness in Chad 
was the Gambian form, which differed from the Rhode-
sian form (more common to East Africa); humans are the 
important reservoir of the former, and wild animals are 
the chief reservoir of the latter form.

Health conditions were very poor in Chad and French 
Equatorial Africa, and sleeping sickness, if it is untreated, 
is almost invariably fatal, although patients may remain 
relatively well for months to years. The Sara people often 
fled from their infected villages, thus spreading the disease 
widely along the rivers of the Chari basin within a few 
years. When bitten by a diseased fly, victims had rashes, 
malaise, lassitude, headaches, and low-grade fevers at 
first. Continuing off and on for two years, the disease pro-
gressed to hallucinations and behavioral and personality 
changes; with drowsiness during the day and insomnia at 
night, victims’ level of consciousness progressively dete-
riorated until they lapsed into stupors and then death.

Some drugs became available to treat the Gambian 
form of sleeping sickness; from 1916 to 1918, Doctors 
Albert Schweitzer and Eugene Janot began fighting the 
disease in French Equatorial Africa with the use of the 
drug atoxyl; afterward they treated patients with trypars-
amide. Many patients were cured, though overdoses of 
the drugs caused permanent blindness in some cases.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Hallett, Africa since 1875;
Hartwig and Patterson, Disease in African History.

Chadian Smallpox Epidemics of 1922–32   Serious 
outbreaks of smallpox claiming at least 8,000 lives among 
more than 40,000 infected in Chad in central Africa. 
According to the Sara people who inhabited the area, 
smallpox was endemic prior to French occupation in the 
late 17th century. French colonial health records in the 
first part of the 1900s, although incomplete, indicate that 
the disease at times was as deadly as cerebrospinal men-
ingitis and sleeping sickness.

French records of 1922 reported a severe outbreak 
of smallpox in Moissala in southern Chad, but how 
many were infected or the number of fatalities was not 
recorded. Some schoolchildren (six of them died) of the 
Sara people contracted the disease in February and March 
1924, supposedly following contact with an infected army 
wife stationed in Fort-Lamy (N’Djamena), Chad’s capital. 

Sleeping sickness, an endemic disease in equatorial Africa, is 
caused by a blood parasite conveyed by two kinds of tsetse fly, 
Glossina palpalis and Glossina morsitans (pictured here). A fly 
sucks blood from an infected person and, after a time of parasitic 
development, transmits the disease to humans and a similar disease 
(nagama) to cattle, horses, goats, and other animals.
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In 1925, the region experienced a devastating smallpox 
epidemic when the disease erupted in the Sara people’s 
villages in Moyen-Chari, where about 6,000 among the 
30,000 smallpox patients died. This rate of mortality rep-
resented about 20 percent of those infected and about 3.3 
percent of the territory’s population (about 180,000 peo-
ple). In 1929, the subdivision of Pala was hit by another 
smallpox epidemic, but how many were affected is not 
known. The smallpox virus caused many to be blinded 
and disfigured, and it had a serious side effect on preg-
nant Chadian women, frequently inducing abortions.

Another local smallpox epidemic occurred in 1932 
in the subdivision of N’Gaur, northeast of Fort-Lamy. 
However, since some measures were taken to prevent 
the spread of the disease, only eight people perished out 
of the 52 who contracted it. Those preventive measures 
included closing the marketplaces at Mallum and Kalu-
dia, isolating those infected, vaccinating 6,107 persons, 
and preventing travelers from neighboring Nigeria and 
Cameroon from entering Chad. It was thought that all 
outbreaks of smallpox in Chad had been transmitted from 
Nigeria and Cameroon, where the disease was endemic 
during this period. Nomads constantly crossed the bor-
ders, making it easy for infection to enter Chad. Small-
pox requires only a breath to blow its variola virus from 
one human mouth to another, making it easy to transmit 
the infection. Also, overland caravans on the trans-Saha-
ran trade route, mainly traveling from Cameroon, helped 
spread the disease into central and northern Chad dur-
ing this time. It is uncertain if smallpox was spread from 
Chad to other African lands.

Further reading: Hartwig and Patterson, Diseases in 
African History; Shurkin, The Invisible Fire.

Charles V’s Army Epidemic at Metz   Outbreak of 
typhus fever and dysentery that struck Charles V’s army 
as it besieged the French city of Metz in November and 
December of 1552. With the siege, Holy Roman Emperor 
Charles V made his last major attempt to conquer his 
longtime enemies, the French. But when disease over-
ran his camp and forced him to discontinue the siege, he 
retired in defeat and soon turned over all imperial affairs 
to his brother, Ferdinand I.

Since the 1520s, Charles V had had two rivals for con-
trol of the imperial lands, which included Spain, much 
of Germany, the Low Countries, and territories in Italy 
and central Europe. In their struggle for independence 
from the empire, many German princes had espoused 
the new Lutheranism, which Charles as a Catholic had 
sworn to defeat. The French—under King Francis I and 
then under Henry II—battled Charles in Italy and pushed 
eastward from northern France. Their conquest of Lor-
raine, the region in which Metz was located, threatened 

to cut the emperor off from his holdings in the Nether-
lands and Luxembourg. In the early 1550s, Charles’s ene-
mies all seemed to be closing in on him; Henry made an 
alliance with some of the German princes. By besieging 
Metz, Charles hoped not only to wrest the city away from 
the French, but also to take the offensive against both his 
foes.

The siege, however, was ill-timed and poorly planned. 
The duke of Guise, ruler of Metz, had supplemented the 
city’s natural defenses by building extensive fortifications, 
sending away all noncombatants, razing structures out-
side the walls that might shelter the attackers, and laying 
in food, weapons, and other supplies. Against the advice 
of his sister Queen Mary of Hungary, who had learned of 
the duke’s preparations, Charles decided not to wait until 
spring brought more favorable weather.

The siege began in October 1552, a month before the 
emperor himself joined the army in the field. Bitter cold, 
damp, and lack of adequate provisions soon took their 
toll, creating conditions ripe for epidemic disease among 
the imperial troops. Of the 75,000 or so soldiers and mer-
cenaries whom Charles had assembled from his Spanish, 
Italian, and German subjects, more than 10,000 were 
said to have died in a month. Those from the south, not 
used to such cold weather, were more susceptible. By the 
beginning of January, Charles reluctantly admitted defeat 
and raised the siege. But the epidemic was not yet over; 
after attacking some of the defenders of Metz, it spread 
throughout the surrounding countryside, becoming espe-
cially virulent in the summer of 1553.

Further reading: Armstrong, The Emperor Charles V; 
Brandi, The Emperor Charles V; Prinzing, Epidemics Result-
ing from Wars; Zinsser, Rats, Lice and History.

Charles VIII’s Army Syphilis Epidemic at Naples
See FRENCH ARMY SYPHILIS EPIDEMIC OF 1494–95.

Charleston Yellow Fever Epidemic of 1699 First 
positively identified yellow fever epidemic that rav-
aged the city of Charleston, South Carolina. The out-
break began in late August 1699 and killed between 160 
and 180 city dwellers and another 10 or 11 people who 
resided in the country. According to a private correspon-
dent, 125 English, 37 French, 16 Indians, and one black 
died of yellow fever in Charleston (first called Charles 
Towne) during the late summer and early fall of 1699. 
Since accurate population statistics of Charleston are 
unavailable for this time period, it is impossible to deter-
mine the exact percentage of fatalities; however, estimates 
range from 3 to 7 percent.

The disease struck many government officials, includ-
ing the chief justice, the receiver-general, the provost 
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marshal, and nearly half of the assembly. The deaths of 
these town leaders caused much distress among the 
remaining officials and the townspeople; thus, confu-
sion ensued. Government and business activity came to a 
near standstill until November, when the epidemic finally 
ended. This attack was the first of many subsequent epi-
demics that would plague Charleston during the 18th 
century.

Before yellow fever was identified as such in 1699, 
it was known as “Barbados Fever” or “black vomit.” In 
Charleston in 1699, physicians recognized the symp-
toms, which were yellow-tinted skin accompanied by 
severe vomiting, usually black, resulting from internal 
hemorrhages, but they did not understand the causes 
of yellow fever. Doctors did understand that the disease 
occurred from July to November, with the most serious 
outbreaks during August and September; however, they 
believed inaccurately that yellow fever was a contagious 
disease.

Two hundred years later, scientists finally uncovered 
the origin of the disease. They found that the Stegomyia 
fasciata (Aëdes aegypti) mosquito carries yellow fever and 
infects humans with the disease. This explained why the 
disease was not contagious and why it occurred only dur-
ing the summer months, as the cold winter weather killed 
the mosquitoes that carried the disease. Thus, activity in 
Charleston returned to normal in November 1699 when 
cold weather killed the mosquitoes—but only after many 
people had died.

Further reading: Duffy, Epidemics in Colonial America;
Fraser, Charleston! Charleston!; Ramsay, Ramsay’s History 
of South Carolina.

Charleston Yellow Fever Epidemic of 1706   Pes-
tilence of yellow fever that swept through Charleston, 
South Carolina, in 1706. This followed the CHARLESTON 
YELLOW FEVER EPIDEMIC OF 1699, which had caused mass 
chaos in the city. The French and Spanish armies sta-
tioned in St. Augustine, Florida, heard that the yellow 
fever was ravaging Charleston, and they saw the epidemic 
as an opportune time to attack Charleston. During the 
early 1700s, France, England, and Spain were constantly 
quarreling in both Europe and the American colonies.

The French and Spanish sent five vessels to Charles-
ton, and on August 28, 1706, they asked English colonial 
governor Nathaniel Johnson to surrender. He refused and 
sent the Charleston militiamen after the invading troops. 
Johnson had stationed the militiamen a half-mile out-
side the city; thus they were not infected with the yellow 
fever. The French and Spanish had grossly underesti-
mated the fortifications surrounding Charleston, as well 
as the strength of the army and the desire of the militia-
men to defend their city. In all, the French and Spanish 

killed only one person from Charleston, while the yellow 
fever killed nearly 5 percent of the city’s then population 
of about 1,300 people.

Like the earlier yellow fever epidemic of 1699, the 
Charleston pestilence of 1706 killed many prominent 
townspeople. The fever raged during August and through 
September and October, but when the winter cold killed 
the mosquitoes that carried the disease, Charleston again 
was free of yellow fever. (Charleston was founded and 
first called Charles Towne by English colonists in honor 
of King Charles II.)

Further reading: Duffy, Epidemics in Colonial America;
Fraser, Charleston! Charleston!; Ramsay, Ramsay’s History 
of South Carolina.

Charleston Yellow Fever Epidemics of 1728 
and 1732   Two epidemics of yellow fever that swept 
through Charleston, South Carolina, and brought the city 
to a standstill on both occasions. The epidemic of 1728 
was the first appearance of yellow fever in 10 years. This 
pestilence was described as a “Bilious Plague” because it 
was so widespread and also because it was so mysteri-
ous. Doctors in the early 18th century did not know how 
to treat the disease; consequently, the mortality rate was 
extremely high. In the early 1700s, physicians also did 
not know that mosquitoes carried and transmitted the 
yellow fever. One local physician asserted that the yellow 
fever came from the West Indies; he was correct in realiz-
ing that the disease was imported, but he did not under-
stand how the disease arrived in the United States. It was 
not until much later that scientists recognized that the 
Stegomyia fasciata (Aëdes aegypti) mosquitoes that carried 
yellow fever must have survived on trade and slave ships 
and then disembarked in the port city.

In 1732, yellow fever returned to Charleston; it began 
in May and lasted until October. The epidemic reached 
its height in July when eight to 12 whites were bur-
ied daily. The city prohibited the tolling of funeral bells 
because there were so many funerals each day. Many of 
the wealthier residents fled to plantations in the country-
side, hoping to escape the disease. The English colonial 
governor, Nathaniel Johnson, refused to abandon the city; 
however, his obstinacy caused him to lose his wife, a son, 
and three servants.

The yellow fever epidemic of 1732 killed 130 whites 
and many black slaves in Charleston. The yellow fever 
halted nearly all private and public business during the 
summer and fall of 1732. Business, however, was very 
profitable in Charleston during this era, and prosper-
ity soon returned once the cold winter weather killed 
the mosquitoes that carried the yellow fever. See also 
CHARLESTON YELLOW FEVER EPIDEMIC OF 1699, CHARLESTON

YELLOW FEVER EPIDEMIC OF 1706.
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Further reading: Duffy, Epidemics in Colonial America;
Fraser, Charleston! Charleston!; Ramsay, Ramsay’s History 
of South Carolina.

Charleston Yellow Fever Epidemics of 1792–99
Yellow fever epidemics that affected the city of Charles-
ton, South Carolina, in the summer of 1792 and each 
summer from 1794 to 1799. In 1799, the fever killed 239 
of Charleston’s approximately 20,000 inhabitants. Yellow 
fever had plagued Charleston several times during the 
late 17th and 18th century, affecting mostly foreigners 
and children. The first attack occurred in 1699 and sub-
sequent epidemics of primary importance took place in 
1728, 1732, 1739, 1745, and 1748. The outbreak in 1792, 
however, was the first one to reach epidemic proportions 
since 1748.

When these epidemics occurred in Charleston, physi-
cians did not understand what caused yellow fever. They 
did recognize the symptoms, which were yellow-tinted skin 
accompanied by severe vomiting, usually black, resulting 
from internal hemorrhages. Before yellow fever was identi-
fied as such in 1699, it was known as “Barbados Fever” or 
“black vomit.” Physicians also understood that the disease 
occurred from July to November, with the most serious out-
breaks during August and September. Doctors in Charleston 
believed inaccurately that yellow fever was a contagious dis-
ease; consequently, the local government imposed quaran-
tine laws and established the first board of health in 1796. 
A few cases of yellow fever were reported in the country-
side, but the disease never spread there. Toward the end of 
the 18th century, doctors began to realize that the disease 
was not contagious, as those in close contact with the yel-
low fever patients had not contracted the disease.

In the late 19th century, scientists finally uncovered 
the origin of the disease. They found that the Stegomyia 
fasciata (later renamed Aëdes aegypti) mosquito carries 
yellow fever and infects humans with the disease. This 
explained why the disease was not contagious and why 
it occurred only during the summer months, as the cold 
winter weather killed the mosquitoes that carried the dis-
ease. Many recent historians and scientists believe that 
these mosquitoes survived the voyages of slave or trade 
ships from Africa or South America. Thus, the mosquito 
link also explained why the disease was mostly contained 
in Charleston, as the mosquitoes’ inability to fly long 
distances limited the spread of the disease. The fact that 
the port cities of Charleston, Philadelphia, and New York 
City faced the most severe and numerous epidemics helps 
support the theory that ships transported the mosquitoes 
to the United States.

Further reading: Duffy, Epidemics in Colonial America;
Fraser, Charleston! Charleston!; Marks and Beatty, Epidem-
ics; Ramsay, Ramsay’s History of South Carolina.

Chilean Meningitis Epidemic of 1941–43 See SAN-
TIAGO MENINGITIS EPIDEMIC OF 1941–43.

Chinese Cholera Epidemic of 1820–22 Part of the 
massive ASIATIC CHOLERA PANDEMIC OF 1817–23, reaching 
China in 1820, apparently via the sea route from Bangkok 
(see THAI CHOLERA EPIDEMIC OF 1820).

Some scholars say that the disease actually invaded 
China in 1817, taking the overland route from its birth-
place in India (see INDIAN CHOLERA EPIDEMIC OF 1817–18). 
At any rate, it was an unfamiliar disease when it struck 
Canton in 1820. By all accounts it was a severe epidemic 
that ravaged many Chinese provinces. A contemporary 
chronicler identified vomiting, diarrhea, and painful ten-
dons as the main symptoms of this new disease.

Later in 1820, cholera invaded two more ports—Wen-
zhou (Wenchow) and Ningbo (Ningpo)—before entering 
the Yangtze River valley. By 1822, cholera had covered 
northern China and moved into Beijing (Peking). From 
Beijing, it is believed to have made its way across the 
Great Wall of China and then followed the caravan routes 
to Kyakhta (Kiachta) inside the Russian border. Parts of 
central and northern China reported outbreaks until 1824.

Subsequent cholera epidemics, which were frequent 
until 1932, traveled across China following basically 
the same route—starting in the south and moving north 
along the coast and by the inland route, and spreading to 
the heart of China along the Yangtze River. See also INDO-
NESIAN CHOLERA EPIDEMIC OF 1821; JAPANESE CHOLERA EPI-
DEMIC OF 1822.

Further reading: Macnamara, A History of Asiatic 
Cholera; Pollitzer, Cholera.

Chinese Cholera Epidemic of 1932   Severe epidemic 
of cholera that affected many of China’s provinces in 1932.

The epidemic began rather suddenly in March 1932 at 
Canton. From there it spread in April to Shanghai (where 
the mortality rate was the highest at 7.4 percent) and in May 
to the port of Shantou (Swatow) and inland to Hangzhou 
(Hankow) and Nanjing (Nanking). It moved north in June 
1932 and invaded the Manchurian ports of Newchwang 
(Yinkou), Andong (Antung), and Dairen (Ta-lien) (see MAN-
CHURIAN CHOLERA EPIDEMIC OF 1919). Massive flooding in 
Manchuria in August 1932 added to the miseries of the peo-
ple already ravaged by cholera. Northwestern China, includ-
ing the provinces of Hunan, Shaanxi (Shensi), and Suiyuan, 
was attacked in July. Officially, over 100,000 cases and nearly 
32,000 human deaths were reported during 1932.

The epidemic subsided in 1933 but not before the 
infection had been transported by boat to Japan, where it 
caused only minor outbreaks. Cholera once again flared 
up in epidemic form during 1937–39, 1942, and 1945–46.
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Further reading: Huard and Wong, Chinese Medicine;
Pollitzer, Cholera.

Chinese Cholera Epidemics of 1937–42 Cholera 
epidemics that invaded various parts of China during 
1937–42.

The first outbreak began in May 1937 in eastern 
Guangdong (Kwangtung) province and spread west to 
Guangxi (Kwangsi) province by August; over 28,000 
cases apparently occurred in Guangdong and only 600 
in Guangxi. In December 1937, cholera appeared in the 
Yuan River basin and, by June 1938, had invaded the Tzu 
(Tse), Hsiang (Xianiang), and Yangtze River valleys. The 
Sino-Japanese War of 1937–45, extending into World War 
II, helped spread the epidemic into China’s interior; nine 
provinces reported a total of 50,043 cases of cholera dur-
ing 1938. Even Manchuria was affected. Hunan province 
marked the northernmost limit of the epidemic, record-
ing 4,500 cases and 2,000 human deaths in 1938.

China had another major outbreak of cholera in 
1939. According to one account, it began in June in the 
hilly rural areas of Nanbu Xian (Nangpu Hsien) district 
and spread to the adjoining districts in the west and 
northwest. The cities of Chongqing (Chungking) and 
Chengdu (Chengtu) were important disseminating cen-
ters of infection. Others believe it originated in Hunan 
province (1,087 deaths) and spread from there to Gui-
zhou (Kweichow) and 15 other provinces. The epidemic 
extended south and west across the provinces of Yunnan, 
Sichuan (Szechwan; 41,000 deaths), and Xikang (Sikang) 
and north across Shaanxi (Shensi; 10,000 deaths) and 
Gansu (Kansu) provinces. Kunming, Yunnan’s capital, 
recorded 3,486 cases and a mortality rate of 74 percent. 
Central China was severely affected. During this visita-
tion, cholera also penetrated southwestern China.

Minor outbreaks of cholera continued in 1940. How-
ever, they were restricted to the areas of southern Jiangsu 
(Kiangsu), Zhejiang (Chekiang), Fujian (Fukien), Guang-
dong, Hunan, and northern Sichuan.

In 1941, cholera again invaded China, and this time 
the port cities, including Macao (1,475 cases), Hong 
Kong, Canton (Guangzhou), and Shanghai, suffered the 
most. Incidence was relatively low inland; only Hunan, 
Fujian, and Guangdong reported outbreaks.

During World War II (1939–45) and following the 
Japanese occupation of Burma, the Malay states, and 
Hong Kong, cholera marched across southern China 
along different military routes. It arrived in Guangdong 
along the Xi (Hsi) River and crossed over the Burmese 
border to infect Yunnan and Guangxi provinces. Between 
January and September 1942, 11,951 cases were reported 
from 19 Chinese provinces. Cholera continued to rage 
intermittently through October and November.

Further reading: Pollitzer, Cholera; Simmons et al., 
Global Epidemiology.

Chinese Cholera Epidemic of 1945–46 Most wide-
spread of the cholera epidemics that struck China in the 
20th century (see CHINESE CHOLERA EPIDEMIC OF 1932, 
CHINESE CHOLERA EPIDEMICS OF 1937–42).

Early in 1945, cholera was prevalent in Guangxi 
(Kwangsi), Guizhou (Kweichow), and Yunnan but in a mild 
form. The first major outbreak of this epidemic originated 
in Sichuan (Szechwan) province in May 1945—along the 
Yangtze River just upstream of Chongqing (Chonqking). 
The following month Chongqing and the surrounding area 
were infected. The epidemic then coursed along the Yang-
tze to Ichang, where it smoldered through the winter. The 
infection in Sichuan had meanwhile subsided by the end of 
the year. In September 1945, cholera broke out in Guang-
dong (Kwangtung), which was again infected in May 1946.

In February 1946, a serious outbreak of cholera threat-
ened Japanese soldiers held in a prison camp at Hangzhou 
(Hankow), China. These soldiers were later transported 
downstream to Nanjing (Nanking) and Shanghai, which 
led to the introduction of cholera in these ports. In July 
1946, the epidemic began to spread rather rapidly across 
the country. Within a few months, by October 1946, chol-
era had invaded much of China, reaching Inner Mongolia 
and central Manchuria to the north, Limzhou (Limchow) 
to the south, and beyond Chonqking to the west. This 
rapid transmission of the disease was facilitated by the 
dispersal of troops and the repatriation of prisoners fol-
lowing the end of World War II.

It was the worst cholera epidemic (see MANCHURIAN

CHOLERA EPIDEMIC OF 1919) to hit the people of Man-
churia, and the death toll was very high. It began in late 
June 1946 when the infection reached Liaoning in south 
Manchuria. From here it spread rapidly along the railway 
routes.

The epidemic in 1946 has been traced either to the 
Sichuan or to the Guangdong cholera outbreaks of 1945. 
Those outbreaks resulting from the Sichuan source had a 
fairly low to moderate case fatality rate (10 percent) while 
the Guangdong outbreaks recorded high case fatality rates 
(25–30 percent).

Further reading: Pollitzer, Cholera.

Chinese Dengue Epidemics of 1978–80   Con-
sidered the first recorded epidemics of dengue in China 
since World War II, when Japanese troops had introduced 
the disease into the coastal areas (see JAPANESE DENGUE

EPIDEMICS OF 1942–45).
The first, a large epidemic, was caused by dengue 

type 4 in the Foshan district of Guangdong (Kwangtung) 
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province in southern China in 1978. A total of 22,122 
cases, some of them hemorrhagic, and 14 human deaths 
were reported during the outbreak. The next year, dengue 
cases were found to be caused by dengue type 1 virus. 
Both these outbreaks were confined to some coastal dis-
tricts near Hong Kong. The Aëdes albopictus mosquito 
was the vector or carrier in both cases.

In 1980, epidemics caused by dengue type 3 were 
reported from a wider area in southern China. The coastal 
sections of Guangdong and Guangxi (Kwangsi) provinces 
and Hainan Island were affected. This time, the Aëdes 
aegypti mosquito was isolated as the main vector. A hem-
orrhagic tendency was observed in some cases.

These epidemics were part of a series of dengue epi-
demics that occurred in many countries of Southeast Asia 
and the Western Pacific during the 1970s and 1980s.

Further reading: Mackenzie, ed., Viral Diseases in 
South-East Asia and the Western Pacific; World Health 
Organization, Dengue Haemorrhagic Fever.

Chinese Hepatitis Epidemic of 1986–88 See XINJI-
ANG (SINKIANG) HEPATITIS EPIDEMIC OF 1986–88.

Chinese HIV/AIDS Epidemic Although the rate 
of people infected with human immunodeficiency virus 
(HIV) in China was only 0.1 percent at the end of 2005, 
the country—with a population of 1.3 billion—is poised 
to become a global hub of the disease, in part because 
the government did not act decisively against it during 
the first 15 years after it arose. Arriving in China—as in 
many countries in Southeast Asia—primarily through 
the trade and use of injection drugs, HIV has also been 
spread through commercial and casual sex and, especially 
in certain provinces, through unsafe blood-collection pro-
cedures. Regardless of the exact means of transmission, a 
major contributor to HIV disease in China is poverty—
and alleviating that assumed low priority during the 
1990s and early years of the 21st century, as China strove 
to become an international economic force.

When the first cases of acquired immunodeficiency 
syndrome (AIDS), the final stage of HIV infection, were 
diagnosed in Beijing in 1985, the government labeled it 
a disease of foreigners—either citizens of other countries 
or Chinese nationals who had lived abroad. A few years 
later, however, HIV cases suddenly appeared among 
injection-drug users (IDUs) in Yunnan province in the 
southwest, a major transit area for heroin and opium 
produced in the Golden Triangle of Thailand, Laos, and 
Myanmar (Burma). By 1998, injection-drug use was 
responsible for 60 to 70 percent of HIV infections in 
China, but cases were also being reported in all 31 of the 
country’s provinces. The spread into the general popula-

tion continued: In 2005, according to the government, 
of the approximately 650,000 HIV-positive Chinese, 
only 44 percent were IDUs, as more people got the virus 
through sexual contact; a year before, women accounted 
for 39 percent of cases of HIV infection, compared to 25 
percent in 2002.

As in other Southeast Asian HIV/AIDS outbreaks, 
many IDUs in China also buy and sell sex—using it as 
currency in a country with much poverty and unemploy-
ment. Many rural women, for example, try to make a liv-
ing by moving to cities and becoming sex workers. They 
are among the estimated 120 million Chinese who seek 
jobs and more money in urban areas, some of them as 
long-distance truck drivers; away from family and friends 
for long periods of time, many migrant workers form 
casual, and multiple, sexual relationships. Even Chinese 
who stayed behind in the countryside were not immune 
from HIV. In 1988, after it had become clear that the virus 
could be spread through blood, the government stopped 
allowing blood and blood products to be imported. Eager 
to exploit a new market, Chinese companies set up col-
lection centers in rural areas, where poor farmers were 
only too happy to supply blood for cash. Often operating 
without regulation, these centers reused needles, failed 
to sterilize equipment, and pooled blood from several 
donors. As a result of these practices, which the govern-
ment did not abolish until the mid-1990s, untold num-
bers of Chinese were infected—according to one estimate, 
more than 1 million people in Henan province alone.

It was only in 2001 that AIDS was declared a national 
crisis, and the SARS epidemic two years later forced the 
government to be more prompt in acknowledging, and 
more aggressive in fighting, incidences of infectious dis-
ease. International organizations have been permitted to 
distribute clean needles and antiretroviral medications to 
IDUs in Yunnan, for example, and prevention efforts have 
been aimed at truck drivers, whose travels throughout 
the country give them ample opportunity both to con-
tract HIV and to spread it. But most public-health experts 
outside China believe that the country’s response needs 
to be intensified. There is some concern that official sta-
tistics on HIV infection, which are lower than previous 
estimates, may reflect, not better epidemiological surveil-
lance (as the government claims), but rather an attempt 
to minimize the problem. Discrimination against HIV-
positive people abounds, including among health-care 
workers, many of whom know little about proper treat-
ment of HIV/AIDS. They are not alone in their ignorance 
about the disease: A survey in January 2003 showed that 
over three-quarters of Chinese did not know that con-
doms could block transmission of HIV. Unless more is 
done to educate Chinese about stopping the virus and to 
treat those who are already infected, the United Nations 
warns, the number of HIV cases could reach 10 million 
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by 2010. See also HIV/AIDS PANDEMIC; INDIAN HIV/AIDS 
EPIDEMIC; THAI HIV/AIDS EPIDEMIC.

Further reading: Joint United Nations Programme 
on HIV/AIDS, 2006 Report on the Global AIDS Epidemic.
Available online. URL: http://www.unaids.org/en/HIV_
data/2006GlobalReport/default.asp. Accessed April 3, 
2007. Kanabus, Annabel, with Rob Noble, “HIV and AIDS 
in China,” AVERT. Available online. URL: http://www.
avert.org/aidschina.htm. Accessed April 3, 2007.

Chinese Influenza Epidemic of 1918 Widespread 
influenza epidemic—offshoot of the SPANISH INFLUENZA

PANDEMIC OF 1917–19—that spread across China in 1918.
The epidemic was preceded by the spread of influenza 

in March and April 1918, affecting many Chinese cities, 
including Beijing (Peking), Shanghai, and Tientsin, but 
this is not considered part of the pandemic that was then 
invading many countries worldwide.

According to scientist-author Edwin O. Jordan, 
the epidemic invaded Shanghai late in May 1918 and 
spread very rapidly along sea and river routes to infect 
many other Chinese ports. Canton’s first case report-
edly occurred on June 4; Hong Kong reported a sudden 
increase in the number of influenza patients (269 cases) 
hospitalized during that month. When the year ended, 
influenza had claimed 405 lives and pneumonia another 
2,251 in Hong Kong alone—a dramatic increase over the 
previous year’s figures. Influenza also raged at Chefoo 
(Yen-tai) during the first two weeks of June.

According to a report on July 27, 1918, nearly 50 per-
cent of the population of the city of Chonqing (Chung-
king) was infected by the flu virus, which became more 
virulent as it spread. In September, influenza struck the 
river port of Hangzhou (Hankow) and, the following 
month, it again invaded Canton, Chefoo, Hong Kong, 
Changsha (Hunan province), and Shanghai. Both natives 
and foreigners suffered during the epidemic. Most of the 
deaths, particularly in the rural areas, were the result of 
pulmonary complications following the actual flu attack. 
Nine hundred deaths were reported from the port of 
Weihai (population 147,177), where influenza broke out 
in October–November 1918.

Overall, China suffered a milder attack than did India 
(see INDIAN INFLUENZA EPIDEMIC OF 1918–19). Influenza 
struck China again during the winter of 1919–20 and, 
more severely, in February 1924.

Further reading: Jordan, Epidemic Influenza; Reports 
on Public Health and Medical Subjects.

Chinese Plague of 1894   See HONG KONG PLAGUE OF 
1894.

Chinese Plague of 1917–18 Outbreak of pneumonic 
plague in northern China during 1917–18.

The epidemic, which was traced to a wild rodent 
source in Ordos (part of Inner Mongolia), invaded the Chi-
nese provinces of Shansi and Chahar during the winter of 
1917–18. The disease also made brief inroads into the prov-
inces of Chihli, Shandong (Shantung), Anhui (Anwhei), 
and Jiangsu (Kiangsu). Since the outbreak was focused 
primarily in a sparsely populated area, it infected a rela-
tively smaller number of people (see MANCHURIAN PLAGUE

OF 1910–11; MANCHURIAN AND MONGOLIAN PLAGUES OF

1928–30). An estimated 16,000 people were struck by the 
disease during the epidemic, which lasted seven months. 
Prompt medical attention, particularly crucial during an 
outbreak of pneumonic plague, apparently helped control 
the spread of the infection. Scattered cases of plague were 
also reported from Hong Kong and Amoy in 1917–18.

Pneumonic plague occurs when pneumonia strikes a 
person suffering from bubonic plague. If left untreated, 
the patient is almost certain to die within the next day or 
two. In this form of plague, the infection is transmitted 
from person to person through droplets in the air. Pneu-
monic plague is thus ignited and fostered by the concur-
rent presence of bubonic plague in the community.

Following the epidemic, the Chinese government 
established a Central Epidemic Prevention Bureau at 
Beijing (Peking) in 1919. It also instituted measures 
aimed at preventing epidemics from entering the country. 
For instance, infectious diseases were to be reported to 
the police. Also, three quarantine hospitals were built at 
the port city of Hangchow.

Further reading: Pollitzer, Plague; Wong and Lien-teh, 
History of Chinese Medicine.

Chinese Plague of 1931–32   Severe epidemic of 
plague that invaded the neighboring Chinese provinces 
of Shanxi (Shansi) and Shaanxi (Shensi) during 1931–32 
(see CHINESE PLAGUE OF 1917–18; MANCHURIAN AND MON-
GOLIAN PLAGUES OF 1928–30).

Outbreaks of pneumonic and bubonic plague were a 
recurrent theme in both these provinces (largely because 
of their proximity to Inner Mongolia’s diseased Ordos dis-
trict) throughout the 1920s; some were severe and wide-
spread, others highly localized. The epidemic of 1931–32, 
caused by an epizootic among domestic rats (Rattus 
norvegicus, the local species) was an intense one, by all 
accounts. It was a mixed outbreak that infected many 
previously unaffected districts and claimed an estimated 
20,000 victims in the two provinces. More than 1,000 
victims each were reported from the districts of Lin-hsien 
and Hsing-hsien in Shanxi and from Han-shan, Micheh, 
and Suiteh in Shaanxi province. The Shanxi outbreak was 
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primarily bubonic, whereas the Shaanxi outbreak began 
as bubonic and, in the fall, changed to pneumonic in two 
districts. Thanks to preventive measures launched by the 
health authorities, the epidemic did not spread beyond 
these two provinces.

In the fall of 1932, plague reappeared, but this time 
only four districts—Micheh, Anting, Xiaxian (Hsia-
hsien), and Suiyuan—were infected. Several small and 
scattered outbreaks occurred in this area through the 
1940s, but overall there had been a marked improvement 
in the plague situation since the epidemic of 1931–32.

Further reading: Lien-teh et al., Plague: A Manual for 
Medical and Public Health Workers; Pollitzer, Plague.

Cholera Pandemics   See ASIATIC CHOLERA PANDEMICS 
(various dates).

Colombian Smallpox Epidemic of 1776 Severe 
smallpox (variola) epidemic striking the town of Socorro in 
north-central, present-day Colombia, causing many human 
deaths and havoc and helping precipitate the subsequent, 
fearful Comuneros’ Uprising of 1781. The uprising, which 
was suppressed, was led by comuneros (citizens for demo-
cratic reforms), including Spaniards and Indians, and was 
against oppressive Spanish-colonial government taxation.

By 1776, smallpox was endemic in Colombia (part 
of New Granada, including Venezuela and Ecuador), 
occurring in periodic cycles with each new generation of 
non-immune people. When it struck Socorro in 1776, it 
struck one of the country’s wealthiest settlements. About 
6,000 persons out of a population of 33,170 perished; the 
majority of fatalities were from the lower classes, many of 
them infants. Poor parents sometimes had to leave dead 
infants at the door of a church in order to get a free burial 
during the epidemic.

At the time, the town of Socorro had also suffered sev-
eral bad harvests, and thus the health and prosperity that 
Socorro had enjoyed was undercut. On March 16, 1781, 
comuneros rebelled against a proposed sales tax. On March 
30, they rebelled angrily against the tobacco monopoly of 
the colonial government; tobacco was for many farmers 
their only cash crop. On April 30, mixed-blood Spaniards 
and Indians demonstrated against both the sales tax and 
the profitable tobacco monopoly. The common people 
had failed to profit economically as landowners had but 
were not against the king; thus their slogan was “Long 
live the King; death to bad government.” The Spanish 
government introduced the smallpox vaccination later in 
the 1780s, and the disease abated.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Phelan, The People and the King.

Congolese Ebola Outbreaks of 2003 and 2005
Three separate outbreaks of Ebola in the Republic of 
Congo, two in 2003 and one in 2005, all centered mainly 
around the Cuvette Ouest region. The first outbreak, 
the largest of the three, reportedly began in Decem-
ber 2002 when unusually high mortality was observed 
among chimpanzees and gorillas in the Mbomo district of 
Cuvette Ouest. Lab tests confirmed the presence of Ebola. 
By February 12, 2003, 61 suspected cases in humans were 
reported from the Mbomo and Kelle districts. A week 
later, as the number of cases continued to rise, the epi-
demic disease was officially declared as Ebola.

Teams of experts from the Congolese Ministry of 
Health, the Centre International de Recherches Médicales 
de Franceville (CIRMF), and the World Health Organiza-
tion (WHO) arrived in the region to investigate and assist 
with the outbreak. They worked with the National Coor-
dination Committee established in Brazzaville under the 
auspices of the Director Génerale de la Santé to manage 
the outbreak. Volunteers from the national Red Cross 
society and social mobilization staff fanned out into the 
local communities to inform and educate them about 
the disease and its method of transmission. Health-care 
workers were trained in identifying and caring for Ebola 
patients using protective equipment supplied by WHO 
and in tracing and monitoring contacts. Isolation units 
were established in Kelle and Mbomo hospitals, and the 
government sent food aid to those districts. Mobile teams 
traveled weekly to each village on the Entsiami-Kelle 
road to check on possible new cases and contacts. In the 
capital of Brazzaville, doctors and nurses were trained in 
clinical management of Ebola cases.

By May 6, 2003, when the epidemic ended, 143 Ebola 
cases, including 128 deaths, had been reported. Later that 
year, in November 2003, another outbreak unexpect-
edly began in Mbomo, with 12 suspected cases, includ-
ing nine deaths, reported by November 7. This time, the 
teams focused their health education meetings on women 
(thought to be more influential on checking the disease), 
especially those from the Mbomo, Olloba, and Mbandza 
villages. Forty-seven cases and 28 deaths were reported 
during this outbreak, which ended late in December 
2003.

Another smaller Ebola outbreak occurred between 
April and June 2005 in the Mbomo and Etoumbi areas, 
where out of the 12 reported cases, 10 were fatal. Both 
areas were quarantined. Again, the health teams (includ-
ing 100 Congolese Red Cross volunteers) worked hard 
to improve awareness of the disease and to institute 
infection control methods. On July 8, WHO announced 
that the epidemic had ended. See also GABONESE EBOLA

OUTBREAKS OF 1996; GABONESE EBOLA EPIDEMIC OF

2001–02.
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Further reading: Rouquet, Pierre, et al., “Wild Ani-
mal Mortality Monitoring and Human Ebola Out-
breaks, Gabon and the Republic of Congo, 2001–2003,” 
Emerging Infectious Diseases 11, no. 2 (February 2005). 
Available online. URL: http://www.cdc.gov/ncidod/EID/
vol11no02/04-0533.htm. Accessed April 3, 2007.

Congolese Sleeping Sickness Epidemic of 1895–
1906 Devastating epidemic of African sleeping sick-
ness (African trypanosomiasis) that killed about 500,000 
persons in the Congo Free State (Democratic Republic of 
the Congo) in south-central Africa from 1895 to 1906.

Before 1895, this parasitic disease had long been 
endemic in the Congo River area as far upriver as Stan-
ley Pool (Malebo Pool), a lakelike expansion of the river 
between the present-day Republic of the Congo and the 
Democratic Republic of the Congo (formerly Zaire). Dis-
ease-carrying tsetse flies infested the rivers of the Congo 
region and attacked the people moving along these water-
ways. Earlier, in 1857, British explorer Doctor David Liv-
ingstone had asserted that the bite of the tsetse fly was 
responsible for transmitting sleeping sickness to some 
animals, but he was certain that human beings were 
immune to the bite. Furthermore, Livingstone’s “discov-
erer,” Henry Morton Stanley, who was economic devel-
opment chief for Belgium’s King Leopold II from 1878 to 
1884, unwittingly contributed to the spread of the disease 
in the Congo’s central and eastern regions, when he estab-
lished trading stations; riverboats carried disease-infected 
persons as well as flies into the developing population 
centers.

By 1896, the disease (then commonly known as 
“Negro lethargy”) had claimed about 5,000 human lives 
in and around Lukolela on the Congo River. The mortal-
ity figures (one of the few times they were obtained) were 
gained through the efforts of Roger David Casement, Brit-
ish consular agent in the Congo Free State (1901–04), 
who found only 352 survivors of the disease in Lukolela 
in 1903. In a letter to the governor-general of the Congo 
state in 1904, Casement reported appalling, unsanitary 
conditions at Lukolela, where the sick were left medically 
untreated. (Casement gained fame for exposing the brutal 
exploitation of native labor by white traders of rubber in 
the Congo.)

After being bitten by diseased tsetse flies, Congo-
lese natives complained of low-grade fever, chills, severe 
headaches, lesions, rashes, and insomnia; sometimes 
behavioral and personality changes occurred, with hallu-
cinations and delusions. Without medical help, increased 
wasting and somnolence occurred until inevitable death. 
At this time, drug treatment was largely experimental and 
inadequate; therefore, the main effort of the Congo gov-
ernment was directed toward locating infected people and 

then isolating them in special hospitals (lazarets or laza-
rettos). In three main towns near Stanley Pool, located 
within a few miles of each other, thousands of natives 
of the Teke (Bateke) tribe fatally contracted the sleep-
ing sickness; patients who tried to flee the area helped to 
spread the infection. By 1903 Leopoldville (Kinshasa), 
the capital, on Stanley Pool, was reportedly left with less 
than 100 natives.

In 1903, King Leopold II attempted to fight the epi-
demic in his African colony by inviting a team from Brit-
ain’s Liverpool School of Tropical Medicine to his Congo 
colony to study the disease. That same year in Uganda (a 
British protectorate), the Gambian form of sleeping sick-
ness was isolated, and the tsetse fly was identified as the 

Dr. David Livingstone (1813–73) was sent in 1840 as a medical 
missionary to South Africa. He moved northward, traveling among 
the African natives and exploring and discovering (as the first 
European) the Zambezi River and Victoria Falls. He claimed that 
the tsetse fly’s bite transmitted sleeping sickness to some animals 
but not to human beings (who were immune, according to him). 
During his long, hard travels and explorations, Livingstone 
suffered constantly from severe, bleeding hemorrhoids, which 
probably caused his death in what is now Zambia, in a native 
village, while searching for the source of the Nile. (Yale University, 
Harvey Cushing/John Hay Whitney Medical Library)
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vector of the disease’s infectious parasitic agent, Trypano-
soma gambiense.

Sleeping sickness abated considerably in the Belgian 
Congo by 1912; four years before, the Belgian parliament 
had taken over the Congo Free State from King Leop-
old and created the Belgian Congo. By late 1920, sleep-
ing sickness had advanced into northern Nigeria via the 
Congo, which was again ravaged by the disease a few 
years later, with mortality rates as high as 30 percent in 
areas. By 1939, almost every country in West Africa had 
been infected by the disease, in either the Gambian or the 
Rhodesian form.

Further reading: Ford, The Role of Trypanosomiasis in 
African Ecology; Marks and Beatty, Epidemics; McKelvey, 
Jr., Man against Tsetse.

Connecticut Smallpox Epidemic of 1634   Pesti-
lence carried by Dutch traders to the Connecticut River 
Indians that precipitated a catastrophic epidemic—a 
sequence of outbreaks over a period of about seven 
years—among Indians along the St. Lawrence River 
and Great Lakes and into eastern Canada. The Pequots 
(Mohawks of the Iroquois nation who had driven out 
the Mohicans) had invited both the English (Massachu-
setts Bay) and Dutch (New Netherlands) to the Con-
necticut River for trade. The English erected a palisaded 
settlement in what later became Newtown, just north of 
the Dutch trade center. At one point, the Dutch tried to 
conspire with the Indians against the Puritans, but it did 
not work. Infected Dutch passed the disease to the Indi-
ans. Although there are no comprehensive statistics, mul-
titudes of Indians died. Individual, firsthand accounts 
reported that many more died than lived. According to 
William Bradford, governor of Plymouth Plantation, 95 
out of every 100 Indians died in the Connecticut River 
valley outbreak, while the English escaped infection. Both 
phenomena were construed to be divine providence. To 
the Puritans, God helped them in their righteous journey 
to follow his will and destroyed the infidels obstructing 
their path. Once smallpox had virtually eliminated the 
Indians in the Connecticut Valley, English settlers from 
Dorchester plantation in Massachusetts were anxious to 
move there. After some contention, the Dorchester group 
reached an agreement with the Newtown English set-
tlers over land rights. The new settlers founded Hartford, 
Wethersfield, and Windsor in Connecticut, and Spring-
field, Massachusetts.

Also known as variola, smallpox was a highly infec-
tious virus that a victim either inhaled or picked up via 
particles contaminated by infected oral or nasal mucus. 
Because of their total vulnerability, Indians would have 
contracted the most virulent form of smallpox, although 
even the lesser variety (variola minor) would have proven 

fatal. After infection and an incubation period of about 
two weeks, victims would exhibit the symptoms of high 
fever, aches and pains, headaches, and sometimes vom-
iting. Later, spots appeared that became eruptions filled 
first with clear lymph and then pus, which would break, 
after which scabs would form and then fall off, causing 
scars, pockmarks, and spotty pigmentation. Accompa-
nying or resulting infirmities could include blindness, 
heart problems, and arthritis, among many others. In the 
17th century, God tested or punished with smallpox. To 
even try to find a cure would have been construed as an 
anathema.

Smallpox devastated populations never before exposed 
to the disease, killing up to 90 percent of those infected. 
According to an observer of Indians as late as the 19th 
century, the disease was so lethal to them that they often 
died before the skin eruptions appeared. Because of 
their migratory habits as well as their panicked flights to 
escape contact with the diseased, Indians carried seeds of 
contagion far and wide. William Bradford, in his history 
Of Plymouth Plantation 1620–1647, vividly described how 
the Pequots of Connecticut suffered:

For usually they that have this disease have them in 
abundance, and for want of bedding and linen and other 
helps they fall into a lamentable condition as they lie 
on their hard mats, the pox breaking and mattering and 
running one into another, their skin cleaving by reason 
thereof to the mats they lie on. When they turn them, a 
whole side will flay off at once as it were, and they will 
be all of a gore blood, most fearful to behold. And then 
being very sore, what with cold and other distempers, 
they die like rotten sheep.

The Indians were in such pitiable condition that they 
were unable to accomplish even rudimentary tasks. Over-
whelmed with compassion despite fear of the disease, the 
English fed them, stoked their wood fires, and buried 
their dead. Bradford called it a miracle that the English 
escaped infection, although John Winthrop mentioned a 
Newtown smallpox death in a letter to his son.

Jesuits located in eastern Canada, recording that small-
pox had broken out among Indians in 1634, observed 
that as soon as the Indians chose to serve God, they were 
destroyed by famine, smallpox, and war. North of Lake 
Ontario, the Huron were ravaged by smallpox from 1636 
to 1640 until only half the tribe remained, making them 
vulnerable later to destruction by the Iroquois. The rav-
aged Huron blamed the smallpox epidemic on the Jesu-
its, whom they would have killed had it not been for the 
needed trade with the French. The Jesuits may have been 
culpable of spreading the disease as they went from per-
son to person performing baptisms. The Iroquois later 
suffered great losses because of the disease. Some New 
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World invaders came to exploit the Indians’ susceptibil-
ity to smallpox as a tool against them. Even some of the 
most devout spiritual leaders relished and gloried in the 
sickness and death of Indians as God’s judgment against 
them. See also MASSACHUSETTS SMALLPOX EPIDEMIC OF C. 
1617–19; MASSACHUSETTS SMALLPOX EPIDEMIC OF C. 1633.

Further reading: Bradford, Of Plymouth Plantation;
Duffy, Epidemics in Colonial America; Hopkins, Princes 
and Peasants: Smallpox in History.

Constantine Malaria Epidemic of 1941 Explosive 
outbreak of malaria in the city of Constantine in north-
east Algeria, killing about 7,725 persons from March to 
November 1941. In previous years there had been a low 
incidence of the infectious disease in the area, thus con-

siderably increasing the susceptibility of the inhabitants 
to the pathogen’s attack. Furthermore, in March 1941, 
after a season of abnormally heavy rainfall, there was an 
abundance of anopheline mosquitoes, which carry malar-
ia’s microorganism (a tiny parasitic protozoan that lives 
in the red blood cells of humans). The mosquitoes, which 
breed and thrive profusely in stagnant water (ditches, 
swamps, and marshes), may bite and infect healthy indi-
viduals, who come down with violent chills, nausea, high 
fever, and sweats and may die in a coma or delirium with-
out prompt treatment.

A traveler from neighboring Morocco apparently car-
ried malaria’s parasite into Constantine, where an anoph-
eline mosquito bit him, sucked in blood containing the 
parasite, and bit another person to infect him; this is the 
typical cycle of transmission. The epidemic erupted in 
March in Constantine, where eventually 85 percent to 
90 percent of the area’s estimated population of 220,000 
became infected before the epidemic ended in November. 
While many adults were stricken, both native and Euro-
pean, a large number of the infections, especially the seri-
ous cases, occurred among children below school age; 
those children who survived were most likely damaged 
by the effects of the disease. The malaria also adversely 
affected pregnancies.

The epidemic in Constantine claimed the lives of 
about 4 percent of those stricken with malaria, despite 
systematic campaigns by authorities to eradicate mos-
quito larvae and to treat large numbers of sick people. 
Ways of controlling malaria had increased ever since a 
French army surgeon in Algeria, Alphonse Laveran, dis-
covered (1880) the parasite of malaria and explained the 
various forms the parasite may take when human blood 
is infected by the bite of the mosquito. The illness is still 
regarded as a problem in Algeria and other African coun-
tries, as well as other parts of the world.

Further reading: Boyd, Malariology; McGrew, Encyclo-
pedia of Medical History.

Constantinople Plague of c. A.D. 746–748 Epi-
demic of bubonic plague that traveled through the eastern 
Mediterranean over a three-year period. Although chron-
ological problems in the primary source—the late eighth-
century Greek monk and chronicler Theophanes—make 
it difficult for exact dates to be assigned, the years A.D. 
747 to 748 would be a good estimate. During the preced-
ing 60 to 70 years the war-torn Near East had been regu-
larly visited by epidemics. The Constantinople Plague 
began where so many others had—in Syria. Proceeding 
across northern Africa to Sicily and southern Italy, the 
plague then struck Greece and finally circled back east-
ward to Constantinople (Istanbul), where it raged for a 
year.

Sent to Algeria in 1878 to study malarial fever, French army 
doctor (Charles-Louis) Alphonse Laveran (1845–1922) discovered 
in 1880 the blood parasite (now called Plasmodium) that causes 
malaria (later he received the 1907 Nobel Prize in physiology 
and medicine for this discovery). Laveran also carried on important 
research into protozoal diseases such as trypanosomiasis and 
leishmaniasis and authored a number of significant scientific 
papers and textbooks. (Yale University, Harvey Cushing/John 
Hay Whitney Medical Library)
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Because the epidemic followed shipping and com-
merce routes (as bubonic plague does), its journey is 
a good indication of the contacts between Mediterra-
nean countries. Unlike other earlier epidemics in the 
area (see ANTONINE PLAGUE; JUSTINIAN, PLAGUE OF), the 
Constantinople Plague did not make substantial inroads 
into northern and western Europe. Ties between West 
and East were slim because of ongoing disputes between 
the papacy and religious leaders in Constantinople and 
because of incursions by Gothic peoples, Slavs, Persians, 
and other easterners, which had gradually taken much of 
the old Roman Empire out of Byzantine control. In fact, 
Arab conquests of Syria and Palestine in the seventh cen-
tury A.D. had severed the overland routes to Constantino-
ple—one reason the plague had to follow a roundabout 
course before reaching the Byzantine capital.

When it did arrive there, the plague caused mass 
frenzy as well as widespread mortality. According to 
Theophanes, oily crosses appeared on clothing and the 
sacred garb of churches—presumably to mark the next 
victims. Those stricken with the disease had hallucina-
tions: they imagined strange-looking people who stopped 
to talk to them or entered houses to kill the inhabitants. 
By the following spring and summer when the plague 
was at its height, the dead were so numerous that they 
could not be buried. Even dry reservoirs, vineyards, and 
orchards had to be used as cemeteries.

Once the plague subsided, the Byzantine ruler Con-
stantine V repopulated his capital with large numbers of 
Slavs from Greece, who brought with them their Helle-
nized culture. While the Byzantines were enriched by the 
cultural influences, Constantine at the same time wanted 
to minimize some of the Slavs’ foreign ways. He hoped to 
convert them to iconoclasm, the prohibition on all divine 
images—a cause he zealously upheld until the end of his 
reign.

Further reading: Bury, A History of the Later Roman 
Empire; The Chronicle of Theophanes; Franzius, History of 
the Byzantine Empire; Simpson, A Treatise on Plague.

Continental Army Smallpox Epidemic of 1776
See QUEBEC SMALLPOX EPIDEMIC OF 1776.

Copenhagen Poliomyelitis Epidemic of 1952
Largest and most intense outbreak of poliomyelitis or 
polio recorded in Denmark, with over 3,000 cases. Over-
whelmed by the high number of patients, about one-third 
of whom had respiratory problems, the local doctors had 
to develop an innovative way of treating them.

A single hospital for communicable diseases served 
the more than 1 million residents of greater Copenha-
gen, but its 500 hospital beds were quickly filled when 

the epidemic hit. From late July through the end of 
December, about 3,000 polio patients were admitted; dur-
ing the peak of the outbreak (a week in late August and 
early September), nearly 50 new cases arrived each day. 
Approximately 1,000 of them had some degree of paraly-
sis, and in about 350 of these the bulbar centers of the 
brain (those next to the spinal cord) and the lower cra-
nial nerves were affected. In addition to having trouble 
breathing, these patients were in danger of having their 
air passages obstructed by secretions because they could 
not cough or swallow on their own. Such a concentra-
tion of severe poliomyelitis cases was unprecedented in 
Europe.

Although the hospital had several respirators, the 
demand for them rapidly exceeded the supply. Hoping 
to keep patients alive when respirators were not avail-
able, the hospital’s chief physician, H. C. A. Lassen, and 
his colleagues invented a new method. After perform-
ing a tracheotomy just below the larynx, they inserted a 
cuff into the trachea to close it off from secretions; using 
positive pressure, they then pumped air into the lungs 
from a rubber bag feeding into the trachea. The parts 
for the apparatus were inexpensive and easy to obtain. 
The only major requirement was for power to pump 
the air—and this was supplied by about 200 medical stu-
dents per day who were paid modest amounts to pedal 
bicycles.

The new technique dramatically improved a patient’s 
chances for survival. Until the end of August (when 
the device was created), 31 people needing therapy for 
advanced respiratory problems were admitted to the hos-
pital, and 87 percent of them died. Of the nearly 300 sim-
ilar patients treated by bag ventilation, about 60 percent 
lived for at least a month—that is, past the critical first 
few weeks of the illness, during which most polio deaths 
occur. In 1953, Swedish doctors used bag ventilation with 
similarly impressive results during another poliomyelitis 
outbreak in their country, which also featured a high per-
centage of severe respiratory problems.

Further reading: International Poliomyelitis Congress, 
Poliomyelitis: Papers and Discussions Presented at the Third 
International Poliomyelitis Conference; Lassen, “A Prelimi-
nary Report on the 1952 Epidemic of Poliomyelitis in 
Copenhagen”; Paul, A History of Poliomyelitis.

“Cough of Perinthus”   Outbreak of disease recorded 
in the Hippocratic Epidemics; occurred at Perinthus (Mar-
maraereglisi) in northern Greece (now part of Turkey, on 
the Sea of Marmara) during the winter and spring of an 
unidentified year around 400 B.C. Either the Greek physi-
cian Hippocrates himself or a gifted member of his school 
wrote the detailed clinical account of the outbreak, whose 
first signs were a cough and, frequently, pneumonia. After 
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about 40 days most victims had a relapse and developed 
one or more of the following symptoms: sore throat, 
angina, fits of coughing, disturbed vision, and paralysis of 
the soft palate or of the limbs.

The disease struck people of all ages but in differ-
ent ways: Children seemed to have more problems with 
seeing at night; few women got fever or pneumonia, but 
slave women were at greater risk of angina than were 
freeborn ones; men were afflicted in greater numbers, 
probably because they were outside the home more. Peo-
ple who had fever, chills, and trouble with breathing were 
more likely to die, while many others recovered, espe-
cially those who had problems only with swallowing.

Emile Littré, a 19th-century editor of Hippocrates, 
noted that paralysis and angina are characteristic of diph-
theria. Another diagnosis suggested by some is influenza, 
which would account for the fever, coughing, and fatigue. 
As one scholar notes, few similar diseases cause short-
lived, widespread outbreaks that often lead to pneumo-
nia. No one illness, though, appears to encompass all the 

symptoms observed at Perinthus (a port town). Quite 
possibly the outbreak included several diseases, among 
them diphtheria, influenza syndrome (flulike symptoms 
caused by related viruses), whooping cough, and defi-
ciency disorders (notably one of vitamin A, which results 
in night blindness and can aggravate respiratory infec-
tions). Such diseases may have afflicted the inhabitants of 
Perinthus every year at about the same time; similar sea-
sonal outbreaks have been seen in rural areas during the 
modern era. Mirko D. Grmek, author of Diseases in the 
Ancient Greek World, translates the passage describing the 
outbreak, found in Hippocrate’s Epidemics.

Further reading: Hare, “The Antiquity of Diseases 
Caused by Bacteria and Viruses”; Hippocrates, Epidemics,
introduction.

Cremona Diphtheria Epidemic of 1747–48   Severe 
epidemic of diphtheria that killed at least a thousand per-
sons in the northern Italian city of Cremona in Lombardy 
in 1747–48. Physicians there were familiar with this acute 
infectious disease involving the nose and throat, for in 
1618 and 1648 serious outbreaks of malignant sore throat 
or “angina maligna” (a common name then for the dis-
ease) had been documented in parts of Lombardy, espe-
cially Mantua.

After the start of the Cremona epidemic in 1747, phy-
sicians observed that the infection caused ulceration in 
the throats of victims, making deglutition (swallowing) 
difficult; in many of the cases, swelling of the neck was 
a prominent sign, and food and medicine were regurgi-
tated through the nose. As swallowing and breathing 
became more difficult, many patients died of asphyxia, 
often within a few days after infection. Though the dis-
ease was known to be contagious since 1618 and sani-
tary and quarantine procedures were put into effect, the 
mortality rate was extremely high in Cremona, especially 
among children. In many instances, all the children in an 
infected family contracted the disease.

Some physicians in Cremona applied leeches to the 
sick or used scarification (slight incisions in the skin) 
along with alum, copper, and arsenic as acidic cauterizing 
substances. Others performed tracheotomies (operations 
of cutting into the trachea or windpipe). Dr. Martino 
Ghisi of Cremona, whose eight-year-old son was infected 
and recovered, observed that one of his patients, a six-
year-old girl, had expectorated much mucus and pieces of 
gelatinous membrane formation prior to her death. Dur-
ing an autopsy Ghisi performed on another dead child, he 
discovered that the respiratory membrane from the larynx 
to the bronchi was inflamed and contained a whitish sub-
stance similar to that which had been coughed up by the 
six-year-old girl. In 1749, Ghisi, who recognized the par-
alytic phenomena associated with the disease, published 

The ancient Greek physician Hippocrates (460–377? B.C.), known 
as the “Father of Medicine,” taught his disciples that each sickness 
has its own cause, which a physician should discover through care-
ful observation. He did much to separate medicine from mystery 
and religion and is said to have devised a code of medical ethics for 
his disciples (called today the Hippocratic oath).
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what became an important, knowledgeable, early account 
of diphtheria.

Further reading: Andrews et al., Diphtheria; McGrew, 
Encyclopedia of Medical History.

Crimean War Epidemics Outbreaks of cholera, 
scurvy, dysentery, and typhus that struck British, French, 
and Russian combatants during the Crimean War (1854–
56). While diplomatic misunderstandings and military 
inefficiency helped prolong the fighting, the troops fell 
victim more often to disease than to combat. During the 
war, however, both the British (under guidance from 
Florence Nightingale) and the Russians made improve-
ments in medical care that not only lowered the number 
of human deaths from disease, but also inaugurated a 
period of army sanitary reform.

In 1853, Russia had demanded certain safeguards for 
Christians living in Ottoman Turkish lands, as well as the 
right to sail its warships through the Dardanelles Strait, 
then controlled by the Ottoman Empire. When the Turks 
refused, Russia invaded Ottoman territories in the Dan-
ube River region, and the Turks declared war. Fearing 
that Russia’s aggression would upset what they saw as the 
balance of power in the East, Britain and France entered 
the war in 1854 on the Turkish side. Ongoing diplo-
matic negotiations did not halt the fighting, which was 
concentrated on the Russian naval base at Sevastopol in 
the southern Crimea, on the Black Sea. The allies began 
attacking the port in September 1854, but despite their 
land battles that autumn, they were unable to capture the 
base and a long siege began.

Disease was present before any shots were fired. Chol-
era, which struck parts of Europe, Asia, and America dur-
ing 1840–63, infected a number of soldiers even before 
they left the southern ports of France. Cholera spread 
more widely when the troops disembarked in the East. 
Despite a lull in the winter of 1854–55, it continued to 
rage among British and French (as well as Russian) sol-
diers for the remainder of the war, eventually killing the 
French commander Armand J. L. de Saint-Arnaud. Both 
British and French soldiers contracted numerous other 
infectious diseases as they assembled at the Bulgarian port 
of Varna. Nor did conditions improve when the allied 
forces reached the Crimea. The lack of sanitation and of 
medical care fostered the transmission of disease, but so 
did shortages of food and medicine, since both sides had 
to transport supplies over great distances by land.

The winter of 1854–55 was particularly bad for 
the British. In November alone about 330 of them suc-
cumbed to scurvy, dysentery, typhoid, and other dis-
eases. Throughout the entire winter nearly 50 percent of 
all soldiers admitted to the British hospitals died, many 
from gangrene that set in after they were wounded. The 

hospitals were astonishingly dirty: Bed linens were rarely 
changed, and in November, only six shirts were washed 
in one British hospital that had some 2,000 dysentery 
patients.

The sufferings of the allied soldiers were publicized in 
reports by newspaper correspondents who, for the first 
time, accompanied the troops in battle. Outrage in Britain 
helped convince the government to send the Italian-born 
English nurse Florence Nightingale to the Crimea in late 
1854. With never more than a few dozen nurses under 
her supervision at any one time, Nightingale carried out 
extensive reforms in hospital administration. Although 
they were nothing more than simple housekeeping mat-
ters—such as providing clean linen, washing patients, 
delivering adequate meals on time, and getting reliable 
supplies of medicine—her methods brought the British 
death rate down dramatically.

English nurse Florence Nightingale (1820–1910) aided the wounded 
during the Crimean War, during which she also organized barrack 
hospitals and introduced sanitation to reduce cases of cholera, 
typhus fever, dysentery, and other diseases. Later she pioneered the 
use of exact statistics to measure health and reform hospitals.
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Scurvy had attacked the British soldiers during the 
first winter, for example, but not afterward, when they 
were eating better food. Among the French, however, 
the disease was rampant from the summer of 1855 on. 
In addition, the winter of 1855–56 brought a typhus epi-
demic to the French army, killing several thousand; the 
British, on the other hand, were largely unaffected dur-
ing that time. In fact, throughout the war, death rates in 
French hospitals remained consistently high and at times 
surpassed the worst British rates of the first winter. Infor-
mation about disease among the Russian troops is less 
easy to come by, but they, too, were afflicted with typhus 
and other infectious diseases. Advances in medical care 
and nursing helped improve matters on the Russian side, 
as they had for the British army.

The allies finally captured Sevastopol in September 
1855, and a peace conference the following spring ended 
the war. The various diseases, however, continued to run 
their course. Cholera and typhus reached Russia and the 
Ottoman Empire, although the inhabitants of Constanti-
nople (Istanbul) were largely spared. Because infected sol-
diers were quarantined and kept from returning to French 
soil until all threat of contagion was past, typhus never 
broke out among the French civilian population. In 1856 
and 1857, however, local typhus epidemics occurred in 
Britain as the troops came home.

Further reading: Prinzing, Epidemics Resulting from 
Wars; Seton-Watson, The Russian Empire, 1801–1917;
Smith, Florence Nightingale: Reputation and Power; Wood-
ward, The Age of Reform, 1815–1870, 2nd ed.

Crusader Epidemic at Acre Outbreaks of one or 
more diseases, including scurvy, that raged through 
the Crusader army as it besieged Acre (Akko, Israel) 
for nearly two years starting in August 1189 during the 
Third Crusade (1189–92). Although sickness and fam-
ine claimed more Crusader lives than battle did, still the 
Christians accomplished their goal when the beleaguered 
Muslim garrison surrendered in July 1191.

Previously a French possession, Acre had been cap-
tured by the Muslim leader Saladin in 1187, the same 
year in which he took Jerusalem. Two years later, alarmed 
by Saladin’s conquests in the Middle East, Christian lead-
ers in Europe began to mobilize for another crusade. 
Guy of Lusignan, a Frankish (French) leader who had 
lost his Syrian lands to Saladin, did not wait for allies 
from the west; in August 1189, he arrived at Acre to try 
to win back his lands. Contingents from Italy, Denmark, 
and other parts of Europe kept arriving to reinforce Guy’s 
small army, which was also counting on large numbers of 
troops led by the English and French rulers. Despite their 
vows to defend the Holy Land, however, King Henry II of 
England and King Philip Augustus (Philip II) of France 

delayed in setting out for the east and instead continued 
their long-standing war with each other.

Meanwhile, the besiegers at Acre were in a stalemate. 
The Muslim garrison held out valiantly, while in turn the 
Crusaders were encircled by Saladin, who attacked them 
from the rear whenever they tried to storm the city. The 
Crusaders fell ill from various diseases, one of which 
killed Queen Sibylla, Guy’s wife, and their two children. 
Symptoms described by the chronicler Geoffrey de Vin-
sauf make it clear that scurvy was one of the diseases in 
the camp. During the near-constant rain in the winter 
and spring of 1191, he writes, the Crusaders suffered 
from famine so harsh that men ate grass, bones that had 
already been gnawed by dogs, and even their horses, for 
which they could not get grain. Disease came in the wake 
of famine, causing swollen limbs and loss of teeth; only a 
few of the victims survived.

The situation brightened within a few weeks. Philip 
Augustus brought his troops in late April, and in early 
June the Crusaders rejoiced to see Richard the Lion-
Hearted (now king of England after his father Henry II’s 
death). The kings, however, quickly fell ill with a fever 
that caused the hair and nails to fall out—perhaps the 
same scurvy still among the soldiers—but both lead-
ers recovered and rallied the troops. Richard’s 25 ships, 
which were loaded with food, siege equipment, and booty 
from his recent conquest of Cyprus, resupplied the starv-
ing Crusaders and helped the French fleet blockade the 
harbor at Acre. After several weeks in which few provi-
sions could get through to them, the Muslim garrison 
could hold out no longer. In July 1191, they surrendered 
and returned Acre to Christian control.

Further reading: de Vinsauf, The Itinerary of Richard 
I and Others to the Holy Land; Oldenbourg, The Crusades;
Prinzing, Epidemics Resulting from Wars.

Crusader Epidemic at Adalia   Epidemic in early 
1148, during the Second Crusade (1147–49), wiping out 
thousands of infantry and pilgrims whom King Louis VII 
of France and his knights had left behind in Adalia (Anta-
lya), a city on the coast of Anatolia (roughly Turkey).

The Crusade, which ended in failure, was intended to 
win back the Syrian city of Edessa (Urfa, Turkey), cap-
tured by the Franks in the First Crusade over 40 years 
before but now in Turkish possession. The king of France 
and the German emperor, Conrad III, each gathered sol-
diers to defend the Holy Land. Conrad’s army was mas-
sacred by the Seljuk Turks in October 1147, but Louis 
was more fortunate, managing to lead his troops to Adalia 
despite suffering heavy losses along the way. Using their 
knowledge of the terrain, the Turks had often launched 
surprise attacks on the Franks (French), forcing them to 
fight in narrow and dangerous mountain passes. Since the 
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Turks had also overgrazed and destroyed the countryside, 
the Crusaders who did survive the attacks were often 
unable to find provisions.

The situation did not improve when the Franks 
reached Adalia on January 20, 1148. The Byzantines 
who controlled the city charged them exorbitant prices 
for food and supplies. When Louis decided to abandon 
the overland route and sail instead to Antioch, the Byz-
antines agreed to procure enough ships for the passage 
but never made good on their promise. After waiting 
several weeks for the winter rains to stop, Louis and the 
knights boarded the few available ships; the infantry and 
pilgrims were supposed to march south under Byzantine 
escort.

But those remaining at Adalia were soon afflicted with 
a contagious disease. In his history of the Second Cru-
sade, Louis’s chaplain, Odo of Deuil, gives few details of 

the epidemic—presumably because he had already left the 
city with the king. After breaking out among the Crusad-
ers, the disease soon spread to the inhabitants of the city, 
depopulating entire homes. The rapid spread, high mor-
tality, and recent presence of foreign ships in the harbor 
suggest the possibility of bubonic plague, but more likely 
causes are typhoid, dysentery, and the other diseases that 
prey on weakened soldiers in crowded, unhealthy condi-
tions. Whatever the disease, Odo says that several thou-
sand of the Franks feared it so much that they preferred 
to leave the city and try to make their escape through 
the surrounding areas, which were filled with Turkish 
soldiers. They were unsuccessful; Turkish attacks killed 
most of those who did not succumb to the disease.

Further reading: Berry, “The Second Crusade”; Grous-
set, The Epic of the Crusades; Odo of Deuil, The Journey of 
Louis VII to the East.

Crusader Epidemic at Al Mansurah Outbreak of 
scurvy, probably complicated by typhoid and other dis-
eases, that attacked the Crusaders during the late winter 
and early spring of 1250. In the previous year, the army 
led by King Louis IX of France had captured Damietta 
(Dumyât), an important Egyptian city in the east of the 
Nile River delta. Their ranks thinned by the epidemic, 
by military miscalculations, and by constant skirmishes 
with the Muslims, the Crusaders were unable to follow 
up their success at Damietta.

Well-organized and well-financed at the start, the 
Seventh Crusade (1248–54) duplicated the strategy used 
in the Fifth Crusade over 30 years before. Hoping to 
strike at the Muslims by capturing their ports in Egypt, 
the Crusaders landed in the Nile Delta and overran an 
abandoned Damietta in the spring of 1249. To avoid the 
summer Nile River floods and to wait for promised rein-
forcements from France, Louis kept the army at Damietta 
until October. A slow and cautious advance southward to 
Cairo then began. Continually fighting off Muslim raids, 
the Franks (French) picked their way through the many 
canals and tributaries of the delta until they reached the 
Muslim stronghold of Al Mansurah (El Mansûra). For 
six weeks, the armies faced each other there, camped on 
opposite banks of the Nile.

Neither side made a move until Louis decided on a 
surprise attack after he learned of a river passage farther 
away. The gamble worked despite many Crusader casu-
alties suffered in rash charges by some of their leaders; 
three days later, on February 11, 1250 (the first Friday 
of Lent), the Muslims counterattacked in a fierce battle. 
So many Muslims and Christians died on these two days, 
according to French historian Jean de Joinville (the sen-
eschal of Champagne, who was himself wounded on Feb-
ruary 8) that the dead bodies covered the river from one 

King Louis VII (c. 1120–80) of France energetically supported 
the Second Crusade to protect the Holy Land (Latin kingdom of 
Jerusalem) against the Muslims (Seljuk Turks). His army, joined 
by the Holy Roman emperor’s army, was dreadfully weakened by 
various diseases (dysentery, typhoid, bubonic plague) and returned 
home in failure.
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bank to the other. He claims that the stench arising from 
the corpses infected the survivors, none of whom recov-
ered his health.

In fact, disease was soon raging in the Crusader camp, 
along with famine. The Muslims began an effective cam-
paign to intercept Crusader supply ships, capturing about 
80 of them. The Christians had little to eat during Lent 
except for unwholesome fish; their poor diet, Joinville 
wrote, undoubtedly helped cause the epidemic.

The symptoms he described—decaying flesh on the 
legs, skin that turned black as the ground or as an old 
boot, rotting gums, and bleeding from the nose—indicate 
scurvy, but other diseases probably afflicted the Christians 
as well. Joinville said that he himself had a quartan fever 
(recurring every fourth day) and “a rheum in my head 
[that] ran through my mouth and nostrils,” while Louis, 
who bravely stayed among his army, became ill from dys-
entery on top of scurvy.

The epidemic dragged on until Easter, worsening to 
the point where barbers had to cut away flesh from the 
gums of victims just to allow them to eat. Finally, Louis 
realized that his position was impossible and ordered a 
retreat to Damietta. With the sick soldiers being carried on 
ships, the others marched on foot, but they were so weak-
ened that they surrendered to the pursuing Muslims. Led 
into captivity, Louis and his army won their freedom only 
by giving up Damietta and paying an enormous ransom.

Further reading: Jean de Joinville, Memoirs of Saint 
Louis IX, in Chronicles of the Crusades; Marks and Beatty, 
Epidemics; Runciman, A History of the Crusades; Strayer, 
“The Crusades of Louis IX.”

Crusader Epidemic at Antioch Devastating epi-
demic, probably of typhoid, that struck the Crusaders 
in the summer of 1098 after their successful but difficult 
siege of Antioch. The Turkish stronghold in northern 
Syria was just a stop on the Crusaders’ route to Jerusa-
lem, which they wanted to recapture from the Muslims. 
The journey to the Holy City was postponed for months, 
however, partly because so many Christian soldiers fell ill 
during the First Crusade (1095–99).

Reaching Antioch in October 1097, the Crusaders dis-
covered a heavily fortified city too large for them to sur-
round completely. While the Seljuk Turks inside the city 
were able to bring supplies in through several gates, the 
starving Crusaders were forced to search 40 or 50 miles 
away for even the slightest bit of food. A harsh, cold, wet 
winter—which they had not expected—took its toll on 
the foreign soldiers, many of whom deserted.

Persistence paid off for the remaining soldiers when 
they captured the city during a surprise attack in early 
June. Within a few days, however, the Turkish leader 
Kerbogha (emir of Mosul) arrived to defend Antioch and 

ended up besieging the Franks (French) within the city. 
Without food for several weeks, too feeble even to guard 
the gates of the walls, the Crusaders seemed certain to 
perish, until the lance purportedly used in the Crucifix-
ion was discovered. Fired by devotion to their faith, the 
Crusaders took the offensive on June 28 and routed Ker-
bogha’s troops in the plain outside the city.

Although the siege was over, the sufferings of the 
Crusaders were not. Disease broke out in their ranks, 
undoubtedly fueled by the hot summer and the lack of 
supplies. The epidemic might have been typhoid, scurvy, 
malaria, or any of the other army diseases. In his history 
of the early Crusades, the 12th-century churchman Wil-
liam of Tyre writes that the cause of the epidemic was not 
known but that its lethal nature was certain. All groups of 
people died, including the papal legate Adhemar, bishop 
of Le Puy (who died on August 1), some of the Frankish 
princes, and especially women. (In addition to the wives, 
servants, and prostitutes who had accompanied the Cru-
saders, there were Christian women living in Antioch.) At 
least 30 to 40 corpses were buried each day.

As they waited for the epidemic to abate (it finally did 
in September), many princes took their small armies out 
of Antioch to escape the pestilence and busied themselves 
by capturing other towns nearby. Disease may have fol-
lowed them: Without mentioning any symptoms, William 
of Tyre says that famine and sickness befell the troops at 
Marra, a town near Antioch. Weary of delay and hard-
ship, the soldiers set fire to the town, hoping to prod their 
leader, Raymond of Toulouse (Count Raymond IV), into 
leaving. Raymond acquiesced to their wishes and set out 
for Jerusalem in January, with the other Crusader princes 
and troops following along.

Further reading: Billings, The Cross and the Crescent;
Runciman, “The First Crusade: Antioch to Ascalon”; Wil-
liam of Tyre, A History of Deeds Done beyond the Sea.

Crusader Epidemic at Damietta   Severe outbreak 
of scurvy that killed 15 to 20 percent of the Crusader 
army during its siege of Damietta (Dumyât, Egypt) in the 
winter of 1218–19 during the Fifth Crusade (1217–21). 
Attacking the valuable Nile delta—in the western half of 
the Muslim empire—was part of the Crusaders’ strategy 
to get back Jerusalem. By gaining control of the Egyptian 
port cities, they hoped to force the Muslims to sue for 
peace and offer Jerusalem in exchange.

In spring 1218, the Crusaders encamped opposite 
Damietta, which was situated on the other bank of the 
Nile and protected by the sultan’s army outside its walls. 
A large chain across the river and a fortified tower in 
midstream prevented the Crusaders from crossing and 
engaging the Muslim troops in battle. After three months 
of effort, the Crusaders captured the tower and sliced the 
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chain in late August. Shocked at this feat, the Muslims 
nonetheless fought on, using sunken ships to block the 
river.

For several months both sides launched inconclusive 
attacks on the other. Then a torrential rainstorm in late 
November, lasting three days straight, seemed to spell 
the ruin of the Christians. Floodwaters submerged their 
tents, swept away their food supplies, and cast adrift 
many transport ships. Similar floods and destruction in 
the Muslim camp kept the situation from becoming disas-
trous for the Crusaders. After the storm, however, dis-
ease spread through the Christian ranks. The symptoms 
described by the chroniclers make it possible to diagnose 
scurvy: swollen gums, loss of teeth, and legs that swelled 
up and festered as the skin turned black. According to the 
chroniclers, the epidemic killed either one-fifth or one-
sixth of the Christians, including the papal legate, Robert 
of Courcon, whose preaching in France had won many 
adherents to the crusade.

At the same time, disease was rampant among the 
Muslim army and the inhabitants of Damietta. In addi-
tion, intrigues within his camp alarmed the sultan, who 
fled in panic with his troops in early February 1219, leav-
ing Damietta undefended. Even after their heavy losses in 
the epidemic, the Crusaders were able to cross the Nile 
unopposed and lay siege to the town, which they con-
quered in November 1219.

Further reading: Billings, The Cross and the Crescent;
Grousset, The Epic of the Crusades; Prinzing, Epidemics 
Resulting from Wars; Van Cleve, “The Fifth Crusade.”

Cyprian, Plague of Epidemic, possibly of measles or 
smallpox, that began in A.D. 251 and raged throughout 
the Mediterranean basin for at least 15 years. Although 
most sources say the plague ended in 266, the Roman 
emperor Claudius is known to have died from it in early 
270. The epidemic added to the misery of the third cen-
tury A.D., a time when barbarian peoples kept attacking 
the frontiers of the Roman Empire, when numerous mili-
tary usurpers claimed the position of emperor, and when 
citizens were burdened with heavy taxes intended to 
maintain the imperial army. The sufferings to which the 
epidemic contributed also encouraged mass conversions 
to Christianity, a fact celebrated in the writings of Saint 

Cyprian, bishop of Carthage, whose name is used to iden-
tify the pestilence.

His tract De Mortalitate lists the various symptoms of 
the disease, from the red eyes and inflamed throat that 
came first, to the gangrene of the feet and the continual 
vomiting and diarrhea that followed, and finally the loss 
of hearing and eyesight that afflicted many who recov-
ered. Most victims also suffered from burning fever and 
unquenchable thirst, according to other ancient writers, 
one of whom says that the disease could be spread indi-
rectly through the clothing of an infected person.

Because no accounts mention buboes or swellings, 
most modern scholars believe that the epidemic was 
not bubonic plague. But its effects were just as devastat-
ing: Moving through Africa, the Near East, and much of 
Europe, the disease at its height claimed 5,000 deaths a 
day in Rome alone. Such widespread mortality may indi-
cate the introduction of a disease previously unknown in 
the classical world, whose inhabitants had no immunity 
to it. U.S. history professor William McNeill therefore 
identifies the epidemic as one of either smallpox or mea-
sles, whichever one had not struck already, during the 
ANTONINE PLAGUE OF A.D. 165–180.

Several decades of incursions on all fronts of the 
empire—by Goths and other Germanic peoples into the 
Balkans and Asia Minor and by the newly powerful Sassa-
nids in the Near East—had already stretched the Roman 
imperial army to its limits. The many dissatisfied army 
legions repeatedly put forward their own candidates for 
emperor, only to turn against them when adequate pay 
and rewards were not forthcoming. By killing large num-
bers of soldiers and by disrupting supply lines and tax 
collection, the disease further heightened the instability 
of the army and the imperial leadership.

If the epidemic weakened the forces of war, it 
strengthened those of Christianity. Attracted by the mes-
sage of a rewarding afterlife, many people turned to the 
new religion, especially when they noticed how Chris-
tians tended to all who were sick, even the pagans. If 
one ancient writer is correct, the epidemic also brought a 
change in fashion, as Christians began to wear black as a 
sign of mourning.

Further reading: Cambridge Ancient History; Grant, 
History of Rome; McNeill, Plagues and Peoples; Zinsser, 
Rats, Lice and History.
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Dalmatian Plague of 1783–84 By Infectious bubonic 
plague that killed more than 3,000 people in Dalmatia 
(region in southern Croatia, lying along the east shore of 
the Adriatic Sea), which was ruled by the Venetian Republic 
at the time of the epidemic. Though plague had retreated 
from most of Europe by the 18th century, it continued to 
infect regions in the Balkan Peninsula, which had close ties 
with the Ottoman Empire (Turkey), where the plague bacil-
lus was prevalent in rats and fleas (disease carriers).

During a famine in Dalmatia in 1782, inhabitants fled 
inland to the Turkish region around Sarajevo in Bosnia. 
There they contracted plague and carried it with them 
when returning home in 1783 (it can be transmitted from 
person to person by airborne droplet infection). On the 
frontier between Dalmatia and Bosnia, militia were sta-
tioned to halt diseased Dalmatians, who were isolated in 
specially built huts, but plague nevertheless made its way 
farther into the coastal territory.

By September 1783, the territory close to the Croatian 
seaport of Split (Spljet or Spalato) had become plague-
infected. A Venetian blockade was set up to deter the 
movement of infected persons into Split. Inland to the 
northwest, the town of Knin was gravely struck by plague 
in October and recorded 215 human deaths from it by 
February 1784. By then 320 persons living outside Split 
had also died, and a lazaret or lazaretto (hospital for the 
treatment of contagious diseases) had been established in 
the borough of Luzaz.

In mid-March 1784, some inhabitants of Split began 
dying suspiciously, with buboes (swellings in the groin). 
Venetian authorities soon confirmed the plague, enacted 
laws to close churches and synagogues, set up a camp in a 
remote area for the disinfection of flea-infested garments 
and goods, and opened another lazaret. All communica-
tion between Split and the rest of Dalmatia was cut off, 
but for three months plague continued to affect thou-
sands of people in Split and the surrounding country-
side; the dead were conveyed in boats to remote burying 
grounds. A reported 1,201 persons in Split (10 percent of 
its population) perished from plague, which ceased to kill 
victims there after June 1784.

Further reading: Howard, Prisons and Lazarettos; Shat-
tuck, Diseases of the Tropics.

Dancing Mania (St. John’s Dance, St. Vitus’s 
Dance, Tarantism)   Epidemics of hysteria that 
appeared in the form of dancing. Dancing mania, or epi-
demic chorea, was predominantly a psychic rather than 
physical illness. At various times and places in West-
ern Europe, groups of people gathered in the streets 
and danced for hours, often calling out to saints to save 
them or to demons to release them from torment. For 
the most part, the various dancing manias were a mani-
festation of the fear, frustration, suspicion, and horror 
people felt during earlier plague years. Understandably, 
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people responded to their disturbed feelings by attempt-
ing to do something about them, or at least by trying to 
find a culprit for what had happened or was happening 
in their lives and times. In this way, dancing mania was 
closely related to the flagellant movement—a cult des-
perate to find someone or something responsible for the 
BLACK DEATH—which spread throughout Europe in 1348. 
Participants in both movements attempted to divert the 
punishment of a great evil by chastising themselves.

Dancing mania appears to have occurred as early as 
the 12th century. The barefoot Friar Johann Paulus told 
a story of a dancing mania that took place in a village in 
Saxony during that century, but the first large dancing 
mania did not appear in Germany until 1374. The epi-
demic began on the Rhine and in Flanders and moved to 
Cologne, Treves, Metz, and Liège. The large frenzy died 
out within a year, but smaller epidemics reappeared on 
and off for several centuries.

The most serious outbreak of dancing mania in Ger-
many started at Aix-la-Chapelle (Aachen) in July of 1374; 
it was later referred to as St. John’s Dance as its occur-
rence corresponded with St. John’s Day (June 24). The 
first part of the event was chronicled by Peter of Heren-
tal, a monk who seems to have witnessed several days of 
the manic dancing. According to him, the dancers were 
truly suffering from demonic possession and tried to 
free themselves through frantic dancing. These people 
formed a large group in the street and danced for hours. 
Some of them screamed and foamed at the mouth, call-
ing out the names of demons and begging to be released. 
In later stages, some of the dancers appeared to be insen-
sitive to pain and called out to onlookers to trample on 
them. There are other chronicles of the event that pro-
vide a more cynical explanation, saying that the danc-
ing was conducted as a swindle. Possibly suspicion was 
aroused by the fact that most of the dancers were poor 
people—peasants, artisans, beggars, servants, and unmar-
ried women. Their movements often ended in increased 
sexual activity, perhaps explaining why so many of the 
women were pregnant. In addition, some of the dancers 
asked the onlookers for money.

At first, the dancers did not appear to have any motive 
other than cleansing themselves of demonic possession. 
After a while, others joined the group and imitated the 
behavior of the original dancers. The craze then devel-
oped into an anticlerical protest. Mobs shouted abuse at 
priests and blamed the clergy for not baptizing their chil-
dren correctly. In a town near Herstal, Belgium, a number 
of dancers vowed to kill the clergy. The priests responded 
by exorcising as many of the dancers as possible. After 
many appeared to be healed, the clergy acquired a great 
reputation.

In 1518, an epidemic of manic dancing broke out in 
Strasbourg, France. It became known as St. Vitus’s Dance 

(see STRASBOURG DANCING MANIA). Many of the partici-
pants are said to have danced themselves to death. There 
are several versions of exactly what happened, but the 
best known maintain that many of the dancers were cured 
after they were sent to the nearby monastery of St. Vitus 
where a Mass was said over them and holy water was 
sprinkled over them in the name of St. Vitus (a fourth-
century Sicilian martyr who is invoked against many dis-
eases and who is the patron of dancers).

By the beginning of the 17th century, although the 
dancing mania was beginning to die out in Germany, 
another dancing mania was at its height in Italy. From the 
15th to 17th centuries, tarantism was prevalent in south-
ern Italy. At the time, the illness was attributed to the bite 
of the tarantula (large, hairy spider). The illness was most 
likely psychic in origin and spread by sympathy, as the 
St. John’s and St. Vitus’s dances were. Those affected with 
tarantism fell into a state of melancholy and often wept. 
When they heard music, they displayed an uncontrollable 
impulse to dance and did so until they fell to the ground. 
It was believed at the time that those suffering from tar-
antism dispelled their melancholy through dancing and 
music.

Almost all the theories of the cause of manic dancing 
state that psychological factors were behind the craze. It 
is possible, however, that the dancing mania of medieval 
Germany, at least, had a physical cause; ergot of rye has a 
chemical compound that can cause hallucinations, agita-
tion, colored vision, and increased susceptibility to exter-
nal influences. The dancing mania at Aix-la-Chapelle may 
very well have been caused, at least initially, by rye bread 
that was infected with ergot.

Further reading: Cartwright, Disease and History;
Marks and Beatty, Epidemics; Nohl, The Black Death.

Danzig Plague of 1602   See PRUSSIAN PLAGUE OF

1602.

Danzig Plague of 1709 Six-month epidemic of 
plague in the East Prussian port of Danzig (Gdańsk, 
Poland) that killed 24,533 city inhabitants and 8,066 
people in the surrounding suburbs from June through 
December 1709.

A letter written from Danzig on October 22, 1709, 
describes the thievery and appalling treatment of the dead 
that was typical in time of plague:

Great wickedness is committed by godless men who turn 
to robbing and stealing and secretly slip into the houses. 
In cases where they know that there is something worth 
stealing and one or two persons alive in the house, they 
ill-treat them or even murder them, and take possession 
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of what they desire. The houses are searched daily, morn-
ing and evening; the dead are carried out and the sick 
handed over to the care of the plague doctors. It fre-
quently happens that in a single day and night more than 
a hundred people are buried, of whom a few are provided 
with coffins [carpenters could not keep up with the 
demand for coffins]; but the majority are simply placed 
in a grave 12, 20, 30, even 50 together, piled up above 
one another—and I have often heard that the people are 
frequently not quite dead and are yet carried away by the 
impatient gravediggers like so many carcasses.

To help alleviate the suffering of the poor during the 
epidemic, Danzig’s town council provided free bread and 
paid two Pestprediger (plague-priests) to visit the sick. 
In addition to the miseries the plague caused directly, a 
thinned-out population and uncommonly heavy rains 
resulted in a crop failure so that high prices and hun-
ger, as well as more plague, which caused another 1,800 
deaths, continued well into 1710.

Danzig’s plague of 1709, the last large-scale epidemic 
the city would experience, was equal in destruction to 
the epidemic of 1602, which claimed nearly 19,000 vic-
tims (see PRUSSIAN PLAGUE OF 1602); another virulent out-
break, which killed 11,600 people, occurred in 1653.

Further reading: Nohl, The Black Death; Siegler, Dan-
zig, Chronik eines Jahrtausends.

Danzig Typhus Epidemic of 1807 Unexpected out-
break of lice-borne typhus fever among French besiegers 
and Prussian defenders of the city of Danzig (Gdańsk, 
Poland) in the spring of 1807 at the time of Napoleon’s 
campaigns in Prussia (roughly northeast Germany and 
northwest Poland). Encamped outside the city from 
March through the end of May, French General François-
Joseph Lefebvre’s 38,000 troops suffered high losses from 

typhus, while the Prussian garrison of 15,000 soldiers 
was so weakened from both typhus and scarcity of food 
that they were forced to capitulate (April 27); Lefebvre’s 
capture of Danzig earned him the title “duc de Dantzig” 
in 1808. Napoleon entered Danzig on June 1, by which 
time the epidemic had largely run its course. Typhus fever 
would break out in Danzig with more deadly force during 
a siege of the city in 1813 (see DANZIG TYPHUS EPIDEMIC

OF 1813; GERMAN TYPHUS EPIDEMICS OF 1813–14, NORTH-
ERN AND CENTRAL).

Further reading: Prinzing, Epidemics Resulting from 
Wars; Siegler, Danzig, Chronik eines Jahrtausends.

Danzig Typhus Epidemic of 1813   Outbreak of epi-
demic typhus fever among the French garrison and civil-
ian population of the city of Danzig (Gdańsk, Poland) 
during a siege from January 11 to November 29, 1813, 
following the return of Napoleon’s army from Russia at 
the end of 1812 (see NAPOLEON’S ARMY EPIDEMICS IN RUS-
SIA). Much of the army was already suffering from typhus 
fever (see PRUSSIAN TYPHUS EPIDEMICS OF 1812–14); of 
nearly 36,000 troops and officers defending the city, 
approximately 25,000 were ill or weakened from wounds 
and exposure, unable to bear arms.

Thousands of soldiers died in Danzig under deplor-
able conditions during the course of the siege, according 
to Siegler: “As there were no hospitals, beds or remedies, 
many died from lack of care, and at the same time infec-
tious diseases broke out and made great havoc. A clus-
ter of dead men and horses was a common sight in the 
streets, and in a short time many thousands of the troops, 
as well as of the inhabitants, were carried away.” Four 
hundred men died in January, 2,000 in February, 4,000 
in March, 3,000 in April, and 2,000 in May. During Feb-
ruary and March, 200 to 300 civilians died every week: 
“almost every family was in mourning, and many families 
were wiped out entirely.” After having abated somewhat 
during the summer months, the epidemic broke out with 
renewed force near the end of the siege in November, 
killing 245 inhabitants in just two weeks; by this time 
typhus had also spread among the Prussian and Russian 
besiegers.

Added to the misery caused by typhus fever, troops 
and civilians—but not the army officers, who had hoarded 
food and supplies and lived comfortably throughout the 
siege—suffered extreme hardships from lack of food and 
fuel due to fire-bombing of the city’s storehouses; many 
people during the latter part of the siege died of starva-
tion and exposure. By the end of the siege nearly 16,000 
soldiers and 5,600 civilians had died, the majority from 
typhus fever.

Further reading: Prinzing, Epidemics Resulting from 
Wars; Siegler, Danzig, Chronik eines Jahrtausends.

Drawings of three species of louse that can infect human beings: 
(left to right) head louse, blanket louse, and clothes louse. 
Louse-borne diseases, such as typhus fever, thrive in filthy and 
overcrowded conditions, frequently occurring in wartime or other 
periods when sanitation is not strictly observed. These tiny, 
wingless insects are about an eighth of an inch long.
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Delhi Hepatitis Epidemic of 1955–56 Large, 
explosive epidemic of viral hepatitis that attacked the city 
of Delhi in northern India during the winter of 1955–56. 
At that time, infectious hepatitis was considered endemic 
(existing in a region permanently) in Delhi (population 
1.8 million), with about 5,000 cases reported each year.

During 1955–56, massive contamination of one of the 
city’s main water supply sources led to its largest recorded 
epidemic of viral hepatitis. The source of the contamina-
tion, it was later discovered, was sewage from the Najaf-
garh drain that had accidentally backed up into the Wazi-
rabad pumping station (supplying water to many areas 
of Delhi) from November 10 to 16, 1955. Thousands of 
unsuspecting citizens were thus exposed to the infection 
during that period and many fell sick after an 18- to 62-
day incubation period.

The resulting epidemic was brief, lasting six to seven 
weeks (December 1, 1955–January 20, 1956), and explo-
sive, ending as suddenly as it had begun. The incidence 
was widespread and cases were reported simultane-
ously from far-flung areas of the city. Before any preven-
tive measures could be implemented, the hospitals were 
crowded beyond capacity. Overall, some 97,000 cases 
were estimated to have occurred, 29,300 of them icteric 
(with jaundice). Seventy-three deaths were recorded in 
the latter group. The outbreak peaked between December 
20, 1955, and January 4, 1956. Those in the 15–39-year-
old category suffered the highest incidence (2.9 percent). 
The attack rate was slightly lower (2 percent) in those 
above 40 years of age and even lower (1.2 percent) in 
those under 14 years of age. It was higher in men than in 
women and noticeably higher among upper-income fami-
lies, who presumably lacked the resistance and immunity 
possessed by their less fortunate neighbors. The attack 
rate among the cantonment troops was 50 per 1,000 for 
those on the Delhi waterline and one per 1,000 for those 
drinking well water. The rate among officers was twice 
that of the troops and four times that of the city sweep-
ers. Pregnant women suffered a higher morbidity rate 
(three times as much) than other women and a significant 
higher mortality (10.5 percent) than was recorded for the 
population as a whole (0.99 percent).

The initial or prodromal phase of the disease, char-
acterized by gastrointestinal symptoms during this out-
break, lasted about two to three days. Generally, though, 
the course of the disease was relatively mild, with symp-
toms of weakness, anorexia, nausea, fever, pain in the 
upper abdomen, and a yellowing of the eyes and skin. 
The average incubation period of 40 days was longer than 
usual for hepatitis, but this has been attributed partly to 
the prompt treatment (since the contamination was dis-
covered not long after it had occurred) of the water with 
additional alum and chlorine. Also, different strains of the 
hepatitis virus may have been involved, and the develop-

ment of the infection may have been delayed in a partially 
immune population. Given the extent and intensity of the 
initial exposure, surprisingly no secondary wave of infec-
tion was observed in the community.

Further reading: Melnick, “A Water-Borne Urban 
Epidemic of Hepatitis,” and Viswanathan, “Certain Epi-
demiological Features of Infectious Hepatitis during the 
Delhi Epidemic, 1955–56,” in Hartman et al., eds., Hepa-
titis Frontiers.

Dublin Plague of 1604–05 See IRISH PLAGUE OF

1604–05.

Dublin Plague of 1650–51   See IRISH PLAGUE OF

1650–51.

Durban Dengue Epidemic of 1926–27 Large 
outbreak of dengue fever that infected an estimated 
50,000 persons in and around the seaport of Durban 
in east Natal, South Africa. This infectious tropical and 
subtropical disease, caused by a virus transmitted by 
the bite of the Aëdes aegypti mosquito, is characterized 
by agonizing pain in the joints (hence it is also called 
breakbone fever) and frequently produces a dandified 
manner of walking in its victim (hence it is sometimes 
called dandy fever).

Late in 1926, dengue (pronounced den-gee or den-
gay) swiftly attacked many inhabitants of Durban; it had 
apparently swept from the nearby coastal town of Stanger 
in the north to Pinetown on the main railway line to 
Durban, continuing south to Kelso Junction. About 10 
percent of Durban’s population were bitten by diseased 
mosquitoes and, three to 12 days later, suddenly came 
down with fevers of 104°F or higher, severe frontal head-
aches, excruciating aches and pains in their limbs, and 
rashes. Victims’ convalescence was long and difficult, 
often lasting for weeks or even months. Mortality is gen-
erally low in dengue epidemics, but in the Durban cases, 
hemorrhagic symptoms were reported in a large number 
of them: the dengue virus attacked the circulatory system 
and precipitated bleeding from the nose and mouth, caus-
ing numerous human deaths. The infection struck men, 
women, and children of all ages and races. Only those 
immune as a result of previous dengue infection seemed 
to escape the epidemic, which ended in early 1927. It 
has been shown that extensive dengue epidemics appear 
only in endemic communities that have been free from 
the disease for a considerable number of years; this was 
the circumstance in Durban, where the last dengue out-
break had occurred in 1897. Authorities initially thought 
that the virus in Durban had been carried widely by 
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convalescents, but this theory was later overturned when 
it was proven that a person is infectious only as long 
as the fever lasts, which is seldom longer than the first 
three days. In addition, the disease’s virus is not transmit-
ted person-to-person; a mosquito becomes infected only 
when it bites an infectious person (or possibly a monkey) 
during the first three days of the sickness; the mosquito 
remains infected for life.

There are no known drugs or vaccines effective against 
dengue. Medical treatment usually consists of cool spong-
ing to lower the high fever, codeine or other pain-relieving 
drugs, and, in the case of dengue hemorrhagic fever, blood 
plasma and adrenalin. The eradication of mosquitoes and 
their breeding places is basic to controlling the disease.

Further reading: Cluver, Public Health in South Africa;
Scott, A History of Tropical Medicine.
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Eastern European and Central Asian HIV/AIDS 
Epidemic Among the last areas hit by the global epi-
demic, the former Soviet bloc countries experienced 
sharp increases during the late 1990s in rates of infection 
by human immunodeficiency virus (HIV), mostly among 
injection-drug users (IDUs). Earlier, in an outbreak dur-
ing the late 1980s—the first in what was then the Soviet 
Union—about 260 children (and later some of their 
mothers) were infected with HIV when hospital workers 
reused syringes, mistakenly believing that children did 
not carry the virus. For the next few years, other cases 
of HIV were few and far between, and many Soviet and 
(later) Russian officials claimed that only Western coun-
tries were afflicted with the disease.

But with the economic and social disruption following 
the 1991 breakup of the Soviet Union, many unemployed 
and disaffected young people began using illegal drugs—
especially heroin, which flowed north from Afghanistan 
and other parts of central Asia. Soon the incidence of 
HIV infection—including its often deadly stage, acquired 
immunodeficiency syndrome (AIDS)—rose in Ukraine, 
which was home to 90 percent of all people with AIDS 
in eastern Europe in 1998–99. The epidemic in the Rus-
sian Federation lagged behind by a year or so, but soon 
no other European country had as many HIV cases—the 
number of which reached nearly 1 million by the end of 
2005. The sharing of needles and syringes by IDUs, most 
of them young, is the primary means of HIV transmission; 

since 2000, at least three-quarters of new HIV cases have 
been among people under the age of 30. Prisons have 
become incubators for HIV disease, with a prevalence rate 
perhaps as much as four times that of the general popula-
tion due to tattooing and rape.

By 2005, epidemiologists had noted growing outbreaks 
in the central Asian countries of Uzbekistan, Kazakhstan, 
and Tajikistan, fueled by the use of injection drugs and, 
to a certain extent, by commercial sex (drug users some-
times exchange sex for drugs). Also hard hit was Romania, 
where HIV initially spread among children in orphanages 
who were given blood transfusions, often with reused 
needles, in a misguided attempt to keep them healthy; 
since that practice ended, the virus has been transmitted 
mainly through heterosexual contact. No areas in the for-
mer Soviet bloc, however, have epidemics as severe as the 
Russian Federation and Ukraine, where the adult preva-
lence rates in 2005 were estimated at 1.1 percent and 1.4 
percent, respectively. Between 2000 and 2004, for exam-
ple, the number of new HIV cases in the latter country 
almost doubled every year. During that same period in 
Russia, faced with declines in both the birth rate and life 
expectancy, HIV/AIDS exacerbated losses in the world’s 
only developed nation whose population is falling.

Some experts have criticized the countries in the 
region for doing little to combat HIV; Russia, for exam-
ple, spent five times as much money to help other nations 
with their public-health crises than it did on domestic 
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HIV/AIDS programs. Whether abetted by lack of fund-
ing or governmental neglect and denial, HIV disease 
has—after a delayed start—quickly become entrenched. 
Throughout eastern Europe and central Asia about 1.5 
million people were HIV-positive by the end of 2005—a 
twenty-fold increase in less than a decade, with the 
number rising by about one-third between 2003 and 
2005 alone. In that short span, deaths from AIDS almost 
doubled, to 53,000. Although injection-drug use still 
accounts for over 70 percent of all HIV cases, women are 
increasingly becoming infected—not just through drug 
use or sex work, but also through sex with male partners 
who have engaged in risky behavior. The next generation 
suffers as well: After giving birth, several thousand HIV-
positive Russian women have abandoned their babies or 
left them in state care. As HIV has spread outside certain 
ethnic groups, while treatment remains scarce (fewer than 
15 percent of people needing antiretrovirals for advanced 
HIV infection received them in 2005), some experts have 
projected that the Russian Federation alone will have 
5 to 8 million HIV cases by 2010. See also HIV/AIDS 
PANDEMIC.

Further reading: Kirby, Mark, “HIV/AIDS in Rus-
sia, Eastern Europe, and Central Asia,” AVERT. Available 
online. URL: http://www.avert.org/ecstatee.htm. Accessed 
April 3, 2007.

Ecuadoran Plagues of 1908–88 Arrival of bubonic 
plague in the port city of Guayaquil aboard a ship sail-
ing from Paita, Peru, in 1908; affecting close to 8,000 
people in the Ecuadoran port before striking thousands 
more elsewhere in the country in sporadic, rural out-
breaks. The disease, which is caused by the bacteria Yer-
sinia pestis and is spread from infected rodents and their 
fleas to humans, was first noted in Guayaquil’s rat popu-
lation and then spread to the populace there. The 1908 
plague cases in Guayaquil drew Ecuador into the world-
wide pandemic of bubonic plague that is said to have 
begun in Hong Kong in 1894 (see HONG KONG PLAGUE

OF 1894).
In Guayaquil (whose population in 1905 was 81,650), 

the medical community fortunately had braced itself for 
an invasion of plague, having heard that other port cit-
ies in Latin America were infected. The formation of 
a bacteriological institute, the acquisition of the valu-
able Yersin serum (at the time, the only treatment for 
the infection) from Europe, and an active rat eradication 
project helped mute the epidemic. Nevertheless, the 1908 
outbreak made a profound impression on the Ecuadoran 
leadership and has been credited with creating support 
for a costly public health campaign. From 1908 through 
1913, many coastal cities in Guayas, where Guayaquil is 
located, and in Manabí, Los Ríos, and El Oro provinces 

were affected by the spreading bubonic plague epidemic. 
Esmereldas province, somehow, was not involved. The 
disease spread from the coastal cities to Ecuador’s sierra 
(mountains) quickly, chiefly via the railroad. All areas of 
the mountainous region were affected at some time dur-
ing the period 1909–39, from Guaytacama, a small village 
near Ecuador’s northern border with Colombia, to the 
province of Loja, on the southern border with Peru. The 
Loja outbreak, which occurred from 1918 to 1926, was a 
result of infection from across the Peruvian border rather 
than from the Ecuadoran railway line.

Plague started to disappear from the coastal cities in 
1924, and the coast was considered plague free by 1930. 
In 1935, however, Guayaquil was again the site of plague, 
and remained so until the last case was recorded on April 
14, 1939, bringing the total number of cases recorded 
in that city from the time of the initial outbreak in 1908 
to 7,863, with 3,113 deaths. In the small villages of the 
sierra, the disease persisted as a rural, endemic pestilence, 
requiring constant vigilance on the part of health authori-
ties to prevent its spread.

Despite the eradication of plague in Guayaquil, peri-
odic flare-ups of the disease have been reported along 
the coast. Infected fleas stowing away in bags of mer-
chandise from Loja province were blamed for reintroduc-
ing plague to El Oro province, where small numbers of 
cases were recorded in 1939, 1940, 1950, and 1954. The 
island of Puná in the Gulf of Guayaquil was also the site 
of a small outbreak in 1954; again the disease came from 
Loja province. Wool exported from the island led to two 
more cases in Guayas province, not far from Guayaquil, 
in 1955. In the late 1950s and early 1960s, additional 
minor outbreaks in the coastal provinces were reported, 
the disease having spread there from Chimborazo prov-
ince in the Andes or from Loja province. The coastal city 
of Manta and its environs in Manabí province were hard 
hit between 1961 and 1963.

In Ecuador’s interior, Chimborazo, Tungurahua, Cañar, 
and Loja provinces have all been major sites of plague. 
In Chimborazo, the disease first appeared in 1909, affect-
ing 1,420 persons, chiefly in towns, from 1909 to 1939. 
Thereafter, plague in Chimborazo became primarily 
a rural disease, with 365 more cases between 1940 and 
1963. Mortality rates in Chimborazo were high, as high 
as 85.7 percent in 1946.

Tungurahua, adjacent to Chimborazo, had reported 
plague as early as 1926, with an epidemic affecting 100 
persons in 1929. The disease was reintroduced in 1956, 
probably via infected guinea pigs from Chimborazo or via 
rail from the coast.

In Cañar, just south of Chimborazo, 200 cases with 
high mortality were recorded in 1933. Smaller outbreaks 
were noted in 1945, 1951, and 1953, the latter said to be 
imported from Loja province.

92    Ecuadoran Plagues of 1908–88



Plague reached Loja province in 1918 in the Caza-
deros-Alamor area before finally arriving at the city of 
Loja in 1926. The province became a major focus of the 
disease, particularly during the May through December 
dry seasons, with 2,795 cases and 887 deaths from 1926 
through 1956. Another 222 cases were recorded in the 
province through 1963. Wild rodents from Peru have 
been blamed for the Loja outbreaks.

World Health Organization statistics indicate contin-
ued incidence of plague in Ecuador throughout the 1960s, 
with a sharp decline in the 1970s. There was a resurgence 
in the disease in Chimborazo in the early 1980s, with 65 
cases occurring between January and April 1983. There 
were only three cases of plague from 1985 through 1988, 
all in 1985 in Loja, apparently having been spread there 
from across the Peruvian border. Hamsters and rabbits 
have been implicated in the spread of plague in Ecuador, 
along with the usual rat vector.

Further reading: Pan American Health Organization, 
Health Conditions in the Americas; Pan American Health 
Organization, Plague in the Americas.

Ecuadoran Yellow Fever Epidemics of 1740, 1743, 
and 1842 See GUAYAQUIL YELLOW FEVER EPIDEMICS OF

1740, 1743, AND 1842.

Edinburgh Plague of 1530 First of four major epi-
demics of bubonic plague to afflict Edinburgh and other 
towns of Scotland in the 16th century. Preceded by at 
least a half-dozen less severe outbreaks during the first 
quarter of the century, especially the years 1502–05, 1512, 
1519–20, and 1529, this visitation began in Edinburgh in 
May 1530 and lasted through the end of September. Aber-
deen and probably many other places between the Firth 
of Forth, where Edinburgh is situated, and the Firth of 
Moray in the north of Scotland were affected too.

Civic authorities in all Scottish burghs (chartered 
towns) had begun to issue strict regulations in time of 
plague, both to avert it and to deal with it once it arrived. 
Far harsher than their English counterparts, Scottish 
authorities ordered perpetual banishment, branding, 
and even death as punishments for disobeying certain 
decrees. For example, a tailor was hanged in front of his 
own door because he failed to notify the authorities that 
his wife had plague and had attended church while she 
was ill (fortunately the rope broke and the man was given 
the lesser sentence of banishment from Edinburgh). A 
woman accused of bringing the plague to Edinburgh 
from the nearby town of Leith, and another of attending 
church and moving freely about while infected with the 
disease were drowned for these crimes. These and many 
other equally unfortunate men and women were victims 

of the erroneous belief that bubonic plague is spread 
through human contact, whereas it can be transmitted 
only through the bite of a flea. The flea, having ingested 
the deadly plague bacillus (Pasteurella pestis) from its 
plague-infected rat host, then regurgitates it into the 
bloodstream of a human being.

It is not known where the epidemic of 1530 origi-
nated, but it was almost certainly imported into Scotland 
from an English or foreign port. Although bubonic plague 
can remain endemic in a rat population, which can result 
in minor outbreaks in human communities from time to 
time, a major epidemic evidently requires the introduc-
tion of a fresh strain of Pasteurella pestis into a given 
rat population virulent enough to create a quantity of 
“plague-blocked” fleas sufficient to infect large numbers 
of human beings.

Further reading: Creighton, A History of Epidemics in 
Britain; Daiches, Edinburgh; Dickinson, A New History of 
Scotland; Shrewsbury, A History of Bubonic Plague in the 
British Isles.

Edinburgh Plague of 1568–69 Second serious out-
break of bubonic plague to afflict Edinburgh, Scotland, 
in the 16th century. Spanning two plague seasons, from 
September to December 1568 and from spring 1569 to 
autumn 1569, this epidemic may have claimed 10 percent 
of Edinburgh’s estimated population of 25,000.

As in prior years, strictly enforced regulations were 
issued to avoid and control the pestilence. Many involved 
procedures for maintaining the plague-sick in isolation 
huts outside the city gates. Officers were appointed to 
supervise the cleaning of infected houses and the removal 
of household members to the isolation site. Clothing and 
other items belonging to infected persons were cleaned in 
a special caldron from which nothing could be removed 
upon pain of death. Two men and two women were cho-
sen to bury plague victims in graves that had to be seven 
feet deep (in contrast to plague-burials in England, where 
corpses were often hastily buried in very shallow graves). 
These measures were useless in stopping the spread of 
plague, which is transmitted to humans from the bite of 
fleas, whose natural host is the house-dwelling rat (see 
EDINBURGH PLAGUE OF 1530). Those persons forced to the 
isolation moor would in fact be safe from plague because 
the plague-infected rats would remain in the houses 
of the town, but when sent back to their homes, these 
unfortunate people would once again be at risk.

Although ignorant of the plague’s true cause, people 
observed that major outbreaks seemed to be brought 
to a city from somewhere outside. Thus civic authori-
ties were always alert to news of plague in other places. 
Accordingly, in September 1569, a certain merchant 
was blamed for importing the disease into the city the 
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previous year, and ships arriving from Denmark, where 
plague was reported, were ordered to unload their cargo 
outside of Edinburgh.

The first medical work by a Scotsman (Dr. Gilbert 
Skeyne), and written in the vernacular to make it acces-
sible to the common people, appeared during this epi-
demic. Like most medical tracts of the period, this book 
was largely a reiteration of theories and advice that had 
been circulating for centuries, but it offered an interest-
ing and important eyewitness account of the deplorably 
unsanitary conditions of Edinburgh, where the custom 
of leaving human waste to rot in the streets caused con-
tamination of the water supply, proliferation of disease-
transmitting vermin, and other serious health hazards.

Further reading: Creighton, A History of Epidem-
ics in Britain; Shrewsbury, A History of Bubonic Plague in 
the British Isles; Smout, A History of the Scottish People, 
1560–1830.

Edinburgh Plague of 1585 Severe epidemic of 
bubonic plague affecting Edinburgh and many other 
towns of the east coast of Scotland. First appearing in July 
1584 in the seaport town of Wester Wemyss, into which it 
was probably imported from Flanders, where it was then 
epidemic, the plague spread to several boroughs between 
the Firth of Tay and the Firth of Forth before reaching 
Edinburgh in May 1585, where it destroyed as much as 
10 percent of the population.

The civic authorities claimed the disease entered Edin-
burgh “by the infectioun of a woman who had beene in 
Sanct Johnstoun, where the plague was” and immediately 
issued a series of ordinances to combat the epidemic. Cit-
izens were prohibited from sheltering travelers without 
permission, stray animals were slaughtered, and conceal-
ment of a case of plague was punishable by death. Fear 
of the disease caused the usual exodus from the city of 
all who were able to flee; in December the city recorded 
that due to desertion “the kirk [church] is now destitute 
of elders and deacons.” The king left Edinburgh, mov-
ing from town to town as each refuge was successively 
invaded by the epidemic. A surgeon was appointed to care 
for the sick, and homeless children were sheltered at the 
city’s expense. The customary isolation facilities were set 
up on the moor outside the city, and public gatherings, 
except for churchgoing and marketing, were prohibited.

The towns of Perth, Stirling, Falkland, St. Andrews, 
and Dundee also suffered from plague in 1585. After sub-
siding in winter, the plague appeared the next year in sev-
eral scattered places. It probably visited Edinburgh once 
more, though less severely, in 1587.

Further reading: Creighton, A History of Epidemics in 
Britain; Shrewsbury, A History of Bubonic Plague in the Brit-
ish Isles; Smout, A History of the Scottish People, 1560–1830.

Edinburgh Plague of 1597 Last of four major epi-
demics of bubonic plague to attack Edinburgh, Scot-
land, and neighboring towns in the 16th century. This 
epidemic was widespread and killed many, but mortality 
figures are not known. Appearing in Inveresk at the end 
of June 1597 and probably imported to Scotland through 
the port of Musselburgh (near Edinburgh), the plague 
spread as far north as Dundee, and south to the English 
border. Edinburgh authorities gave considerable plague 
relief to the people of several afflicted towns and took the 
usual measures in an effort to prevent its invasion of their 
own city, including posting watches at the town gates to 
inspect travelers for signs of exposure to plague, order-
ing beggars to leave the city, and isolating the sick upon 
the nearby moor. In September, a couple was banished 
from Edinburgh forever for concealing the illness of their 
child, and in October a woman was ordered to be hanged 
for “conceilling of the pest and beand the caus of infec-
tion of sundry persons.”

Bubonic plague in Scotland usually appeared first 
in port towns along the east coast, to which plague-
infected rats were carried by ships coming from Eng-
lish and European ports. Quarantining of ships became 
a standard practice, which was effective only so long 
as the ships were barred from landing. Once docked, 
a ship’s rats would move to shore and seek out per-
manent homes in the houses of the town, usually first 
invading the slums of the poor, whose dwellings were 
packed around dock areas and constructed of primitive 
materials ideal for the nesting of rats. If an epizootic 
was present among the rats, an epidemic of plague usu-
ally erupted among the human population through the 
agency of plague-carrying or “blocked” fleas (see EDIN-
BURGH PLAGUE OF 1530).

Further reading: Creighton, A History of Epidemics in 
Britain; Dickinson, A New History of Scotland; Shrewsbury, 
A History of Bubonic Plague in the British Isles; Smout, A 
History of the Scottish People, 1560–1830.

Edinburgh Plague of 1604–07 See SCOTTISH PLAGUE

OF 1600–08.

Edinburgh Plague of 1644–46 See SCOTTISH PLAGUE

OF 1644–48.

Egyptian Cholera Epidemic of 1883   Serious out-
break of cholera causing the death of more than 58,500 
persons, mainly in the populous areas of upper Egypt. An 
important aspect of this one-year-long epidemic was the 
discovery made by German bacteriologist Robert Koch in 
1883 in Egypt of the microorganism or bacterium that is 
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the cause of the acute infection of cholera: Vibrio comma
(or Vibrio cholerae).

The disease cholera appeared for the first time in 
Egypt in 1831 when Egypt’s khedive (viceroy), Mehemet 
Ali, asked consuls of the European powers to use the city 
of Alexandria as an outpost to provide health assistance 
for the Egyptian people. Thereafter this Egyptian city 
became an epidemiological laboratory for Western Euro-
pean scientists.

At the time, Mecca (the Islamic holy city in western 
Saudi Arabia) was the most notorious diffusion center for 
the spread of cholera, which broke out epidemically there 
33 times between 1830 and 1912. Cholera was frequently 
introduced into the Alexandria-Cairo area by Muslim pil-
grims returning from Mecca and spread up the Nile into 
upper Egypt and sometimes into the Sudan. Libya, Tuni-
sia, Algeria, and Morocco were also infected via Egypt by 
cholera epidemics originating in Mecca. Various trans-
portation routes and commercial centers were principally 
responsible for the spread of cholera, which was carried 
about by Mediterranean ships that called at North African 
ports.

British scientists had been studying the disease in 
India for some time when, in 1846–47, the English physi-
cian John Snow concluded that cholera was not carried 
by bad air or by direct contact. He saw intractable diar-
rhea, unwashed hands, and shared food as leading fac-
tors responsible for spreading the disease. In addition, 
Snow determined that cholera-contaminated excrement, 
by permeating the ground and getting into public wells, 
was mixing with water used for drinking and cooking; 
diseased discharge also ran along channels and sewers 
into rivers from which entire towns were sometimes sup-
plied with water. Diarrhea, acute spasmodic vomiting, 
and painful cramps are symptoms of cholera. A person’s 
face becomes drawn, his extremities cold and withered; 
blood pressure falls, and the pulse becomes faint. With 
the increase in dehydration, the patient can become stu-
porous and comatose and may die of shock. Without 
treatment, death can occur swiftly, sometimes without 
any warning; the disease usually runs its course in two to 
seven days.

With the fresh outbreak of cholera in Egypt in 1883, 
leading French and German bacteriologists were dis-
patched to Alexandria to study the disease in depth and 
determine its cause. The French chose the experimental 
method of investigation by administering the cholera-
contaminated dejecta (waste) to animals. The method 
failed to reproduce the disease in animals. One of the 
members of the French group (named Thullier) caught 
the disease at Alexandria and died before he was able to 
return to France.

Robert Koch, German physician and bacteriologist, 
had prepared a paper in Berlin in March 1882, announc-

ing his discovery of the tubercle bacillus, the bacterium 
that is the cause of tuberculosis. Dr. Koch, who headed 
the German group in Egypt in 1883, performed autop-
sies on 10 cholera victims within two to three hours after 
their deaths. His microscopic discovery was the short, 
curved, comma-shaped bacillus that, after reaching the 
human intestine, causes the disease.

Shortly after Koch’s discovery of the Vibrio comma,
the epidemic in Egypt came to an end. To continue his 
research, the German government sent him to the Medi-
cal College in Calcutta, India, where he succeeded in 
confirming his preliminary findings from Egypt, perform-
ing additional autopsies as well as other tests on cholera-
contaminated stools, vomit, and water. While his views 

German physician and bacteriologist Robert Koch (1843–1910) at 
work in his laboratory, searching for disease bacteria. Among his 
numerous important medical discoveries were the cause of tuberculosis 
(TB), the cause of Asiatic cholera, a preventive inoculation against 
anthrax, and a vaccination against rinderpest (cattle plague). He 
also investigated bubonic plague in India and malaria and sleeping 
sickness in Africa. (Bettmann/CORBIS)
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were not completely accepted, his continued research, 
especially after the HAMBURG CHOLERA EPIDEMIC OF 1892, 
wherein he used peptone water as an enriched medium 
for cultivation of the microorganism, led to new tests 
being devised, differentiating the specific germ of true 
cholera from other vibrios (rigid, motile, comma-shaped 
bacteria).

The Vibrio comma enters the human body via the 
mouth, usually in contaminated food or water, causing an 
infection in the mucous membrane lining the lumen of 
the small intestine. Unwashed hands or uncooked fruits 
and vegetables as well as sewage-contaminated water sys-
tems are the prime ways to spread cholera.

Dr. Koch’s findings paved the way for the extensive 
study of water purification and sewage disposal. The 
germ theory of cholera introduced new methods for 
guarding against the disease, including the implementa-
tion of chemical disinfectants and heat to kill the bacil-
lus. Further, ways for more careful handling of the sick 
were employed to guard against passing cholera to oth-
ers. By 1893, a vaccine against the disease had been 
developed.

In Egypt, compulsory inoculation against cholera 
was instituted in 1913. While no epidemic of cholera has 
occurred in the country since, this is more likely attrib-
utable to safer sewage disposal and purer water supplies 
than to the vaccine. In recent years, it has been proven 
that current standard vaccines have not been effective 
in altering the transmission of cholera. Intensive studies 
continue toward developing an effective vaccine, but at 
present, clinical hygiene provides the only certain protec-
tion against cholera.

Further reading: De, Cholera, Its Pathology and Patho-
genesis; Oxford Textbook of Medicine; Rosenberg, The Chol-
era Years; Stock, African Environment Special Report 3: 
Cholera in Africa.

Egyptian Cholera Epidemic of 1902   Serious out-
break of cholera that killed thousands of people in Egypt 
in the summer of 1902. Cholera frequently occurs when 
sanitation is inadequate and is spread by polluted water 
and food. It chiefly affects a person’s small intestine.

Accounts of the 1902 epidemic in Egypt differ consid-
erably. One account attributes it to an Egyptian Muslim 
returning from a pilgrimage to Islam’s holy city of Mecca 
in western Saudi Arabia (the disease was often prevalent 
in Mecca, where some 4,000 people had died of it earlier 
in 1902). The Egyptian pilgrim brought a can contain-
ing holy water and poured it into his village’s well, not 
realizing that the holy water was cholera-polluted; he 
had hoped to bring something sacred (not cholera) from 
Mecca to his neighbors, who had not been able to make 
the pilgrimage themselves. Instead, according to this 

account, a cholera epidemic erupted that allegedly took 
the lives of some 42,000 people.

Another account points to an infected well for touch-
ing off the epidemic but differs on how the well became 
contaminated. Some returning Muslim pilgrims, who had 
contracted cholera at Mecca, developed symptoms (like 
diarrhea and cramps) while journeying home at Tor, a 
town on the east coast of the Gulf of Suez. Upon their 
return to Moucha, Egypt, these cholera-stricken Egyp-
tians soon urinated in latrines close to the village’s public 
well, located near the mosque in the center of Moucha. 
The well became contaminated, and water taken from 
it carried the disease to the village’s first victims of the 
epidemic in August 1902. During the next two months, 
according to this account, approximately 35,000 people 
in Egypt became infected with cholera (14,801 became ill 
during the first four weeks of the epidemic; 9,466 fell vic-
tim the fifth week; and morbidity dropped rapidly after 
6,388 cases were recorded during the sixth week); thus 
purportedly there were only from 3,500 to 5,000 human 
deaths. Yet another source reported 31,540 deaths from 
the cholera, which had spread into Syria by early October.

Further reading: Gallagher, Diseases That Plague Mod-
ern Man; Scott, A History of Tropical Medicine.

Egyptian Cholera Epidemic of 1947 Catastrophic 
outbreak of cholera in Egypt, causing the death of more 
than 20,000 people, more than half of those infected with 
the disease, in less than three months.

Since 1923 the number of cholera cases had declined 
worldwide, while the disease continued to rage through-
out the Indian subcontinent in periodic outbreaks. Prior 
to 1947, cholera had made its way into Egypt with groups 
of pilgrims returning from Mecca, resulting in major out-
breaks that frequently began in Egypt’s Alexandria-Cairo 
area. However, the cholera disease that entered Egypt in 
September 1947 is thought to have occurred as a result 
of the movement of British military personnel from India. 
Although Egypt was a sovereign independent state after 
1922, British troops remained stationed there until 1952. 
On September 18, 1947, the first recorded cholera cases 
occurred in the Egyptian village of El Korein, the home of 
many workers employed at a nearby British military base. 
Unwashed hands, uncooked fruits and vegetables, and 
sewage-contaminated water supplies can easily spread 
cholera, which chiefly affects the human small intestine 
or digestive tract.

Thousands of traders from all over Egypt were attend-
ing a major date fair in the vicinity of El Korein at the 
same time that the first outbreak occurred. Many of the 
traders contracted cholera either directly from other 
infected traders or from eating contaminated dates. In 
a few days the disease was running rampant throughout 
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the Nile River Delta; smaller outbreaks were also reported 
along the Nile as far as the town of Qinã. In less than three 
months, 32,978 people were sick with severe diarrhea and 
vomiting; death, mainly from dehydration, came swiftly to 
20,474 infected persons by early December 1947.

After German bacteriologist Robert Koch identified 
the cholera bacillus while working in Egypt and India in 
1883, methods for guarding against the dreaded disease 
were instituted in the two countries. Chemical disinfec-
tants were used, as well as heat to kill the bacillus; also, 
those infected were carefully handled to prevent conta-
gion of others. After 1913, when compulsory inoculation 
of a cholera vaccine was instituted, Egypt was gener-
ally free of cholera until 1947. The swift conveyance of 
this acute disease in 1947 did not allow for precaution-
ary measures; also control measures were not instituted 
before this serious cholera epidemic (the worst outside of 
the Indian subcontinent since 1923) ended abruptly soon 
after the last case was recorded on December 5, 1947; it is 
not known if the epidemic moved out of Egypt.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Stock, African Environment 
Special Report 3: Cholera in Africa.

Egyptian Diphtheria Epidemics of 1882–86 See 
CAIRO AND ALEXANDRIA DIPHTHERIA EPIDEMICS OF 1882–86.

Egyptian Malaria Epidemic of 1942–44 Serious 
epidemic of malaria infecting almost a million people in 
Egypt and killing as many as 200,000.

The mosquito Anopheles gambiae, a carrier of the 
protozoan responsible for the transmission of malaria 
to humans, traveled from Sudan down the Nile River to 
Egypt, where it had never been recorded prior to 1942 
(tropical Africa is the natural home of the vector). The 
Nile River village of Abu Simbel reported the first out-
break of malaria, and government investigators found 
almost all of the village’s 3,500 inhabitants infected at 
the end of April 1942. By then, malaria had spread about 
4,300 miles into Egypt, especially along the Nile.

At that time (1942), much of the country had con-
ditions suitable for malaria to spread; good breeding 
grounds (swamps and other stagnant water bodies) for 
mosquitoes, a human population that had never built up 
an immunity, and a population whose disease resistance 
had been weakened by undernourishment during World 
War II. Food shortages and overcrowding were among 
the hardships in British-occupied Egypt. Increased war-
time ship traffic on the Nile helped the migration of the 
mosquito gambiae from the Sudan.

In 1942, Dr. Fred L. Soper, who had successfully 
fought a malaria outbreak in Brazil in 1938–40 and was 

a member of the Rockefeller Foundation, was assigned to 
the U.S. Typhus Commission in Cairo; he saw the seri-
ousness of the epidemic and suggested a plan to the Brit-
ish and Egyptian authorities for immediate eradication: to 
spray 150 tons of the insecticide Paris green on potential 
mosquito-breeding places. But the authorities limited the 
insecticide to certain mosquito-occupied areas, and the 
epidemic was not halted.

By the closing months of 1943, government offi-
cials became convinced their eradication methods were 
futile and decided to employ Soper’s program; within six 
months after systematically and simultaneously spraying 
all mosquito-breeding areas with Paris green, the epi-
demic ended in Egypt.

Further reading: Burnet and White, Natural History of 
Infectious Disease; Harrison, Mosquitoes, Malaria and Man.

Egyptian Plague of 1347–49 Catastrophic outbreak 
of plague in Egypt that killed hundreds and sometimes 
thousands of people daily during the early years of the 
BLACK DEATH.

The dreaded plague entered the country through 
Alexandria, its chief port, with Italian merchants on 
ships coming from Constantinople (Istanbul); the ships 
carried rats infested with diseased fleas. In Alexandria, 
some 100 to 200 persons reportedly died each day in the 
first weeks of the epidemic. The mortality increased in 
the city as the temperatures increased, as many as 750 
human deaths apparently occurring on particular days. 
Most of these deaths were from pneumonic plague, the 
most serious and highly infectious form. By the spring of 
1348, human fatalities on some days evidently reached 
a thousand in Alexandria, where about 100,000 persons 
lived prior to the plague’s devastation; the city would not 
again reach that number of inhabitants until the 16th 
century.

The important Egyptian port of Damietta was crippled 
by the plague epidemic, which brought its fishing trade 
to a standstill. The death toll in Damietta and other Nile 
Delta villages was large; at Bilbais, human bodies were 
piled in mosques, and shops and roads were littered with 
decaying cadavers. Plague moved up the Nile to Cairo, 
where human deaths averaged about 300 daily until the 
end of 1348. Many deaths were from septicemic plague, 
which infects the blood. The mortality rate was severe in 
Cairo, where some sources said 7,000 or more perished on 
some days in the late spring of 1348 and the early fall of 
1349. At times there was a shortage of coffins in the city, 
and no shrouds were available in which to bury the dead.

From Cairo, the plague moved southward and east-
ward, reaching Aswan along the upper Nile by Febru-
ary 1349. Egyptians also helped spread the Black Death 
by land and sea to other regions in North Africa, such as 
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Tunisia and Libya. See also BLACK DEATH; MIDDLE EAST 
BLACK DEATH EPIDEMICS.

Further reading: Gottfried, The Black Death; Ziegler, 
The Black Death.

Egyptian Plague of 1834–35   Serious epidemic of 
mainly bubonic plague that killed at least 30,000 persons 
in Egypt over a period of about nine months.

In Egypt’s northern port of Alexandria in July 1834, 
many of the workers in the cotton stores and in the har-
bor area came down with plague. Some British sailors 
who helped load bales of cotton onto England-bound 
ships contracted the disease also. Shortly, lazarets or laza-
rettos (hospitals for the treatment of contagious disease) 
were set up to isolate plague patients, as the epidemic 
continued to spread in Alexandria and then inland to 
Cairo on the Nile River. Some villages were hard hit; oth-
ers were not infected by plague; in Cairo, a number of 

physicians died of it (some of them had never touched a 
diseased patient).

At the time it was still unknown that the plague bacil-
lus can infect fleas that carry it to humans from infected 
rodents (often rats). Because for centuries plague had 
broken out in port cities after the arrival of infected ships, 
most doctors believed there was a direct connection 
between the disease and the exchange of goods. Doctors 
did not yet know that plague-ridden fleas are able to sur-
vive from six weeks up to a year after lodging in clothes, 
rags, carpets, and other goods, such as cotton. The conta-
gion theory had long been popular among physicians and 
influenced them to use quarantine and other precaution-
ary measures during plague outbreaks. However, French 
physician Antoine B. Clot, called Clot-Bey, who was then 
chief surgeon to Egypt’s khedive or viceroy (Mehemet 
Ali), discounted the contagion theory and instead said 
that germs infecting the atmosphere were responsible 
for plague (the ancient miasmatic hypothesis). To prove 

The plague reached Alexandria on ships from Constantinople (Istanbul) in 1347, quickly swept through the Nile River Delta, and then spread 
in almost every direction in the next two years.
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this, he and his colleagues visited many cases of plague 
(in all stages of infection) in Cairo and conducted 100 
postmortem examinations without taking special precau-
tions, resulting in no ill effects. Clot-Bey inoculated him-
self with the blood of a plague patient and developed no 
symptoms at all, although the patient died. Other experi-
ments were performed with serum from carbuncles and 
with clothing from plague patients; in some tests, there 
were no ill effects, but others resulted in plague deaths of 
physicians and others. (Plague pneumonia can be trans-
mitted person to person by droplet infection, the cough-
ing into the air of droplets from patients.)

Following the close of the epidemic in the spring of 
1835, the medical authorities in Egypt concluded that 
about 33 percent of the plague-infected perished—mostly 
from the bubonic form, but also from the pneumonic 
and septicemic forms in some cases. During the next 
five years, numerous medical publications in Europe 
related this Egyptian epidemic, and the writings of Clot-
Bey influenced students of epidemiology for the next 50 
years; the medical profession in Egypt was split into two 
conflicting camps: miasma versus contagion.

Further reading: Gregg, Plague: An Ancient Disease in 
the Twentieth Century; Hirst, The Conquest of Plague.

Egyptian Poliomyelitis Epidemic of 1940–41 See 
NEW ZEALAND TROOPS POLIOMYELITIS EPIDEMIC OF 1940–41.

Egyptian Relapsing Fever Epidemic of 1944–46
Outbreak of louse-borne relapsing fever in Egypt, killing 
a reported 3,295 persons out of 128,541 infected. Relaps-
ing fever, also called “recurrent fever,” is characterized by 
headache, chills, and high fever. A sick person will appar-
ently recover after a few days and then shortly become 
ill again; this pattern will continue if the infection is 
untreated.

This systemic spirochetal disease entered northern 
Egypt from the Libyan desert area to the west in the fall of 
1944. Workers in Egypt’s province of Beni Suef contracted 
the infection, which is transmitted by lice and ticks, and 
helped spread it southward into the province of Asyūt 
(Assiout or Assiut). At the time (1944) Egypt’ s public 
health services were grossly inadequate, and typhus fever 
and malaria were afflicting thousands; consequently, con-
ditions were also favorable for epidemic relapsing fever to 
occur.

In 1945, the epidemic moved rapidly from Asyūt 
southward along the Nile River areas to Qena (Qinā) 
province and eventually throughout the rest of Upper 
Egypt to Aswan province (southern Egypt on a map). To 
the north, the disease traveled from Beni Suef to the prov-
inces of El Minya, El Faiyûm, and Giza—all bordering the 

Nile—subsequently penetrating the cities of Cairo, Alex-
andria, and Gharbı̄ya, as well as the Suez Canal ports.

The epidemic ignited in 1946, with morbidity (inci-
dence of disease) increasing progressively during the 
first three months of the year (some 44,000 persons were 
infected). Then the worst month came—April—with 
35,430 cases of relapsing fever recorded. May was almost 
as bad, and afterward the epidemic declined due to help 
from the British and Americans, who supplied Egypt with 
DDT and other materials to combat the disease. In pre-
vious outbreaks of typhus in Egypt, DDT had been an 
effective method of delousing the population, but in 1946 
many people, especially women in relapsing fever areas, 
refused to go to the DDT dusting stations; others refused 
to report the infection out of fear of being taken to special 
hospitals or to isolation camps. Thus the epidemic had 
increased during that period. Finally Egypt’s Ministry of 
Health, assisted by volunteers from elite women’s groups 
and the Muslim Brotherhood, was able to move into 
stricken regions to help delouse the sick in their homes 
and to inject acutely sick patients with Salvarsan (used 
for the treatment of relapsing fever, syphilis, and other 
spirochetal diseases) to prevent death from myocarditis. 
As a result, the epidemic came to an end in September 
1946. Other methods for control of relapsing fever and 
other diseases were later introduced in Egypt, and since 
then no major relapsing fever epidemics have occurred in 
the country.

Further reading: Gallagher, Egypt’s Other Wars: Epi-
demics and the Politics of Public Health; Simmons et 
al., Global Epidemiology: A Geography of Disease and 
Sanitation.

Egyptian Rift Valley Fever Epidemic of 1977
Severe epidemic of Rift Valley fever (RVF) that infected 
about 18,000 persons (killing 598 of them) in Egypt dur-
ing the latter part of 1977.

In October 1977, Rift Valley fever, an arthropod-borne 
viral disease, broke out unexpectedly among the inhabit-
ants in the lower region of the Nile River valley and Delta 
area; it paralleled a massive epizootic among the animal 
population of the region. This was the first time that RVF 
was known to have occurred north of sub-Sahara Africa. 
How the disease entered Egypt is not known for sure, but 
most likely the RVF virus entered Egypt by way of Sudan, 
where RVF epizootics had occurred in 1973 and 1976, 
being brought into the country with a large number of 
Sudanese camels (which Egypt imports annually). Stud-
ies have concluded that the arthropod vectors of RVF in 
Egypt were several species of mosquitoes (Aëdes caballus, 
Aëdes circumluteolus, and Aëdes theileri), which live on 
camels, sheep, or cattle; RVF is transmitted through the 
bite of an infective mosquito or by handling infective 
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material of animal origin during necropsy and butcher-
ing. The RVF virus also may have come into Egypt with 
human beings or arthropods in air travel or with migra-
tory birds and their ectoparasites.

Persons of all ages became infected in Egypt. They 
first complained of fever, malaise with an initial rigor, 
severe headache, and lower back myalgia (and occasion-
ally nausea and vomiting). Their sudden fevers lasted 
four to seven days; complete recovery came within two 
weeks. Some patients developed encephalitis or ocular 
and hemorrhagic-like complications. The mortality rate 
ranged from a low of 0.2 percent among the military to 
3.3 percent of the general population, to a high of 14 per-
cent among those hospitalized. Official reports indicate 
that there were some 18,000 persons infected between 
October and December 1977; however, total infections 
may well have exceeded 200,000, according to other 
sources.

The RVF virus was first isolated in sheep and people 
during an epizootic in western Kenya’s Rift Valley (hence 
the disease’s name) in 1930. During the next 20 years, 
limited RVF outbreaks occurred in several regions in 
East and South Africa. In terms of morbidity and mortal-
ity, the 1977 epidemic in Egypt is considered the largest 
and most serious outbreak of RVF among human beings 
and animals. In 1978, RVF broke out again in Egypt and 
spread to the Sinai area, infecting United Nations sol-
diers there. The importance of the RVF virus as a human 
pathogen (disease-producing microorganism) was real-
ized as a result of these outbreaks.

Further reading: Hoeprich, ed., Infectious Diseases;
Klingberg, ed., Rift Valley Fever.

Egyptian Typhus Epidemic of 1940–45   Wide-
spread epidemic of louse-borne typhus fever in Egypt that 
infected more than 110,000 persons and killed as many 
as 20,000.

At the beginning of World War II, thousands of tran-
sient migrant workers were employed on large estates in 
the provinces of Beheira and Gharbı̄ya in Lower Egypt. 
They lived in filthy, crowded conditions, under which 
epidemic typhus thrives along with the human body 
louse (Pediculus humanus) that carries this fatal rickett-
sial disease. Most of the lice-infested workers came from 
the provinces of Minūfı̄ya and Daqahlı̄ya in the Nile River 
Delta of Lower Egypt, where typhus had been prevalent 
for the past 20 years.

Infection of louse-borne typhus occurs by the con-
taminative method, not by the bite of a louse; it can arise 
from crushed body lice or from feces of infected lice. 
Clothing, bedding, or dust containing dry, infected lice 
feces may remain contaminated for months. The mode of 
transmission of the infection is through a skin abrasion or 

by way of the conjunctive or through the mucous mem-
brane of the nasal passages or mouth.

The migrant workers brought the disease into the 
Egyptian cities of Cairo and Alexandria, and typhus inci-
dence in these two cities increased from 16 cases per 
100,000 people in 1941 to 125 per 100,000 in 1942. 
Between January 1943 and August 1944, Cairo reported 
7,156 cases and 1,359 human deaths; most of the 
sick were men between 16 and 25 years old, but males 
between the ages of 41 and 48 suffered the highest rate of 
mortality (almost 50 percent); more than twice as many 
men than women were infected. Cairo’s most severe out-
breaks occurred in the months of April and May 1943. 
The epidemic reached its peak in Egypt in 1943, when 
40,188 cases were recorded, with 8,252 fatalities; it had 
spread into Upper Egypt as far as the province of Asyūt 
(Assiut) by then.

By 1944, relapsing fever (another louse-borne disease) 
had swept into Egypt from Libya, and by 1946 it had 
killed 2,367 Egyptians and others. But the mortality rate 
was much lower than that for the typhus epidemic (about 
20 percent). If DDT powder, a newly available insecticide, 
had been used to control lice infestation, the incidence 
of typhus would undoubtedly have been greatly reduced. 
When DDT was used in 1947 and 1948, typhus cases 
dropped to 173 and 325 respectively. Inoculations with a 
cox-type vaccine had also proven effective in reducing the 
duration of the fever and the number of deaths.

Further reading: Horsfall and Rivers, eds., Viral and 
Rickettsial Infections of Man; Simmons et al., Global Epide-
miology: A Geography of Disease and Sanitation.

Encephalitis Lethargica (von Economo’s disease)
Epidemic of 1915–26   Pandemic of an unusual form 
of encephalitis that was first observed in small outbreaks 
in Romania and France in 1915. The disease then swept 
over the world, reaching Australia in 1917, North Africa 
in 1919, the United States in 1918–19, and parts of South 
America in 1919–20. Peaking during the winter of 1919–
20, when tens of thousands of cases occurred in Europe 
alone, the epidemic then slowed dramatically; since 1926 
only a very few, sporadic cases of the disease have been 
noted. The pandemic remains a medical mystery. Years 
after the disease essentially disappeared, scientists still do 
not know why it spread so widely before coming to a halt 
or even what caused it.

In 1917, the symptoms of encephalitis lethargica were 
described by Constantin von Economo, a brain anatomist 
in Austria who first recognized it as a specific clinical 
entity and coined a term for it. In Vienna, during the win-
ter of 1916–17, he saw 11 cases (six of which were fatal) 
that did not fit any diagnosis of which he was aware. The 
early acute symptoms—headaches and malaise, often 
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with fever—would be followed by somnolence and usu-
ally delirium. Patients could be awakened fairly easily, 
could even walk and follow instructions, but would lapse 
back into sleepiness if left alone. Paralysis could strike the 
extremities and cause rigidity and abnormal movements, 
but more frequently the ocular nerves were affected; in 
many patients the eyelids drooped considerably.

The nature and severity of the symptoms, and the 
course of the illness, varied significantly from patient to 
patient. The disease could last for weeks or for months, 
until the person died (as happened in an estimated 25 
percent of all worldwide cases) or recovered completely 
(another 25 percent).

About half or more of all patients, however, seemed 
to be entirely free of the disease, only to be troubled by 
a return of symptoms from several months to five years 
later. In some people, the latency period lasted as long 
as 15 to 20 years. In children the aftereffects included 
personality and psychiatric disorders, such as abnormal 
agitation. More troubling still was postencephalitic par-
kinsonism, which was marked by rigidity, spasms, and 
fits in which the eyes rolled upward before the patient fell 
down. Other people could remain locked for decades in a 
state of suspended animation.

The exact number of people afflicted by the dis-
ease cannot be calculated; because the mildest symp-
toms resembled those of other illnesses, such as the 
common cold or influenza, many cases of encephalitis 
lethargica were undoubtedly not recognized as such. In 
London, for instance, where the disease appeared early 
in 1918, it was first mistaken for botulism. Because in 
some respects the disease resembled other diseases, von 
Economo investigated many possibilities in trying to 
determine the cause of the Vienna outbreak. Soon, he 
had ruled out food poisoning, typhus, and tuberculo-
sis. Influenza seemed a more likely candidate, especially 
since in many countries encephalitis lethargica coin-
cided with the SPANISH INFLUENZA PANDEMIC OF 1917–19. 
However, as von Economo himself pointed out, the first 
appearances of the disease he described came months 
before Vienna was struck by influenza. In searching for 
the etiologic agent, von Economo autopsied several of 
his patients and discovered lesions of the brain stem 
that were close to the areas affected in severe cases of 
poliomyelitis. He therefore concluded that the disease 
was the result of an entirely new virus. No such virus 
was ever isolated, however, nor were any antibodies to 
such a virus found, and the cause of encephalitis lethar-
gica remains unknown.

The disease may have been around for centuries before 
von Economo observed it. When he surveyed the medical 
literature from the 16th century on, he turned up a num-
ber of reports of “sleeping sickness,” “comatose fever,” 
or “lethargic fever.” Although the accounts were often 

too sketchy to permit accurate diagnosis, von Economo 
maintained that at least two of them represented out-
breaks of the disease he studied in Vienna. In Tübingen, 
Germany, in 1712, many cases of sleepiness and notice-
able central nervous system disorders were noted, while a 
wave of influenza in northern Italy in the early 1890s was 
followed by widespread somnolence, called “nona.” After 
manifesting itself sporadically, encephalitis may have sud-
denly taken on epidemic form, but the reasons for its dra-
matic appearance and equally abrupt disappearance have 
never been determined.

Further reading: Booss and Esiri, Viral Encephali-
tis; Debré, “Lethargic Encephalitis or von Economo’s 
Disease”; von Economo’s account of the Vienna out-
break is translated in Wilkins and Brody’s “Encephalitis 
Lethargica.”

England, Great Plague of Terrifying epidemic of 
bubonic plague in 1348–50 that destroyed much of Eng-
land’s population and caused lasting social and economic 
disruption. Part of the pandemic of bubonic plague 
called the BLACK DEATH on continental Europe, the Great 
Plague or Pestilence (or the Great Mortality) most prob-
ably entered England at the southern coastal port of Mel-
combe Regis (modern Weymouth) in late June or early 
August 1348, possibly direct from the French seaport of 
Calais, then an English possession, or from the Channel 
Islands. The disease subsided in 1350 and intermittently 
returned, although not as drastically, during the next 
three centuries.

Bubonic plague is a rodent disease and is transmit-
ted to people by infected fleas that, after sucking the 
bacilli Pasteurella pestis into their stomachs along with 
their blood meal from the rodent host, dump the deadly 
bacilli into the bloodstream of any human being the flea 
then bites. Appreciation of the rodent-flea-human chain 
of infection is essential for a proper understanding of 
the cause and spread of bubonic plague. Except in the 
case of the pneumonic type, which attacks the lungs and 
can be transmitted from person to person through bacilli 
exhaled in droplets, a human being contracts plague 
only by flea bite; and since pneumonic plague, because 
of its virulence, kills its victims quickly, the spreading of 
plague through huge areas is attributed to the bubonic 
type.

Thus, wherever there were large numbers of plague 
victims, there necessarily were large numbers of epizo-
otic rats. Because these black rats were house dwellers 
(as opposed, for example, to brown field rats) they 
infested closely packed wood-and-thatch houses occu-
pied almost exclusively by the poor. The plague has been 
labeled a poor person’s disease simply because the house 
rat found the poor’s thatched roofs, earthen floors, and 
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straw bedding such inviting habitats. The houses of the 
privileged, built of stone with roofs of slate or tile, were 
not sought out by the house-burrowing rat with its atten-
dant disease-carrying fleas, and thus, as contemporary 
chronicler Robert of Avesbury attests, the plague attacked 
“few among the wealthy.” The high mortality among 
the well-housed clergy—ecclesiastic records were care-
fully kept and most statistical assessments are based on 
them—is accounted for, among other factors, by their 
visits to the flea-infested dwellings of suffering parishioners. 
Bubonic plague attacked adolescents and young adults 
more than any other age group, a phenomenon that 
remains unexplained.

Town authorities ordered clearance of filth from streets 
and rivers, but since plague and dirty conditions have lit-
tle connection, these admirable measures of public health 
did not help. Some relief was experienced during the win-
ter months, as rat fleas hibernate in frosty weather.

Of the plague’s symptoms, a contemporary chroni-
cler called Le Baker wrote that victims were “afflicted by 
swellings which appeared suddenly in various parts of the 
body . . . Others had small black blisters scattered over 
the whole body.” The swellings were the buboes, found in 
the groin, armpits, and neck, from which bubonic plague 
gets its name. Severe headache, violent chest pains, swell-
ing of the tongue, and subcutaneous hemorrhages were 
other outstanding symptoms. The sufferer often became 
distracted and staggered about and, if the attack was fatal, 
would normally die within three days.

Chronicles of the time show general agreement about 
the course the plague took through the British Isles 
but vary so much in statistics that definitive statements 
regarding mortality figures are not possible. Estimates 
range from one-twentieth to two-thirds of the total popu-
lation. It can be stated with certainty, however, that the 
more densely populated areas in eastern, central, and 
southeastern England suffered the most. Coastal areas and 
inland river towns, such as London, were most suscep-
tible to plague because ship rats (house dwellers on land) 
and fleas imbedded in cargo were constantly unloaded at 
these places.

Assessing the effects of plague is greatly hampered 
by the confusion of one disease with another in extant 
records, due to the medieval tendency to lump different 
diseases under a few generic names. A variety of distinct 
diseases, therefore, were labeled plague, leprosy, or fever, 
making it impossible for scholars to differentiate among 
deaths caused by plague or the many other diseases then 
prevalent, including typhus, smallpox, dysentery, diph-
theria, cholera, typhoid, and scarlet fever.

Medieval people were accustomed to recurrent epidem-
ics. The Great Pestilence, however, was unlike any other 
sickness they had experienced and its psychological effects 
went deep. Its mysterious appearance (the connection 
between plague and rats was not even guessed); its high 
case-mortality rate (nine out of 10 who contracted it died); 
its concentration on young men and women; and the 
apparent lack of contagion from others, which had been 
observed in other diseases, combined to make bubonic 
plague especially terrifying. Although hysteria evidently 
was not as great in the British Isles as it was in Europe, 
many people believed the plague was visited upon them 
by an angry God. Those physicians and other learned men 
who disregarded divine involvement suggested causes and 
recommended remedies that were ineffectual at best.

Extensive social and economic unrest marked the 
period following the Great Pestilence. Agriculture suf-

102    England, Great Plague of

(Top) Black rat (Rattus rattus), common in Europe in the Middle 
Ages. (Bottom) Brown rat (Rattus norvegicus), which displaced 
the black rat in many cooler regions (Europe and North America) 
after about 1800. Plague (fundamentally a disease of rodents, 
especially rats) is caused by the bacillus Yersina pestis, transmit-
ted from one rodent to another and to humans by the flea. There 
are more than 100 kinds of rats. The best-known species are the 
black rat (also known as the gray, roof, climbing, and Alexandrine 
rat) and the brown rat (also called the house, barn, wharf, sewer, 
or Norway rat). Both species came from Asia, spreading mostly on 
board ships around the world.



fered through lack of laborers; workers demanded higher 
wages; corruption among the clergy grew. Worst of all, 
perhaps, was the disruption of family life and the aban-
donment by family members of those in the throes of this 
“Great Mortality.”

Further reading: McNeill, Plagues and Peoples; Mul-
let, The Bubonic Plague and England; Smith, Plague on Us;
Shrewsbury, A History of Bubonic Plague in the British Isles;
Winslow, The Conquest of Epidemic Disease.

English Pestilence of A.D. 664 See YELLOW PLAGUE

OF A.D. 664.

English Plagues of the 1400s   Periodic, uncertain 
epidemics of bubonic plague. Identification of the disease 
is difficult due to the absence of clinical descriptions in 
the unfortunately small number of surviving narrative 
chronicles and official town documents. The historian’s 
task is further hindered by the medieval custom of lump-
ing different diseases with similar symptoms under one 
catchall label (fever, for example), and the almost generic 
type of phraseology used by chroniclers. For example, 
we see the observation “So great pestilence had not been 
seen for many years,” in reference to an epidemic in 1407, 
used in slightly varied ways in other documents through-
out the century; a mortality figure of 30,000, which can-
not have been consistently accurate, is also repeatedly 
used. Therefore, a reliable assessment of plague or other 
epidemics during the 15th century is not possible.

Further, there is much controversy among medi-
cal historians about the ebb and flow of plague in the 
black house-rat, a necessary condition for the pres-
ence of bubonic (and probably pneumonic) plague in 
human communities (see ENGLAND, GREAT PLAGUE OF). 
Because bubonic plague occurs mainly in the summer 
and autumn, historians point to unusually high mortal-
ity during these months (as indicated by parish burial 
records) as evidence of plague. However, several other 
diseases, such as typhoid fever and dysentery, are also 
most common in hot weather, so the recording of a “gret 
pestylens” or “gret mortalytie” that subsides in winter 
does not alone constitute sufficient proof to label a par-
ticular 15th-century outbreak as plague. The presence 
of plague in various localities at different times through-
out the century is very possible and even quite likely, 
but this cannot be stated with certainty. What is evident 
beyond doubt is that many local and more widespread 
outbreaks of infectious disease occurred throughout the 
century.

A severe pestilence of some kind broke out in many 
parts of England, including Bristol and London, between 
1405 and 1407. There were many outbreaks in the 1430s, 

and the famine years of 1438–39 were especially cruel. 
The period from about 1447 to 1454 saw several outbreaks 
of disease, especially in Oxford, Norwich, and London and 
its contiguous districts. The year 1464 is reported by an 
anonymous author in A Short English Chronicle as a year 
of great drought followed by “a grete pestilence through 
the realm” which apparently continued well into 1465 
and erupted in 1466 and 1467 in London. These are just 
a few of the more notable national epidemics described, as 
was the custom, as pestilence or plague, but that offer the 
historian little clue as to what they actually were. A some-
what more certain incidence of bubonic plague occurred 
in London and other parts of England, notably Norwich, 
during the two summers and autumns of 1478 and 1479. 
Hull was scourged by disease in 1472 and 1476 and quite 
probably by bubonic plague in 1478.

Plague—that is, disease in general—was thought to be 
caused by corrupted air, or “miasma,” which entered the 
body through open pores. Medical treatises (composed by 
continental Europeans, not Englishmen) advised minimal 
bathing, exercise, and sexual intercourse, all activities 
believed to open the pores. Instructions on bloodletting 
were included in some medical works, and recipes made 
up of everyday kitchen ingredients were widely used. 
King Edward IV had a special plague remedy consisting 
of marigolds, various herbs, and “a lytell suger of candy” 
if the concoction was too bitter. The idea of corrupted air 
was put forward by well-educated men and was the pre-
vailing theory for many centuries. In an age that could 
rely only on superficial observation, it was a sound guess: 
No one could have suspected that microscopic organisms 
were responsible for deadly sickness. It was the belief 
that miasmic air caused pestilence that caused Parliament 
either to prorogue many of its sessions or remove itself 
from London to outlying areas so many times in the sec-
ond half of the century to avoid the “corrupt and infected 
airs” of Westminster, where Parliament was housed. Indi-
viduals who could afford to do so regularly fled the towns 
where pestilence was present. The famous Paston Letters 
of the mid-1400s—correspondence between members of 
a prosperous Norfolk family—contain many references to 
pestilence and paint a very vivid picture of how defense-
less people felt in the face of sickness.

In the minds of many medieval people, miasmic atmo-
sphere was caused by the astrological conjunctions of 
the planets, which in turn were determined by the work-
ings of God. Penance and confession was advocated by 
many writers as the surest way to appease God and thus 
avoid disease; moderate personal habits were considered 
extremely important too. Avoidance of physicians who, 
with some exception, were widely distrusted both for 
their frequently demonstrated ignorance and their cor-
ruption, was advised as well. See also LONDON PLAGUE OF

1499–1500.

English Plagues of the 1400s    103



Further reading: Creighton, A History of Epidemics in 
Britain; Gottfried, Epidemic Disease in Fifteenth Century En-
gland; Mullet, The Bubonic Plague and England; Shrews-
bury, A History of Bubonic Plague in the British Isles; Slack, 
The Impact of Plague in Tudor and Stuart England.

English Plagues of the 1500s Many isolated out-
breaks of what presumably was bubonic plague in many 
parts of England. This period (1500s) is interesting for 
several reasons. First, the epidemiological character of 
bubonic plague, which was difficult to trace in earlier 
times due to a lack of statistical data, becomes clearer 
starting in 1538, when parishes begin to record mar-
riages, baptisms, and deaths. Burial records—although 
they seldom noted the alleged cause of death—allow 
the historian to assess seasonal mortality and thereby to 
make informed guesses at the type of disease involved in 
a given epidemic. Those records showing high death fig-
ures for the summer and fall, especially if supported by 
other evidence, can reasonably be assumed to have been 
bubonic plague, as the rat-fleas, which transmit the dis-
ease to humans from their plague-infected rodent hosts, 
are active only in warm weather. (Other diseases occur 
mainly in warm weather too, so caution must be used 
when labeling a given epidemic as plague if conclusive 
evidence is lacking.) It becomes apparent that, unlike 
other infectious diseases that usually affect widespread 
areas at once, plague often erupts in a given locality and 
spreads no farther or, if it does, travels only slowly and 
haphazardly to its next locale.

The human disease of plague is first of all dependent 
upon the rat disease, which must be present in the rat 
population of a given city or village. In order for bubonic 
plague to spread, plague-carrying rat-fleas or infected 
rats must be passively transported, embedded in cloth-
ing or in merchandise as people and goods move from 
place to place. Plague was often introduced into seaports 
and river ports by rats coming ashore from ships that 
had brought them from plague-infected places. It is pos-
sible that some rats actively traveled about and settled 
in new habitats. Burial records tell us that, especially in 
the early part of the century and throughout the 1520s, 
later 1530s, 1540s, and later 1550s, one town or another 
in England experienced an outbreak, severe or slight, of 
plague.

London was afflicted by what was probably plague at 
least a dozen times in the years preceding the institution 
of parochial record keeping, after which the identifica-
tion of bubonic plague becomes certain. In 1543, London 
was severely stricken by an epidemic that was probably 
plague, and again in 1547, 1548, and 1549. Other impor-
tant local outbreaks throughout England during this time 
include Shrewsbury in 1536; Chester and parts of Dev-

onshire in 1537; York and Hull in 1538; Bristol, Dover, 
Rye, and the north of England in 1544; Portsmouth in 
1545; parts of Northamptonshire, Devonshire, and Wilt-
shire in 1546; Cornwall in 1547; Lincoln in 1549; Bristol 
in 1551. Many towns of the Thames Valley experienced 
plague in 1520 and 1536. Cambridge was afflicted many 
times during these decades, particularly in 1513 and the 
late 1520s.

It is during this period that civil authorities became 
more and more active in their efforts to control dis-
ease. Their policies reflected the current beliefs about 
the spread of disease, and because these policies were 
advised for all and any diseases, they also reveal that one 
disease was still largely undifferentiated from another. 
In 1518, Londoners exposed to plague (which may have 
meant bubonic plague specifically or another pestilence) 
were ordered to stay at home and to carry a white rod 
four feet long if they must go out; infected houses were 
closed up and marked with bundles of straw for 40 days. 
In 1535, in response to a disease that probably was not 
plague, garbage was ordered to be carted away regularly, 
a wise regulation for general hygiene and effective in 
abating some infectious diseases, but of little importance 
in combating plague. To help avoid contagion—again, of 
use for some diseases but not for plague—public events 
were canceled, court terms adjourned, and even atten-
dance at church was discouraged because of the crowd-
ing involved.

London’s severe mortality in 1543 prompted addi-
tional measures, including the airing of clothing worn 
by infected persons, the destruction of dogs, which were 
believed to spread disease, and the burial of plague vic-
tims in deeper graves to prevent corruption of the air 
from their decaying bodies. Social conscience was dem-
onstrated in an order to provide care for sick individuals 
turned out of households, a measure that appeared with 
increasing frequency throughout the later 1500s.

Among the many medical tracts and sermons concern-
ing the “horryble Plague of the Pestilence,” perhaps the 
most popular, which saw about 15 editions between 1539 
and 1580, was The Myrour or Glasse of Helth necessary 
and nedefull for every person to loke in that wyll kepe theyr 
body from the sekenes of the pestylence. Although these 
works provided much-needed comfort and hope, they 
contained the same ineffectual kitchen remedies, theories 
of corrupted airs, and ideas about divine and cosmologi-
cal causes that had been current for centuries and would 
continue to be so until the advent of modern medical sci-
ence. See also LONDON PLAGUE OF 1563; LONDON PLAGUE

OF 1578; LONDON PLAGUE OF 1593.
Further reading: Mullet, The Bubonic Plague and Eng-

land; Shrewsbury, A History of Bubonic Plague in the Brit-
ish Isles; Slack, The Impact of Plague in Tudor and Stuart 
England.

104    English Plagues of the 1500s



English Smallpox Epidemic of 1751–53 Most 
extensive and fatal outbreak of smallpox in England up to 
that time. This nationwide epidemic began in London in 
December 1751, where it caused more than 3,500 deaths 
in the following year. By the spring of 1752 the disease 
began to spread to many areas of England. The severity of 
the outbreak is exemplified by the town of Chelmsford, 
where 95 people died out of 290 cases in a nine-month 
period beginning in July 1752.

The epidemic of 1751–53 was the turning point in the 
progress of the practice of variolation (inoculation with 
smallpox virus) in England. Before this time, although 
it had been demonstrated beyond doubt that variolation 
conferred immunity, the procedure was carried out on 
a very small scale. But with the threat of death and dis-
figuration by smallpox everywhere, people became more 
receptive to the idea, and general inoculations were car-
ried out in many towns throughout England during these 
years.

It was also during this epidemic that attention was 
focused on the greatest problem with variolation, the fact 
that smallpox is highly infectious and that anyone who 
had been inoculated with the virus could spread it eas-
ily to others if precautions were not taken. For example, 
inhabitants of many towns resented the arrival of country 
people for inoculation; they believed the countryfolk con-
tributed to the spread of the disease and prolonged the 
epidemic. Controversies such as this set the stage for the 
breakthrough in smallpox prevention, vaccination (first 
attempted by Edward Jenner in 1796). In the meantime, 
the dangerous preparatory methods employed by many 
physicians, including bleeding, purging, and even near-
starvation, were dramatically modified by the English sur-
geon Robert Sutton, who was active starting in the 1750s. 
Sutton further minimized the risk of serious illness and 
death by making smaller incisions in the patient and 
carefully selecting the viral matter. These safer practices 
were further developed by Sutton’s son Daniel, who was 
instrumental in popularizing variolation and thus pro-
tecting many thousands of people from the dreaded dis-
ease. Endorsement of the procedure was given by Britain’s 
College of Physicians in 1755, largely in acknowledgment 
of its success during the tragic epidemic of 1751–53.

Further reading: Hopkins, Princes and Peasants: 
Smallpox in History; Shurkin, The Invisible Fire; Smith, 
The Speckled Monster.

English Smallpox Epidemic of 1825–26   Second 
major outbreak of smallpox to afflict England in the 19th 
century (see BRITISH SMALLPOX EPIDEMIC OF 1816–19). 
Unfortunately, few official records about the epidemic 
exist, so estimates of its extent or number of cases and 
the deaths it caused are based on private observations, 

which attest to its severity in many towns and cities 
throughout England, from Newcastle in the north to 
Canterbury in the south. London was severely affected 
as well. A physician at the London Smallpox Hospital 
observed that nearly as many patients were admitted in 
1825 as in the worst outbreaks of the 18th century, and 
more than in the epidemic of just a few years before. The 
poorer population suffered most during this epidemic, as 
was increasingly the case throughout the 19th century, 
as cities became crowded with underprivileged people 
who largely shunned preventive treatments, in contrast 
to the wealthier classes who routinely vaccinated their 
children.

Both vaccination, or inoculation with cowpox virus, 
introduced 30 years before, and variolation (inoculation 
with smallpox virus), which had been known in England 
for a century, were practiced widely at this time. But resis-
tance to one or both procedures (which would continue 
until the decline of the disease at the end of the century) 
caused many people to die who otherwise could have 
been protected by one or the other of these simple pre-
ventive techniques.

Further reading: Creighton, A History of Epidemics in 
Britain; Smith, The Speckled Monster.

English Sweating Sickness (English Sweat) Epi-
demics Contagious disease possibly introduced into 
England by French soldiers recruited by King Henry 
VII for his army around the time of the battle at Bos-
worth Field (ending the Wars of the Roses) in August 
1485; subsequent outbreaks or epidemics occurred in 
1507–08, 1516–17, 1529, and 1551. The English sweat is 
noteworthy for peculiar characteristics that make it dis-
tinctly different from many other 15th- and 16th-century 
contagious diseases, especially the curious fact that its 
history—unlike that of epidemics such as typhus, influ-
enza, and smallpox, which have persisted into modern 
times—was relatively brief, and it disappeared perma-
nently from England with its last occurrence in 1551. 
Thus, the English sweat was never cured or successfully 
controlled; it merely vanished.

Another outstanding characteristic, particularly sur-
prising and frightening to the affluent citizenry, was the 
incidence of the sweat among their numbers; unlike the 
poor, whose crowded conditions and lack of hygiene rou-
tinely made them victims of bubonic plague and other 
contagious diseases, the wealthy normally escaped the 
more deadly epidemics. The most famous victim of the 
sweat was Cardinal Thomas Wolsey of England, who 
contracted it three times in 1517 but survived. Others of 
high social position who were affected included alder-
men and two lord mayors of London, both dying within 
a week in the epidemic of 1485. It was during this first 
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outbreak that the royal court issued a decree prohibiting 
persons from appearing at court except on official busi-
ness, which indicates the awareness among the privileged 
that they were as susceptible to this deadly sickness as 
were the common people.

The third unusual characteristic of the sweat—in addi-
tion to its abrupt disappearance and its incidence among 
the rich—was the violence and rapidity with which it 
struck and killed its victims. A papal nuncio (envoy) 
visiting London in 1517 observed that “the attack lasted 
about twenty-four hours”; another witness wrote that 
“There were some dancing in the court at nine o’clock 
that were dead at eleven.”

The sweat was so called because those attacked per-
spired profusely from head to foot. Symptoms included, 
as described in a tract written by Dr. John Caius during 
the fourth and last outbreak of 1551, pains in the back, 
shoulder, arms, legs, and head, as well as “grief” in the 

stomach and liver, and “passion” in the heart. A doctor 
writing during the first outbreak of 1485 described how 
the sweat came “with a grete swetying and stynkying, 
with redness of the face and of all the body, and a con-
tynual thurst, with a great hete and hedache because of 
the fumes and venoms.”

Although the sweat resembled influenza and scar-
let fever as well as plague, medical historians have been 
unable to definitively characterize the sickness or to 
identify it with other diseases current in England during 
the 65 years of its incidence (there were efforts to label 
it a lesser form of plague, for example). English sweating 
sickness was, and remains, an unsolved puzzle in the his-
tory of human disease.

In response to the first appearance of sweating sick-
ness in 1485, a medical work referred to as the “little 
book” (a shortening of its long title) was published. Writ-
ten a century earlier by a papal physician called Johannes 
Jacobi for use in curing plague in France, it had a wide 
readership in England and was reissued throughout the 
1500s as a guide to the prevention and cure of disease 
generally. The publication of the “little book”—the first 
medical work ever printed in England—in response to the 
first outbreak of sweating sickness suggests how fright-
ened people were of a disease that stood out in alarming 
contrast to plague and other forms of pestilence, which, 
although deadly, were evidently considered endemic and 
therefore usually elicited no more than routine if sorrow-
ful acceptance.

Dr. John Caius’s work of 1551, A Boke, or counseill 
against the disease commonly called the Sweate, or sweaty-
ing sicknesse, stated that the disease was caused by infec-
tion, impure spirits in corrupt bodies, evil qualities in the 
air, and “by the nature and site of the soil and region.” 
His remedies included eating meats and sweet malt, and 
abstaining from wine.

Historians do not agree on the magnitude or relative 
destructiveness of English sweating sickness. Outbreaks 
occurred simultaneously with plague in both 1517 and 
1551, and perhaps in 1485, and because record keeping 
was sporadic and incomplete (and many records have not 
survived) it is difficult to tell how many people died from 
any given cause. It can be said with some certainty that 
the sweats of 1485 and 1507 each killed 10,000 persons 
throughout England. Records indicate that the sweat of 
1551 was particularly severe in Devon and Essex, but it is 
difficult to calculate reliable figures. The effect on overall 
mortality from sweating sickness, except in the smallest 
English villages, was almost certainly relatively minor.

The 1529 epidemic (which was the severest of the 
sweat in England) appeared in Hamburg and other Ger-
man cities, moving north into Scandinavia and east into 
Poland, Lithuania, and Russia. Later the Netherlands was 
hit, but the disease never spread to Spain and Italy. In 

Among the persons of high social and political position who were 
afflicted by the English Sweating Sickness, probably the most 
famous was Cardinal Thomas Wolsey (1471–1530), who survived 
three bouts with it in 1517. Persons died of extreme fatigue or 
depletion caused by profuse sweating. (Library of Congress)
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Germany, the sick were wrongly put to bed at once, cov-
ered with warm featherbeds (thick mattresses) to sweat 
agonizingly, and consequently died. Angry German Cath-
olics claimed that the sweat was just recompense for Mar-
tin Luther’s Protestant heresies. See EUROPEAN SWEATING

SICKNESS EPIDEMICS, NORTHERN.
Further reading: Gottfried, Epidemic Disease in Fif-

teenth Century England; McNeill, Plagues and Peoples; Mul-
let, The Bubonic Plague and England; Slack, The Impact of 
Plague in Tudor and Stuart England; Smith, Plague on Us.

English Typhus Epidemic of 1816–19 First major 
outbreak of epidemic, louse-borne typhus fever in Eng-
land during the 19th century. Following a severe winter 
in 1814–15, an economic depression starting in 1815, and 
a bad harvest in 1816, this three-year visitation of typhus 
fever was widespread throughout the British Isles, affect-
ing many areas of England, Scotland, and Ireland. The 
poorer classes were especially vulnerable to illness dur-
ing these years due to unemployment and the scarcity of 
food.

It is not known how many cases and fatalities 
occurred in England during this epidemic, due to faulty 
record keeping and the confusion of typhus with other 
types of fever, such as relapsing fever and typhoid fever. 
Nonetheless, a measure of the severity of the outbreak 
can be gauged by the observation of the apothecary of a 
London workhouse that, whereas he normally attended 
an average of 150 cases of fever each year, in 1817 the 
number jumped to about 600, a fourfold increase.

Epidemic typhus fever, transmitted from person to 
person by infected lice, thrives in conditions of poverty, 
overcrowding, and filth and is therefore a disease found 
principally among the poor. The appalling environment 
in which large numbers of English working-class people 
lived throughout the 19th century invited many types 
of infectious disease. Although awareness of the need 
for public health programs began taking hold in the 
1840s, England would experience two more major out-
breaks of epidemic typhus fever, as well as many other 
diseases, in the decades to come (see ENGLISH TYPHUS

EPIDEMIC OF 1837–38, ENGLISH TYPHUS EPIDEMIC OF

1847–48).
Further reading: Creighton, A History of Epidemics in 

Britain; Woods and Woodward, eds., Urban Disease and 
Mortality in Nineteenth-Century England.

English Typhus Epidemic of 1837–38   Severe out-
break of epidemic typhus fever that spread through-
out the British Isles and caused approximately 28,000 
human deaths in England and Wales in the 18-month 
period from July 1837 through December 1838. London 

suffered more than 6,000 fatalities during this period. 
Although these figures include deaths from other types of 
fever, most notably typhoid, the majority were caused by 
typhus.

In London, the epidemic declined rapidly in 1839 
but continued for the next few years to cause high mor-
tality in other areas of England, especially the industrial 
towns in the north. The English author Elizabeth Gaskell 
wrote compelling descriptions of the suffering of poverty-
stricken typhus victims during this epidemic in her novel 
Mary Barton, set in the northern manufacturing city of 
Manchester.

The distress of the poor during this widespread epi-
demic alerted many people to the deplorable conditions 
of filth and overcrowding in which poor people lived, 
conditions that encouraged the spread of typhus fever and 
other so-called filth diseases such as typhoid and cholera. 
Acutely aware of the disproportionate numbers of typhus 
deaths among the poor, the great public health reformer 
Edwin Chadwick produced a ground-breaking study 
entitled Report on the Sanitary Condition of the Labouring 
Population of Great Britain (1842), which documented the 
urgent need for improved living conditions and medical 
care for the poor.

Although Chadwick’s efforts made an immediate 
impact, eradication of the conditions that helped spread 
infectious disease was only very gradually achieved. 
Another devastating outbreak of epidemic typhus fever 
occurred just 10 years later (see ENGLISH TYPHUS EPIDEMIC

OF 1847–48).
Further reading: Creighton, A History of Epidemics 

in Britain; Lewis, Edwin Chadwick and the Public Health 
Movement, 1832–1854; Wohl, Endangered Lives: Public 
Health in Victorian Britain.

English Typhus Epidemic of 1847–48   Extensive and 
highly fatal outbreak of epidemic typhus fever that caused 
more than 30,000 human deaths in England and Wales 
in 1847 alone. Of relatively short duration, the epidemic 
markedly declined by the summer of 1848. London, with 
about 3,000 fatal cases, was less seriously affected than 
the northern half of England, where the northwest coun-
ties of Lancashire and Cheshire suffered most.

The widespread incidence of typhus during this epi-
demic was to a large extent caused by an influx of Irish 
immigrants escaping famine in Ireland (see IRISH TYPHUS

AND DYSENTERY EPIDEMIC OF 1846–50). They entered Eng-
land mostly through the northwestern port of Liverpool, 
where sheds had to be built to accommodate the sick, 
and floating lazarettos, or quarantine stations, held many 
more.

Because it is transmitted by lice, epidemic typhus fever 
is engendered and sustained in unsanitary and crowded 
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living conditions. The deplorable environments of work-
ing-class neighborhoods in 19th-century English cities 
therefore made the proliferation of typhus fever inevita-
ble. Incidence of the disease in various parts of England, 
including London, was already high in 1846; the addition 
of large numbers of poverty-stricken Irish, many of whom 
were already infected with typhus, significantly contrib-
uted to mortality during this epidemic.

The “Irish fever” of 1847–48 was the last major out-
break of epidemic typhus fever in the British Isles.

Further reading: Creighton, A History of Epidem-
ics in Britain; Frazer, History of English Public Health, 
1834–1939.

Ethiopian Cholera Epidemic of 1889–1902   Seri-
ous epidemic of the communicable Asiatic cholera dis-
ease that lingered for 13 years in southern and eastern 
Ethiopia, causing much suffering and high mortality. 
Due to European occupation of parts of the country, in 
addition to new territories won by Menelik II, the newly 
crowned Ethiopian emperor, no established authority 
existed to control the disease. As a result, there are no 
records available to indicate the exact number of persons 
who contracted cholera nor the total number of fatali-
ties that occurred during the three years. Many firsthand 
accounts reported by numerous Europeans in the coun-
try at the time stress the suffering from the effects of the 
epidemic.

Following the Italo-Ethiopian War of 1887–89 and 
civil strife, extensive crop failure brought famine to 
Ethiopia in 1889. Later that year, the first outbreak of 
cholera occurred in Eritrea, a plateau area located on the 
western coast of the Red Sea. Imported from the east by 
Muslim pilgrims returning from Mecca, the disease ran 
rampant until 1890 in the Eritrean region, taken over 
and colonialized in March of that year by Italian forces. 
In the town of Asmara, so many victims were left on the 
streets that the Italian troops resorted to burning the 
corpses where they had fallen. The second outbreak was 
reported along the Setit River in 1891. By 1892, most 
of the people in southern and eastern Ethiopia were 
afflicted with severe diarrhea and vomiting, with the sick 
often dying from dehydration the same day the disease 
was contracted.

Caused by the Vibrio comma bacterium, Asiatic chol-
era is commonly spread by contaminated water. Few sur-
vived cholera in Adowa, Gondar, Ankobar, and Harar, the 
four main towns of 19th-century Ethiopia, all unsanitary 
with filthy streets full of offal, human excreta, and dead 
animals. In the town of Sheik Husein, where the Somali 
inhabitants buried their dead around the edge of the 
pond in which they drank, four-fifths of the population 
died from the disease. In Dabarwa in 1889, a smallpox 

epidemic had struck down the population; when cholera 
struck the diminished number of survivors, the town was 
decimated almost completely.

Later a clearer understanding of the rate of mortal-
ity was known, when the epidemic traveled southeast to 
the British Somali ports, where records were maintained 
of its onslaught. The seaport of Bulhar suffered the worst 
effects, with 686 fatalities occurring among the 826 who 
contracted cholera; in Zeila, there were 277 deaths out of 
the 369 stricken; and in Berbera, while only 13 persons 
contracted the disease, 11 deaths occurred.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Pankhurst, Economic His-
tory of Ethiopia: 1800–1935.

Ethiopian Influenza Epidemic of 1918–19   Off-
shoot of the worldwide SPANISH INFLUENZA PANDEMIC OF

1917–19, killing more than 12,000 persons in less than a 
year. This influenza epidemic in Ethiopia was commonly 
referred to as the “Hedar basheta” because of the mount-
ing fatalities in the month of Hedar (which began on 
November 10, 1918).

In April 1918, mild cases of flu first appeared in Ethio-
pia’s western provinces and in the capital city, Addis Ababa, 
where an epidemic (at first misdiagnosed by some as typhus 
or smallpox) was raging by July. By late August the flu had 
seriously attacked Ras (Prince) Tafari, who had recently 
(1917) been named regent and heir apparent to the throne 
(from 1930 to 1974 he reigned as Emperor Haile Selassie I 
of Ethiopia). Fatalities were high, with many dying within 
two or three days after contracting the “mysterious” disease. 
Many people, including the head of the Ethiopian Orthodox 
Church, began to flee from Addis Ababa to the surround-
ing mountainous regions, and a shortage of gravediggers 
resulted in the interring of many dead victims in shallow 
holes only six inches under the ground’s surface.

A second, more virulent wave of influenza hit Ethiopia 
in October 1918; it entered from Somalia via the Gulf of 
Aden and was soon recognized as the Spanish flu already 
infecting about half the world. From the Aden Gulf 
coast, the disease moved inland to Dire Dawa, Harar, and 
Addis Ababa. The large Ethiopian Orthodox and Muslim 
populations were undoubtedly affected, but fatalities for 
these groups were unrecorded, in contrast to the many 
deaths recorded by the Roman Catholic Church in Dire 
Dawa and Addis Ababa. Many foreign diplomats in Addis 
Ababa, including at least 60 members of the Italian lega-
tion, died from influenza in November 1918. The infec-
tion, which some Ethiopians speculated was caused by 
the use of poison gas in World War I, killed young and 
old, male and female, rich and poor, making no distinc-
tion; a large number of deaths resulted from complica-
tions that led to pneumonia.
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Two of the eight practicing physicians in Addis Ababa 
died during the first stage of the epidemic; another fled 
the city, and another preferred to treat only white Euro-
peans. Native Ethiopians thus had limited medical treat-
ment and were also handicapped by the lack of medical 
supplies (due to the closure of the pharmacies by October 
1918); furthermore, Addis Ababa had only one hospital. 
Alcohol was substituted for medicine; leaves of eucalyp-
tus trees, boiled in water, served as a disinfectant; and 
the eating of garlic, reputed to have prophylactic powers, 
was encouraged. Business came to a standstill, and there 
was administrative chaos in Addis Ababa until the end of 
1918, when the epidemic abated there.

To the north, the Italian colony of Eritrea on the Red 
Sea sustained a mild flu epidemic until February 1919, 
along with the northern Ethiopian provinces of Tigre and 
Welo. Mortality from the disease in these places was far 
less than it was in Ethiopia’s southwestern and western 
regions bordering the Sudan. By late February, the epi-
demic had waned in all of the country.

Further reading: Pankhurst, An Introduction to the 
Medical History of Ethiopia.

Ethiopian Malaria Epidemic of 1958 Catastrophic 
malaria outbreak that infected an estimated 3,500,000 
persons in Ethiopia and killed approximately 175,000 
of them in the latter half of 1958. The epidemic, which 
occurred mainly in the country’s central and northern 
highland provinces, resulted from the increased breeding 
of the Anopheles gambiae mosquito (main vector of the 
parasitic disease from person to person in 1958) due to 
excessive rainfall and temperatures and humidity higher 
than normal. This prolonged mosquitoes’ lives, allowing 
them to diffuse over a much greater area than usual.

At the end of the rainy season in late June 1958, 
malaria began appearing among inhabitants of Shoa 
(Shewa), Gojjam (Gojam), and other highland provinces 
(where people lived at altitudes of 6,000 feet and above). 
Ethiopia’s capital of Addis Ababa was severely infected, 
as were other highland cities and towns, such a Jimma 
(Jima), Soddo (Sodo), and Lekemt. In some places, the 
mortality rate of those infected was 25 percent, particu-
larly in Shoa and Gojjam, where populations had suffered 
from harvest failures and famine in 1957.

Because of limited hospital services, only a small 
number of malaria cases were able to receive clinical care. 
In 10 hospitals where records were made, many more 
patients were admitted than in the past; in the hospital 
at Debre Zeyt in Shoa, there were 4,094 cases in 1958, in 
comparison with an average of only 948 annual cases pre-
viously. In Debre Tabor’s hospital, 2,780 malaria patients 
were admitted in 1958, compared with an average of 126 
cases in yearly outbreaks before. In parts of the upper 

Blue Nile River valley in western Ethiopia (near Sudan), 
fatalities were so high in October that there were not 
enough healthy persons to care for the sick, and the unat-
tended crops were eaten and destroyed by wildlife.

Few cases occurred in malaria’s endemic regions in 
Ethiopia (the lower elevations), where the disease is not a 
direct threat to life due to the considerable immunity built 
up by the inhabitants as a result of regular outbreaks of 
the disease. As in most malaria epidemics, children were 
particularly affected in 1958, with those infected between 
the age of birth and two years old having a mortality rate 
as high as 50 percent. Numerous infected children who 
survived were damaged by malaria parasites remaining in 
their blood, making them susceptible to other infections. 
Ethiopia’s overall morbidity rate exceeded 15 percent for 
the 1958 epidemic, which ended about mid-December. 
The disease spread into neighboring northern Somalia with 
returning nomads who crossed the border into Ethiopia’s 
Haud region to graze their animals during the rainy season.

Further reading: Colbourne, Malaria in Africa; Pro-
thero, Migrants and Malaria.

Ethiopian Smallpox Epidemics of 1886–98 Seri-
ous outbreaks of smallpox that killed a major portion 
of those infected in what is now Ethiopia (Abyssinia) in 
northeast Africa.

After the first recorded smallpox outbreak in Ethio-
pia in 1768, the disease erupted epidemically seven times 
prior to 1886, when it severely struck Adowa (Aduwa, 
Adwa), a major town in Tigre province in northern Ethi-
opia. Out of Adowa’s population of about 7,000 people, 
there were some 500 deaths, 300 of children under age 
14. Most of the Ethiopian smallpox victims were disfig-
ured with pockmarks and scars (a common effect of the 
virulent virus on most infected Africans). From Adowa, 
the epidemic moved eastward into the regions of Gojam 
and Amhara and southward into the province of Shoa 
(Shewa). Smallpox completely decimated the popula-
tion of Arusi, a town in central Ethiopia. The western 
part of Eritrea (a region along the Red Sea) was so badly 
struck that the Mansa Bet Abraha tribe living there lost 
about 700 people and later referred to 1886 as “the year 
of smallpox” in their language. The disease was also espe-
cially severe in the eastern Ethiopian city of Harar, where 
it was prevalent during the next 12 years.

Fatalities from smallpox were particularly high dur-
ing a great famine (the result of a serious epidemic of 
cattle disease) from 1889 to 1891. In addition, smallpox 
was spread during the war the Ethiopians were waging 
on their western borders against the Mahdists (a fanati-
cal Muslim sect) in the Sudan. Ethiopia’s new emperor, 
Menelik II, saw some 3,000 men out of his army of about 
20,000 die from smallpox and other diseases during their 
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march south from Tigre to Shoa in late 1889 and early 
1890. During this period of famine, war, and disease, 
Italian forces advanced into Eritrea to establish a colony 
there.

Unhealthy conditions led to an even higher incidence 
of smallpox in Ethiopia, especially in the larger towns, 
and preventive measures were established, such as clos-
ing the road from Addis Ababa to Ankober and prevent-
ing trade caravans from entering major cities during an 
epidemic in 1892. Other measures of prevention were 
harsher, such as the removal of smallpox victims from 
their houses and leaving them to die from exposure to 
sun, rain, and cold or to be devoured by hyenas. The 
burning of victims’ clothing and houses was another 
common practice. Superstitions also played a consider-
able role in prevention; in Tigre, no males were allowed 
anywhere near a smallpox patient, for it was believed that 
all interactions (including sexual intercourse) while God 
was angry with them would increase illness (itself a judg-
ment from God). At the time, doctors inoculated with the 
smallpox virus (variolation), which was an often com-
pulsory method of fighting the disease in Ethiopia, and a 
considerable number of human deaths occurred because 
of this practice.

Smallpox continued to ravage the country, notably 
during the Italo-Ethiopian War of 1895–96 (won by the 
Ethiopians), until 1898, when an effective mass vaccina-
tion program was initiated that eliminated much of the 
disease in the country. The last major outbreak occurred 
in 1904.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Pankhurst, Economic History of Ethiopia: 
1800–1935.

Ethiopian Typhus Epidemic of 1876   Outbreak of 
louse-borne typhus fever that killed at least 5,000 sol-
diers and civilians between August and October 1876 in 
northern Ethiopia during the Ethiopian-Egyptian War of 
1875–77 (won by the Ethiopians).

Carried by human body lice and thriving under 
unhygienic, crowded conditions, epidemic typhus first 
broke out in early August 1876 among invading Egyp-
tian troops moving inland from Massawa (Mitsiwa), an 
Ethiopian port on the Red Sea. By August 9, the Egyptian 
commander reported that 160 of his troops had been hos-
pitalized with typhus; four to six of his men were dying 
of this contagious, rickettsial infection every day. About 
50 miles away, allied Sudanese troops who were sta-
tioned near Asmara (Asmera) soon became infected, and 
by September 2, typhus had claimed the lives of 47 out 
of 282 Sudanese hospitalized at their base. As a result, 
the Sudanese troops moved northward to another base, 
where they unwittingly infected healthy Arab soldiers 

whom the Egyptians had hoped to send as replacements 
for the sick Sudanese. Typhus soon spread from there to 
another Egyptian base, infecting some 200 troops there. 
By late September, a special camp at Massawa had been 
established to isolate the sick, but the epidemic worsened 
and did not wane until late October, by which time about 
2,000 Egyptian, Sudanese, and Arab soldiers had died of 
typhus.

The disease spread to Ethiopians in Tigre prov-
ince, particularly the inhabitants of Adowa (Aduwa, 
Adwa), about 75 miles south of Asmara. Evidently two-
thirds of Adowa’s population perished from typhus. A 
local observer of the epidemic attributed it to a famine 
that was linked to miasma (poisonous air) produced by 
“thousands” of Egyptian corpses left unburied; others 
concluded that the epidemic resulted from miasma from 
corpses of livestock that had died of cattle plague. These 
faulty conclusions were reached before the body louse 
was discovered to be typhus’s mode of transmission. 
Though the disease commonly occurs during famines and 
wartime, it is transmitted from person to person by the 
contaminative method, initiated when a louse becomes 
infected after biting a typhus patient. Ethiopian civilian 
fatalities were reportedly more than double the number 
that occurred among the invading troops. Without effec-
tive antibiotics and DDT to delouse populations, Ethio-
pia remained typhus-afflicted throughout the rest of the 
century.

Further reading: Cloudsley-Thompson, Insects and 
History; Pankhurst, An Introduction to the Medical History 
of Ethiopia.

Ethiopian Yellow Fever Epidemic of 1960–62 Out-
break of yellow fever that infected about 100,000 inhabit-
ants of Ethiopia, in East Africa. The number of notified 
human deaths was 5,000 during the epidemic, but some 
authorities have suggested there probably were at least 
30,000 deaths. Very little information about the epidemic 
was available until the 1970s, when some important facts 
emerged.

In 1940, a severe yellow fever epidemic broke out in 
the Nuba Mountains of southern Sudan (see SUDANESE

YELLOW FEVER EPIDEMIC OF 1940), but the disease did not 
enter Ethiopia to the east. Because the fever’s virus had 
never previously spread to Ethiopia from Sudan, numer-
ous authorities and others thought there was some par-
ticular biological barrier to the eastward spread of the 
disease. However, in 1959, yellow fever did enter Ethio-
pia from the Kurmuk area on the Sudanese-Ethiopian 
border, and 98 Ethiopians died of it that year. The Aëdes 
aegypti mosquito transmitted the lethal virus, and the 
Ethiopian inhabitants of the Didesa River valley were 
severely struck by the disease in 1960. The Aëdes mosqui-
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toes, which transmit the virus to human beings by their 
bite, bred abundantly after much rainfall and infested 
crab holes, coconut shells, fallen leaves, wells, and pud-
dles. The epidemic, which raged for almost two years 
in Ethiopia, was sustained by a human-to-mosquito-to-
human cycle and especially afflicted those living in towns 
and cities (Ethiopia then had a total population of about 
1 million people.)

All age groups and both sexes were infected by yel-
low fever; there were, however, more fatalities among 
adults than children and a large number of mild, unrec-
ognized cases. After the epidemic, yellow fever was 
eradicated by antimosquito measures and inoculation 
with a vaccine. If vaccination had been administered 
after the outbreak of yellow fever in 1959, many have 
thought the subsequent epidemic disaster could have 
been averted; an efficient vaccine would have been 
able to produce mass immunity rapidly to diminish the 
chance of an accelerated introduction of the lethal virus 
into Ethiopia’s populous areas, where the mosquito vec-
tor may have been present.

Further reading: Bedson et al., eds., Virus and Rickett-
sial Diseases of Man; Howe, A World Geography of Human 
Diseases.

European AIDS Epidemics See EASTERN EUROPEAN

AND CENTRAL ASIAN HIV/AIDS EPIDEMIC; HIV/AIDS PAN-
DEMIC; WESTERN EUROPEAN HIV/AIDS EPIDEMIC.

European Diphtheria Epidemic of the Late 1850s
Epidemic of diphtheria that began in Europe between 
1855 and 1858 and soon spread to every part of the 
world, including North America, Africa, Asia, and Aus-
tralia. Some of the earliest cases were found in Britain, 
where outbreaks of a fatal throat disease occurred in 
Cornwall, Lincolnshire, and Kent in late 1855 through 
1856. By 1857, British health officials recognized the 
disease as diphtheria (though they occasionally still con-
fused it with scarlatina) and included it for the first time 
among the classified causes of death when they published 
statistics for 1855. In that year the death rate for diphthe-
ria was 20 per million throughout Britain, but by 1859, 
(the height of the epidemic) it had climbed to 517. Cer-
tain towns in Lincolnshire and Cornwall reported about 
1,000 cases each, but people died from the disease in 
every county in Britain and Wales.

Britain’s experience was not unique. From there the 
disease spread northward into Scotland; countries as far 
away as India and China were affected by the epidemic, 
and even in Australia many people succumbed beginning 
in late 1858. In Sweden, thousands of children fell ill and 
died from the disease; the high child mortality rates stood 

in stark contrast to those of the preceding five decades, 
during which widespread vaccination had practically 
wiped out smallpox, a leading killer of the young.

In other countries as well as in Sweden, diphtheria 
claimed many more victims among children than among 
adults. The bacteria that cause the disease must therefore 
have been common enough for adults to develop immu-
nity to it, even though severe diphtheria epidemics had 
occurred only in Norway, Denmark, and France (see 
TOURS DIPHTHERIA EPIDEMIC OF 1818–20) in the previous 
50 or so years. Nevertheless, because of the pandemic of 
the late 1850s, diphtheria became endemic in all civilized 
countries in the temperate zones, where it continued to 
strike many people for decades to come.

The pandemic had a beneficial effect as well. By bring-
ing the disease to the attention of researchers, it gave 
them an incentive to try to uncover the pathology and 
etiology of diphtheria, to reproduce its effects in experi-
mental animals, and to inoculate humans with diphthe-
ritic material. These efforts were to succeed later in the 
century.

Further reading: Burnet and White, Natural History 
of Infectious Disease; Creighton, A History of Epidemics in 
Britain; Rosen, “Acute Communicable Diseases.”

European Influenza Epidemics of 1708–09, 1712, 
1729–30, and 1732–33 Series of influenza outbreaks 
during the early 18th century that appear to have moved 
westward through Europe and even overseas, causing 
widespread illness but relatively few deaths.

During the first half of the 18th century, the influenza 
virus had not yet been discovered. Influenza was thought 
to be the result of a poison or miasma in the air that was 
influenced and spread by winds, temperature changes, 
and barometric pressure fluctuations. Cities were com-
monly the centers of the disease, which was slowly trans-
ported into the countryside and other cities by travel 
and trade. Symptoms of influenza included coughing 
and sneezing, sore throat, chills, headaches, fever, aches 
and pains, and exhaustion. Treatments during this time 
focused on eliminating the “poison” and balancing the 
body again. Most physicians prescribed a simple cure of 
adequate bed rest and increased fluid intake. There were 
also reports of some more extreme attempts to rid the 
body of the disease through purges, bleeding, sweating, 
vomiting, and urination.

The first of these European flu outbreaks occurred in 
Rome in December 1708. It moved into northern Italy 
in January and February 1709, into France and Belgium 
(then a part of France) in March, into Berlin, Prussia, in 
April, and north into Denmark during the summer. Most 
of Germany, the northwestern Balkans, and Ireland were 
also affected by influenza in 1708–09, but the epidemic 
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does not appear to have reached Norway, Sweden, the 
Iberian Peninsula, or England.

The next major outbreak of influenza in Europe began 
in Jena, Germany, in April 1712 and spread throughout 
the summer. The disease reached Copenhagen, Thuringia, 
and Saxony by early June and Holstein by July, then 
advanced into Bavaria and Holland in August, Württem-
berg in September, and northern Italy in December. This 
epidemic was much more severe than that of 1708–09 
but not as extensive. It seems to have subsided by the end 
of the year and did not reach France, Spain, England, or 
Eastern Europe.

In 1729–30, another serious epidemic of influenza 
broke out in Europe and possibly gave rise to one in the 
Americas a short while later. Two major outbreaks were 
reported in April 1729 in Moscow and in the Caspian 
Sea town of Astrakhan, almost 800 miles away. The dis-
ease appeared to be restricted to this area but in early fall 
was reported in Sweden, Vienna, and upper Silesia. From 
there, the influenza continued to spread, reaching Hun-
gary, Poland, Germany, England, and Dublin, Ireland, by 
November 1729. In December, it appeared in Scotland, in 
Switzerland, and in Paris, where monasteries were forced 
to cancel services due to the number of monks stricken 
with the illness. The disease then spread into north-
ern Italy in January 1730, Rome and the Papal States in 
February, and southern Italy and Spain in March. That 
month, Iceland was also affected and experienced its first 
epidemic of influenza.

This influenza epidemic of 1729–30 is thought to have 
spread throughout the world, apparently reaching the 
North American coast of New England in October 1732. 
The disease had already appeared in Newfoundland, 
Jamaica, Mexico, Barbados, and Peru, and in December 
1732 was also reported on the French island of Bourbon 
(Réunion) in the Indian Ocean.

It is still uncertain whether this 1732–33 pandemic 
truly originated in Russia in the spring and spread west-
ward by land or it arose in Sweden in the fall and moved 
south to Poland and Germany and west to England by 
sea. Most likely, the Russian epidemic of April 1729 gave 
rise to a few isolated cases in Sweden and Eastern Europe, 
which then blossomed and spread west and south during 
the fall because of cooler and drier weather, more time 
spent indoors in close quarters, and growing trade. How 
the disease reached pandemic proportions in the Americas 
in 1732 is more difficult to determine. It is possible that 
the influenza spread by European-American trade across 
the Atlantic Ocean, although technically this should have 
brought about an American outbreak by fall 1731 rather 
than in 1732. Western Europe was coming down with 
the disease during 1730 and ship sailing time to America 
was several weeks. Another possibility is simply that the 
American epidemic of influenza arose independently.

At any rate, in Europe during this time influenza 
flared up once again and caused a concurrent epidemic 
in 1732–33. The outbreak is believed to have spread in 
November and December 1732 from the already stricken 
Russia deep into Poland, central Germany, Alsace 
(France), Basel (Switzerland), and Edinburgh, Scotland. 
In January of the following year influenza broke out in 
London, Dublin, Paris, and Flanders, as well as in north-
ern Italy. It also spread through southern England, where 
even the horses and dogs were reported ill with fevers and 
coughs. The outbreak of influenza continued into south-
ern Spain and southern Italy during early spring.

Both the 1729–30 and 1732–33 influenza epidem-
ics resulted in widespread illness and high morbidity but 
comparatively few human deaths. The disease affected all 
ages and both sexes. Those it killed were mostly infants, 
the elderly, and people with chronic diseases or respira-
tory problems.

Further reading: Hirsch, Handbook on Geographical 
and Historical Pathology; Patterson, Pandemic Influenza, 
1700–1900.

European Influenza Epidemics of 1742–43 and 
1762 Two relatively brief epidemics of influenza in 
Western Europe that caused widespread illness but few 
human deaths. (Influenza is the Italian word for “influ-
ence,” which Italians had used to refer to the influence 
they believed the stars or astrological bodies brought to 
bear on an epidemic in Italy in 1504. The term [although 
heard of in England earlier] was first used in Britain in 
1743 to describe the same illness, formerly referred to as 
a fever or a catarrh.)

In January and February of 1742, an outbreak of 
influenza occurred in Germany that may or may not have 
contributed to an October outbreak in Switzerland and 
northern Italy. Whatever the case, the influenza began 
a slow move south into the rest of Italy. It hit Milan in 
November, Rome in January 1743, and Naples and Sic-
ily in February. Meanwhile, the disease was also moving 
north, attacking Paris in February 1743, Belgium and the 
Netherlands in March, and southern England in April. At 
this time the epidemic contained itself. It had spread very 
slowly, restricting itself to parts of Western Europe, and 
causing only a temporary, if widespread illness.

Two decades later, a similar epidemic occurred. It 
began near the end of the Seven Years’ War (1756–63), 
making movement of the military a likely factor in its 
dissemination. In February 1762, an influenza outbreak 
appeared in Breslau, Silesia (Wrocław, Poland). From 
there the disease spread into Vienna, Austria, Hungary, 
and Denmark in March. It attacked Germany, Eng-
land, Scotland, and northern Italy in April, Ireland in 
May, and Lille and Strasbourg, France, in June. It then 
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moved into southern France, apparently missing Paris 
altogether.

This 1762 epidemic of influenza was widespread but 
did not appear to be very severe. Morbidity (incidence 
of disease) was high but mortality (loss of life) was low, 
with the exception of the Breslau outbreak. The epi-
demic clearly followed an east-to-west diffusion pattern 
and moved from cities to towns to villages. It subsided 
before reaching southern Italy, Scandinavia, or the Iberian 
Peninsula.

Further reading: Patterson, Pandemic Influenza, 1700–
1900.

European Influenza Pandemic of 1781–82   Major 
outbreak of influenza, its origin still a subject of much 
scholarly debate. One of the most widespread of the early 
influenza epidemics, it attacked China, India, Europe, and 
North America and was as significant in the history of the 
disease as was the ASIATIC INFLUENZA PANDEMIC OF 1889–
90 and the SPANISH INFLUENZA PANDEMIC OF 1917–19.

The pandemic was heralded by several outbreaks of 
the disease on different continents, but scholars doubt 
that these outbreaks were directly connected with the 
pandemic. Influenza apparently raged in France and Italy 
during January–March 1780. In September 1780, out-
breaks were reported from the Canton region in south-
east China and from Bengal and the Coromandel Coast 
in eastern India. During the winter of 1780–81, influenza 
was reported from the Russian empire and, in the spring 
of 1781, from the United States.

While the controversy about the original birthplace of 
the pandemic continues among scholars, many now agree 
that it must have begun in China in the fall of 1781 and 
spread westward from this focus. Some suggest that the 
pandemic may have originated in the easternmost reaches 
of the Russian empire and fanned out east and west from 
there. It is interesting to note that while many of the 
European countries referred to it as the Russian affliction, 
Russians themselves called it the Chinese catarrh. Others 
place its birthplace in India or the East Indies. Regardless 
of which theory is preferred, it is clear that the pandemic 
affected thousands of people in far-flung countries.

British physicians have recorded an influenza epi-
demic at Nagapattinam in southern India (not far from 
the region where the 1780 outbreak had occurred) 
in November 1781. Around the same time, in Octo-
ber–November 1781, influenza outbreaks were reported 
from the Malaysian-Indonesian region. Outbreaks also 
occurred in Japan in 1781.

It is believed that the infection traveled from China to 
Tobolsk (a Siberian city) and then across the Ural Moun-
tains, invading Moscow and Kazan in December 1781. St. 
Petersburg was invaded in January 1782. At the height 

of the epidemic, it is reported that 30,000 persons fell ill 
in the city every day. From here, the epidemic took one 
of two routes. One wave moved along the Baltic Sea in 
February, infecting Tallinn, Riga, and Tilsit (Sovetsk) 
before entering Poland. Another offshoot of the epidemic 
traveled along Germany’s Baltic coast in March, causing 
severe outbreaks in northern Germany in April. In the 
same month, the cities of Miskolc in Hungary, Copenha-
gen in Denmark, and Stockholm in Sweden were struck. 
The following month, Austria, Prague in Bohemia, and 
western Germany suffered outbreaks.

The influenza wave, which eventually invaded the 
southern Scandinavian region, apparently arrived in 
Newcastle-upon-Tyne in northern England late in April 
1782. This point is disputed by some scholars, who say 
that the epidemic arrived in the British Isles through 
London, which, with its environs, was infected in mid-
May. According to their account, the disease struck New-
castle and Edinburgh in Scotland toward the end of May. 
Throughout June, the influenza spread rapidly from its 
London focus across most of England and Scotland, 
even reaching Dublin in Ireland. Reportedly, there was a 
noticeable rise in London’s death rate in June 1782.

Also in June 1782, most of France, present-day Bel-
gium and the Netherlands, and southwestern Germany 
(three-quarters of the city of Munich’s population was 
attacked) were invaded. In July, the epidemic covered 
southern France, and northern Italy, Spain, Portugal, and 
southern Italy (two-thirds of Rome’s residents fell ill) 
were affected during August and September. Even parts of 
the Ottoman Empire suffered from influenza late in 1782, 
but details are sketchy.

The pandemic spread as far and as rapidly as the 
transportation system allowed. While it was not as severe 
as the epidemic of 1917–19, the overall morbidity was 
very high in many European countries. The case mortal-
ity rates, however, were generally low. Those who died 
during the outbreaks were mainly the elderly and those 
suffering from respiratory ailments.

Further reading: Patterson, Pandemic Influenza, 1700–
1900; Pyle, The Diffusion of Influenza.

European Influenza Pandemic of 1788–89 Wide-
spread outbreak of influenza in Europe and America, 
characterized by high morbidity (incidence of disease), 
low mortality (loss of life), and a distinct diffusion path.

In March 1788, influenza was reported in two Rus-
sian cities, St. Petersburg on the Baltic Sea and Kherson 
on the Black Sea. By April the disease had appeared in 
Vienna, Warsaw, and Hungary, as well as in Eskilstuna, 
Sweden. From there it spread into Copenhagen in May, 
into Munich and London in June, and into the areas sur-
rounding London in July. By August, it had hit Scotland 

European Influenza Pandemic of 1788–89    113



and Paris, by September the north of France, and by 
October Geneva and northern Italy.

One year later, the influenza virus appeared to have 
reached America as well. Outbreaks were reported in 
Georgia; Norfolk, Virginia; Philadelphia; and New York 
City in September 1789. One month later, influenza 
struck Hartford, Connecticut, and continued into Boston 
in November and into Nova Scotia, Canada, in December. 
The disease also moved westward, apparently affecting 
several Indian tribes; one especially severe attack appears 
to have occurred on New York’s Niagara frontier. Dur-
ing this time the disease was spreading southward into 
the Caribbean as well. It hit the islands of Jamaica, Mar-
tinique, St. Eustatius, St. Kitts, and Dominica in Octo-
ber, and Grenada in November. Its mobility among these 
islands is believed to have been a result of shipping and 
trade in the area.

There were some reports that outbreaks of influenza 
reached South America that winter, but these are unsub-
stantiated. The disease did flair up again in the northeast-
ern United States during 1790 and again in the spring of 
1791. The first American outbreak was most likely a con-
tinuation of the European epidemic, caused and spread 
by transatlantic shipping into American ports. Subse-
quent outbreaks seem to have been the result of the virus 
mutating during its transit up and down the coast, allow-
ing people to be infected more than once.

This influenza epidemic of 1788–89 was so widespread 
that it has been referred to as a pandemic. Although 
morbidity was rather high (50 percent was reported in 
Munich and several other European cities), the outbreak 
was not exceptionally severe. The disease affected all peo-
ple, regardless of age, sex, or socioeconomic status, but 
it seems to have incurred few deaths. Outbreaks caused 
illness and inconvenience, usually lasting no longer than 
six weeks. The few fatalities that did occur affected those 
who were elderly or chronically ill.

The diffusion pattern of this influenza epidemic was 
similar to that of 1732. It began in Russia and moved 
westward across Europe, partly due to Czar Peter the 
Great’s 18th-century attempt to bring Russia out of iso-
lation and into political and economic contact with 
the West. A new Russian capital of St. Petersburg and 
increased activity on the Baltic Sea facilitated the spread 
not only of trade but of disease as well. Thus the path of 
influenza was able to follow that of commerce, from east 
to west and from city into countryside.

Further reading: Hirsch, Handbook on Geographical 
and Historical Pathology; Patterson, Pandemic Influenza, 
1700–1900.

European Influenza Pandemic of 1830–33   See 
ASIATIC AND EUROPEAN INFLUENZA PANDEMIC OF 1830–31.

European Influenza Pandemic of 1833 Pandemic 
that remained concentrated in Europe, causing higher 
morbidity and mortality than the ASIATIC AND EUROPEAN

INFLUENZA PANDEMIC OF 1830–31. Some scholars consider 
it part of the earlier pandemic but others, including K. 
David Patterson (see below), believe it to be separate.

The pandemic apparently originated in Russia, where 
influenza was prevalent in cities as far apart as Perm in 
the Urals and St. Petersburg on the Baltic during Janu-
ary 1832. Clearly, the infection must have spread within 
this area since late in 1832. The city of Riga in Latvia was 
infected in February, as were the cities of Tallinn in Esto-
nia, Memel (Klaipeda) in Lithuania, and Odessa in Rus-
sia, as well as the eastern part of Galicia (now western 
Ukraine).

In March, influenza arrived in East Prussia, Poland, 
Bohemia, Helsingor (Denmark), Berlin, and Constan-
tinople. The epidemic struck Hungary, Vienna and east-
ern Austria, Saxony, Denmark, the British Isles, and the 
French cities of Paris and Bordeaux in April. In May, it 
was striking western Germany, Stockholm, western 
Austria, areas of northern Italy, and Serbia. In the same 
month, influenza also traveled from Constantinople 
(Istanbul) to Smyrna (Izmir, Turkey), Syria, and Cairo 
and Alexandria in Egypt.

During June 1833, it moved north from the Nether-
lands and Belgium to Uppsala in Sweden while extending 
itself farther in northern Italy. Switzerland escaped infec-
tion until September, while Naples and Sicily were struck 
in November. Spain and Portugal seem to have escaped 
the pandemic altogether.

In Europe, the attack rate was higher than during the 
1830–31 pandemic. According to eyewitness accounts, 
morbidity was high in the cities of Stockholm (25 per-
cent), Memel or Klaipeda (80 percent), Königsberg or 
Kaliningrad (a third of the population), Edinburgh (50 
percent), London (80 percent) and Paris (80 percent). 
Thousands fell ill in Berlin, St. Petersburg, Austria, and 
Bohemia.

More people died than in the previous pandemic 
but case-mortality was low. Breslau (Wrocław, Poland), 
Vienna, Copenhagen, Prague, Königsberg, and Edin-
burgh recorded a dramatic increase in mortality. Lon-
don reported heaviest mortality between mid-April and 
mid-May. All over England, the epidemic claimed twice 
as many human lives in February 1833 compared to the 
normal figures for the month. See also ASIATIC AND EURO-
PEAN INFLUENZA PANDEMIC OF 1836–37.

Further reading: Beveridge, Influenza: The Last Great 
Plague; Patterson, Pandemic Influenza, 1700–1900.

European Influenza Pandemic of 1836–37   See 
ASIATIC AND EUROPEAN INFLUENZA PANDEMIC OF 1836–37.
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European Influenza Pandemic of 1847–48 Wide-
spread outbreaks of influenza mainly in western Europe 
and the Mediterranean region (see ASIATIC AND EUROPEAN

INFLUENZA PANDEMIC OF 1836–37).
Scholars are not agreed on whether this outbreak was 

a major epidemic or truly pandemic in nature. Most agree 
that it probably originated in Russia, where influenza 
raged in Moscow and Yaroslav during January–February 
1847. In March, influenza invaded St. Petersburg, where 
the morbidity was very high; two-thirds of its residents 
became ill. Although its westward march was arrested 
there, unlike in previous pandemics, it may have spread 
south to present-day Turkey sometime in the spring and 
summer. Along with Russia and southern France, Turkey 
became one of the epicenters of the pandemic.

Late in August 1847, Constantinople (Istanbul) was 
attacked by the flu virus. From there, it spread to Alex-
andria in Egypt (October), southern France (early in 
October), and Malta (mid-October). In southern France, 
the infection spread rapidly to envelop Lyon and, later 
in October, Nice, Rennes (in Brittany), and northwest-
ern Italy. During November, the disease coursed through 
France, Britain, the Netherlands, Belgium, northern Ger-
many, Denmark (infection continuing there through Jan-
uary 1848), and Bohemia. Athens, Greece, was invaded 
in mid-November, perhaps via the Ottoman Empire 
(Turkey).

In December, the epidemic penetrated farther into 
Britain, spread to western Germany, and caused out-
breaks in Algiers and Geneva (Switzerland). Madrid and 
Barcelona in Spain escaped infection until the very end 
of December, while Liège (Belgium), Naples (Italy), and 
Munich (Germany) remained untouched until January 
1848. Influenza did not strike Berne (Switzerland) until 
mid-February. Surprisingly, despite the winter season, the 
epidemic just faded away.

The pandemic’s geographical spread was quite 
unusual. Sweden remained unaffected, as did eastern 
Europe and the rest of Russia. Influenza was concen-
trated in western and southern Europe (its spread aided 
by the new railways) and northern Africa. An outbreak 
of the disease in the West Indies in October–November 
1848 has been linked to the pandemic. According to Wil-
liam Beveridge (see below), influenza also invaded North 
America and Brazil at this time. August Hirsch, in his 
Handbook on Geographical and Historical Pathology, men-
tions an epidemic that occurred in Hawaii in January 
1848 as being part of the pandemic.

There was considerable morbidity during the pan-
demic of 1847–48. For instance, it attacked between a 
quarter to a half of all Parisians. In London, 1,253 deaths 
were ascribed to influenza through December 1847, 
according to the city’s new system of recording deaths 
(which replaced the antiquated bills of mortality), and 

659 fatalities for the first few months of 1848. The death 
count for the rest of England was 12,844; including Lon-
don, it was 14,756. Influenza was particularly intense in 
Geneva, where one in every three residents took ill and 
elderly residents became victims in large numbers.

Clearly the pandemic was not as infectious as some of 
its predecessors had been and, therefore, did not spread 
as extensively. David Patterson has argued, on the basis 
of available evidence, that its pandemic status “seems 
unjustified.”

Further reading: Beveridge, Influenza: The Last Great 
Plague; Patterson, Pandemic Influenza, 1700–1900; Smith, 
Beyond the Microscope.

European Influenza Pandemic of 1889–90   First 
truly global and extensively documented pandemic of 
influenza in Europe and elsewhere (see ASIATIC INFLUENZA

PANDEMIC OF 1889–90).
Since the mid-1800s Britain and Western Europe had 

been experiencing an unprecedented growth in urban-
ization and industrialization as a result of the Industrial 
Revolution. Technology and transportation were mov-
ing ahead rapidly, linking cities and countrysides. Better 
roads, canals, and above all the new railroad system were 
making easier not only long distance trade in Europe, 
the Americas, Africa, and Asia, but also the movement of 
disease.

During this time, another new development was 
having an effect on the reporting and documentation 
of disease. In the mid-1800s, a number of public health 
agencies were set up by governments in Europe as well 
as in the United States, Egypt, and Latin America. These 
new agencies were for the first time taking censuses, pub-
lishing studies of disease, and keeping track of informa-
tion and statistics that monitored public health.

Medicine as a whole had also improved by the late 
1800s. Not only had the number of doctors and medical 
journals increased, but also breakthroughs like Robert 
Koch’s germ theory were promoting a much more scien-
tific approach to disease and medicine. The germ theory, 
along with the visible spread of influenza along the new 
communication and trade routes, caused many younger 
doctors to spurn the older miasmatic theories of disease 
along with their dated remedies of bleeding and purging. 
Instead, they recognized that influenza was contagious, 
and even tried to isolate the microorganism that caused 
it. Their entire approach to the disease had become quan-
titative and exact.

The influenza pandemic of 1889–90 was itself quite 
unexpected. Aside from a few scattered outbreaks, influ-
enza had not appeared since the late 1840s (see EURO-
PEAN INFLUENZA PANDEMIC OF 1847–48). In the late 1880s, 
however, Russia began experiencing a number of severe 
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outbreaks in most provinces and especially along the Bal-
tic coast. From central Russia to Siberia to the Black Sea, 
influenza was attacking at rates of more than 10 cases per 
10,000 people.

The influenza pandemic that developed in late 1889 
and spread globally seems to have begun in eastern Rus-
sia and spread outward from there. The outbreak origi-
nated in Tiumen, Siberia, in mid-October and moved 
rapidly by rail, horse, foot, and river. Influenza struck 
towns on the Volga River in late October and reached 
Astrakhan on the Caspian Sea in mid-November. It 
spread along the Ural River and into the central Asian 
republics in December 1889 and January 1890. It did 
not, however, make it all the way across Siberia and east-

ern Russia into Asia by land routes, due to the harsh, 
sparsely populated, frozen, and mountainous terrain. 
Asia was for the most part infected by oceanic trade sev-
eral months later.

The disease was meanwhile moving toward Europe. 
By mid-November, it had struck St. Petersburg and Mos-
cow, western Russia, the Ukraine, and the Baltic. From 
there it spread by Baltic shipping and the European rail-
road into Stockholm, Copenhagen, Danzig (Gdańsk), 
Warsaw, and Berlin in late November and early December. 
By the end of the month, influenza had attacked Sweden, 
Germany, Switzerland, Austria, Belgium, the Netherlands, 
and France, and was moving south into Italy and the Bal-
kans, west into Spain and Portugal, and north into Great 

The rapid spread of the influenza pandemic of 1889 in Europe before it moved across the Atlantic to strike the United States, Canada, and 
Latin America. It also reached Africa, the Middle and Far East, and the South Pacific in 1890.
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Britain. By the end of January, the entire European con-
tinent and the British Isles had been hit by the influenza 
epidemic.

The spread of influenza showed a typical pattern, 
this time more definitively documented by the new pub-
lic health records. Urbanization, transportation, and 
accessibility routes were quite important to the trans-
mission of the disease. Influenza spread like wildfire 
between major cities, while small towns and rural areas 
were normally hit one to two months after an outbreak 
in the nearest city. Extremely isolated areas (like north-
ern Sweden, Iceland, some Alpine villages, and the Scot-
tish Hebrides) were attacked a few months, rather than 
weeks, later.

From Europe, the pandemic spread to the Americas. 
Boston, New York, and Montreal were hit in mid-to-late-
December. Canadian Manitoba, Virginia, South Caro-
lina, and the American midwest experienced outbreaks 
in early January. By February influenza had attacked 
Nova Scotia, Saskatchewan, Newfoundland, and Louisi-
ana, and was spreading into the coastal areas of Mexico, 
Guatemala, Uruguay, Brazil, and Chile. It reached the 
Peruvian and Ecuadoran coasts in March and April of 
1890 and moved among the islands in the West Indies 
in a random fashion throughout the first few months of 
that year.

In Africa the disease was progressing in a similar 
manner. Influenza hit the North African coast in Janu-
ary and February 1890 and proceeded down the Nile in 
the northeastern part of the continent. At the same time, 
it had found its way to the southern tip at Cape Town, 
South Africa, from where it spread rapidly northward by 
train and road. The western coast of Africa was hit in the 
early months of 1890 as well; influenza struck the Brit-
ish West African colonies of Gambia and Sierra Leone 
in February, German Togo and Cameroon in March, and 
the British Gold Coast (Ghana) in April. French Senegal 
was not hit until June. Although there is little informa-
tion about influenza transmission into central Africa, 
it is assumed that the disease eventually made its way 
inland as a result of trade along the Niger and Senegal 
rivers. In eastern Africa, the only definitive reports place 
influenza in Zanzibar in March, in Portuguese Mozam-
bique in July, and in the Ethiopian highlands in Novem-
ber. The Indian Ocean islands of Mauritius and Réunion 
experienced influenza outbreaks in August and Septem-
ber of 1890.

In Asia, the epidemic moved southward by land 
routes in January 1890 from Russia into Persia (Iran) and 
then on into present-day Pakistan. The rest of the con-
tinent was infected mainly by the shipping trade. Influ-
enza struck the Mediterranean and Arabian Sea coasts 
of the Middle East during the early months of the year. 
It hit Ceylon (Sri Lanka) in early February, and Bombay, 

India, in late February, and then swept inland by rail. 
Japan and Hong Kong experienced outbreaks in February, 
while mainland China escaped the epidemic until July, 
when the influenza began its move inland up the Yangtze 
River. Singapore, Malaya, and British North Borneo were 
infected in March, while Shanghai was apparently not 
affected until October.

In the South Pacific, Australia and New Zealand expe-
rienced their first outbreaks in March, most likely caused 
by a ship from San Francisco. From the port cities and 
towns, influenza then proceeded inland throughout the 
summer.

The European Influenza Pandemic of 1889–90 caused 
high morbidity, according to those cities and towns that 
recorded data on the outbreaks. London gives a morbid-
ity estimate of 25 percent, while that for Rome is 50 per-
cent. For the most part, morbidity rates of one-third to 
one-half are thought to be accurate. Influenza struck all 
persons, regardless of age, sex, or socioeconomic status. 
Children and the elderly were, however, less susceptible 
to the disease, perhaps because they were less exposed to 
the general public.

Influenza outbreaks were rather short. About two 
weeks after the first cases in an area, a significant rise 
in incidence would occur for about another two weeks. 
The outbreak would then decline over two more weeks, 
having lasted between one month and six weeks. Mortal-
ity estimates can also be drawn from the available data. 
Although death rates varied from country to country, 
between urban and rural areas, and between age groups, 
an overall mortality rate can be estimated at about 0.75 
to one death per 1,000 persons (or 270,000 to 360,000 
deaths) for Europe. This was a significant death toll, 
larger than that caused by any other disease in the 19th 
century. Data for the rest of the world is sparse, but a sim-
ilar rate can be assumed.

Although the influenza outbreaks in most countries 
subsided after several weeks or months, subsequent fla-
reups did occur for a number of years. It is assumed that 
the original virus mutated slightly, causing new “waves” 
in many cities and towns. These recurrences were much 
less serious, striking fewer people but typically causing 
higher mortality than the first epidemic. They confined 
themselves to a small area and lasted longer. Prior infec-
tion seems to have offered up to 50 percent immunity 
against a recurrence. See also SPANISH INFLUENZA PANDEMIC

OF 1917–19.
Further reading: Beveridge, Influenza: The Last Great 

Plague; Burnet and Clarke, Influenza; Patterson, Pandemic 
Influenza, 1700–1900.

European Influenza Pandemic of 1917–19   See 
SPANISH INFLUENZA PANDEMIC OF 1917–19.
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European Malaria Epidemic of 1678–82 Out-
break of malarial fever that extended over a large part of 
Europe, killing untold thousands of people between 1678 
and 1682. The infectious disease, caused by a parasitic 
protozoan that spends part of its life cycle in the blood 
of human beings (to whom it is usually transmitted by a 
particular mosquito), had appeared now and then in some 
European areas since 1557–58 (the first known European 
epidemic of malaria).

Throughout the 1600s, the British Isles suffered seri-
ous outbreaks of “ague,” what the English then called 
malaria, which may have been brought home by return-
ing soldiers and sailors from overseas duty in malarious 
regions of Africa, the Caribbean, and India. The London 
area recorded 5,237 human deaths from malarial fever 
in 1665, and in 1677 there were sporadic cases of ague 
throughout the English countryside. The following spring 
the disease erupted far more seriously and struck a large 
part of the population in the summer and fall (which was 
extremely hot and dry). People of all ages and socioeco-
nomic classes were infected. Patients became exhausted to 
death with recurring episodes of malaria; many died from 

malarial complications, such as anginas, “peripneumo-
nies,” and pleurisies. The city of London reported many 
fatalities from the fever in the summers of 1678 and 1679. 
England’s King Charles II contracted malaria at Windsor 
in August 1679 and was cured by treatment with Peru-
vian bark powder (a crude quinine derivative from the 
cinchona tree) administered by Robert Talbor (or Tabor), 
an apothecary apprentice who later was appointed physi-
cian to the king and knighted. Malaria continued to attack 
English men and women of all classes. London recorded 
1,347 deaths from it between August 10 and November 2, 
1680; country parish registers sometimes indicate that the 
number of burials for death from malaria far exceeded the 
number of baptisms during the epidemic years.

Much of modern Belgium and Holland was severely 
attacked by the disease, which the Dutch called “febris 
epidemica” or “morbus epidemicus” at the time. In the 
hot, dry fall of 1678, numerous inhabitants of the Dutch 
city of Leiden (Leyden) suffered from symptoms similar 
to those noted in English victims: shaking chills, head 
and back pain, sweating, insomnia, and tiredness. In 
Leiden, weekly human deaths from malaria were as high 
as 150 (the epidemic’s usual mortality count was about 20 
fatalities each week). A large number of Flemish inhabit-
ants in Belgian towns and cities contracted the disease, 
which also affected France’s King Louis XIV in Flanders 
in 1680 (Louis was at war against the Dutch, English, and 
Germans).

Robert Talbor, who came to France from England in 
1679 to treat members of the French aristocracy stricken 
with malaria, cured Louis XIV’s eldest son (the dauphin) 
and other members of the royal family. For his services, 
Talbor received 2,000 louis d’or (French gold coins) 
and a generous annual pension from the king. Malaria 
became endemic in parts of France, including Paris; 
especially hard hit were Alsace and Lorraine, bordering 
Germany, which also endured malarial outbreaks at this 
time, along with Austria and Hungary (detailed informa-
tion is meager). Some of the same regions were visited 
by malaria epidemics in 1718–22, 1748–50, 1770–72, 
and 1779–83.

Further reading: Bruce-Chwatt, The Rise and Fall of 
Malaria in Europe; Creighton, A History of Epidemics in 
Britain.

European Malaria Epidemics of 1805–12 and 
1823–27   Local outbreaks of malaria preceded by and 
combined with devastating pandemics that swept over a 
great part of Europe, claiming many thousands of human 
lives in cities and rural areas.

Southern regions of France suffered heavily from 
epidemic malaria, which was especially deadly in the 
Garonne River valley and the port city of Bordeaux in 

Portrait of King Charles II (1630–85) of England, who fell gravely 
ill with malaria in August 1679 when dealing with Protestant-
Catholic strife and an unmanageable parliament. He recovered 
(helped by the cinchona tree’s bark’s quinine) and regained control 
of his government. (Bettmann/CORBIS)
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the early part of the 19th century. At the time the para-
site (plasmodium in human blood) causing malaria was 
not known, nor had the female anopheline mosquito, 
which transmits the infectious disease through its bite, 
been identified yet. France’s southern regions had natu-
ral swamps and artificial ponds and stagnant water bod-
ies—all good breeding places for the malaria-carrying 
mosquitoes. Along with malaria outbreaks in the Garonne 
Valley, epidemics also occurred during the digging of a 
canal from Arles on the Rhône River to Port-de-Bouc on 
the Mediterranean and in the vicinity of Marseille and 
Fos. Quinine (a very bitter alkaloid) was then used in the 
treatment of malaria (it had been used in most of Europe 
since 1640). In 1800, Napoleon ordered 150 quintals of 

a quinine derivative—a crude powder from the bark of 
Peru’s cinchona tree—which he distributed to 42 French 
cities where the malarial fever was most severe; Marseille 
received about 1,100 pounds of powder. Despite the use 
of quinquina (what the French called the powder drug), 
malaria attacked many with recurrent cycles of shaking 
chills, fever, and sweats; some 3,000 people in the Lan-
des region in southwestern France died from the parasitic 
disease in 1805.

Other areas known for endemic malaria included 
the Netherlands provinces of Friesland and Zeeland 
(particularly its low-lying islands), as well as the coun-
try’s coastal areas; they were among the most malarious 
regions in Europe. The disease was most fatal in Holland 

From the 16th to the 18th centuries, malaria and smallpox were endemic in parts of Europe and were the leading causes of human death. 
France’s King Louis XIV contracted malaria but recovered in 1680. His great-grandson and successor, King Louis XV, fell ill with smallpox 
and succumbed to it in 1774. Above is the bulletin issued by his physicians—with an English translation of it as the following:
 NOTICE ABOUT THE KING’S SICKNESS
  From Versailles the 10th of May at 7 in the morning.

  The fever maintained itself quite high all night. The respiration, which had started to be somewhat difficult last night, did become more 
difficult about nine o’clock and stayed like that, with some variations, until the morning. There is no delirium. His Majesty kept all of his 
faculties. The medical checkup restored little. The urine did flow well.

  Signed . . . (names of physicians)

Dead the 10th of May 1774 at 3 hours 14 minutes in the evening. (Courtesy of Jacqueline Guizol)
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(and Zeeland) during the months of September and Octo-
ber. In the town of Middelburg, Zeeland’s capital, 534 
persons died from malaria between 1802 and 1812.

Epidemic malaria devastated the British on Walcheren 
Island in the North Sea (in Zeeland province) during the 
Napoleonic Wars (1803–15). After failing to seize Ant-
werp in late summer 1809, the British left a garrison of 
about 15,000 soldiers on Walcheren, which they had 
seized from the Dutch. Thousands of these nonimmune 
British troops—in this endemic malaria region—were 
stricken with the disease between September and Novem-
ber 1809; more than 4,000 of them died.

Malaria was also endemic in Ostfriesland (East 
Friesland), on the North Sea coast of Germany. In 1810, 

more than a quarter of Ostfriesland’s population con-
tracted Wechselfieber, what the Germans called malaria.

During the construction of the St. Martin’s Canal out-
side of Paris, France, in 1811, malaria broke out in vari-
ous suburbs such as La Villette and Pantin. It is likely that 
some of the canal workers (former French soldiers) had 
carried the disease home with them from Germany and 
(later) from Russia, from where they retreated in defeat 
in late 1812. During the following 10 years, the dis-
ease remained confined to its habitual endemic regions, 
with noticeable outbreaks in Middelburg (Zeeland) and 
Holland.

Another extensive malaria pandemic began in Europe 
around 1823. The French region of Alsace, along the 
Rhine border with Germany, reported an incidence of 
the disease that was as high as 23 percent of the hospi-
tal patients in Strasbourg, Alsace’s chief city. Many French 
(and British and Russian) expeditionary soldiers con-
tracted malaria in Greece in 1821 while they helped the 
Greeks launch their struggle for independence against 
Ottoman Turkish rule; the soldiers carried the fever 
home. Russians in western Siberia suffered a serious epi-
demic with high mortality in 1824. At the Baltic seaport 
of Königsberg (Kaliningrad, Russia), where conditions are 
temperately favorable for malaria, an epidemic erupted in 
1825 that lasted until 1833; it was of a severity rarely seen 
in so high a latitude (epidemic malaria no longer occurs 
in many temperate zone countries).

Violent storms ravaged Germany’s North Sea coastal 
communities in 1825, followed by an unusually hot sum-
mer in 1826 when a grave malaria epidemic struck the 
area; more than 10,000 persons became ill, and many 
perished. The North Sea also overflowed into Holland, 
and malaria broke out in numerous Dutch coastal areas in 
the summer of 1826. The city of Groningen in the north-
east Netherlands recorded some 8,000 diseased persons 
(3,000 of them died) out of a population of about 30,000; 
Amsterdam, to the south, had about 2,400 human deaths 
from malaria in 1826. Little is known about exact fatali-
ties from malaria in Belgium (then ruled by Holland and 
other European countries), but the Belgian coastal areas 
were infected, along with Denmark’s coastal communi-
ties, in 1826–27.

Malaria was still very active in Greece in 1828, when 
in only a few months it killed 450 members of a French 
expeditionary corps in the seaport of Navarino (Pylos) 
in the Peloponnesus, despite the recent availability of a 
new, more refined cinchona bark powder for treatment 
of patients. Though most European countries had fewer 
outbreaks, Denmark’s Baltic Sea island of Lolland (Laa-
land) suffered suddenly and seriously from malaria in 
1830; more than 20,000 people were infected in Lolland’s 
county of Maribo alone, and there was a high mortality 
there and in neighboring counties. Malaria did not return 

“The Fly Paper Merchant” (drawn by Gustave Doré about 1869 in 
London), a common sight in the past when horse manure littered 
the streets, stables went with houses, and possible disease-carrying 
flies were multitudinous. The fly paper, sold for a few pence, was 
coated with a sticky material to attract and kill flies.
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to epidemic proportions or prevalence in Europe until the 
years 1845–49, 1855–60, and 1866–72, when the disease 
struck many parts not only of Europe (many mentioned 
above) but also of India and North America.

Further reading: Bruce-Chwatt, The Rise and Fall of 
Malaria in Europe; Russell, Malaria; Russell, Man’s Mas-
tery of Malaria.

European Smallpox Pandemic of 1870–75 Devas-
tating epidemic triggered by war. Up to this time small-
pox cases in Europe had been gradually declining in 
number and severity because of the introduction of vac-
cines, both voluntary and compulsory, in several coun-
tries. At the outbreak of the Franco-Prussian War in July 
1870, southern Germany required all infants to be vac-
cinated, but in the northern part of the country and in 
France such vaccination was not mandated. Germany 
had very few cases overall. In France, smallpox had been 
festering silently, and the death rate due to the disease 
had increased about sevenfold since the middle 1860s. In 
Holland and Belgium it was already epidemic. War prep-
arations, troop movements, and the migration of Parisian 
citizens out of their city exacerbated the previously iso-
lated smallpox outbreaks in France. The disease began 
to spread rapidly, killing between 60,000 and 90,000 
people in France in 1870 and 1871. It reached north-
ern Germany in the fall of 1870 through the 373,000 
French soldiers who were captured and sent to Prussian 
prison camps. Because of the adoption of the clothes 
and belongings of dead French soldiers by German civil-
ians, the disease spread farther. Although most severe in 
northern Germany because of its lack of stringent vac-
cine requirements, the entire country was hard hit and 
between 1871 and 1872 reported 162,000 deaths. The 
disease was not so prevalent among the German soldiers 
themselves, due to mandatory army revaccinations every 
seven years. Thus, of the 8,463 (out of 800,000 soldiers 
in the army) who caught smallpox, only 459, or less 
than 6 percent, died. In the French army, on the other 
hand, out of 1 million soldiers 125,000 were infected and 
23,470 (almost 19 percent) died.

This smallpox epidemic was not limited to France and 
Germany. It spread throughout the continent, running 
especially rampant in Belgium, Holland, and Austria, 
which had no compulsory vaccination laws. It spread as 
well to the Americas (in Philadelphia alone over 2,000 
died in 1871), the West Indies, and Africa. The year 1871 
had one of the worst mortality rates everywhere. In Bel-
gium, 21,315 persons died; in England 23,126; and in 
Holland 12,476. The majority of these deaths were of 
children under 10 years of age. After 1871, the disease 
spread farther south into Switzerland, Austria, and Italy 
as French soldiers retreated out of Germany.

The smallpox pandemic of 1870–75 is estimated to 
have killed at least 500,000 Europeans. The differences in 
severity of outbreaks and in mortality rates between coun-
tries with and without compulsory vaccination became 
clear and led to a major revamping of health care policy. 
England, for example, passed the Vaccination Act of 1871 
in order to enforce its earlier Vaccination Acts of 1840, 
1853, and 1867 by allowing prosecution of violators. In 
Germany a Vaccination Act of 1874 was passed, which 
forced all children to be vaccinated by age two and then 
again at age 12. These new laws succeeded in essentially 
eradicating the disease in Germany and in substantially 
reducing the number of cases in England, which was still 
divided over the legality and effectiveness of compul-
sory vaccination. The continuing debate between those 
who attributed the disease to atmospheric conditions or 
to an unsanitary environment (“anticontagionists”) and 
those who believed viruses to be responsible for smallpox 
prevented the acceptance by the English public of vac-
cination as effectual protection. This public uncertainty 
and opposition eventually rendered the British Vaccina-
tion Acts ineffectual and allowed smallpox to persist in 
England and to spread once more to Italy, Spain, Austria, 
France, and Russia.

Further reading: Hopkins, Princes and Peasants: 
Smallpox in History; Rolleston, The Smallpox Pandemic of 
1870–74.

European Sweating Sickness Epidemics, Northern
Invasion into Europe of the mysterious and deadly “Eng-
lish sweat,” which appeared first in the German port city 
of Hamburg on July 25, 1529, possibly imported by ship 
from England, where an epidemic had erupted in London 
two months before. Until this time, the English sweating 
sickness had been confined to the British Isles, where it 
had appeared in 1485, 1507–08, and 1516–17. During the 
fall of 1529, the infection spread through Prussia, Ger-
many, Switzerland, and Austria. One thousand to 2,000 
people died from the sweat in Hamburg in the first few 
weeks; in Vienna, it caused havoc among Ottoman Turk-
ish troops who were besieging the city; in the Bavarian 
town of Augsburg, it reportedly attacked 15,000 people 
in the first five days; and in Marburg, it caused religious 
reformers Martin Luther and Huldreich Zwingli to inter-
rupt their meeting during the Council of the Reforma-
tion. The sweat also appeared in Scandinavia and the Low 
Countries. In Amsterdam, it supposedly broke suddenly 
from a mist, killed 500 mostly young and robust people in 
five days, and just as suddenly vanished. It seldom stayed 
in one locality more than 14 days, and its virulence varied 
greatly from place to place. By the beginning of December 
1529, the disease had run its course; it would never again 
be seen in continental Europe.
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The arrival of the English sweat in Germany spread 
panic comparable to that caused by the plague. It was a 
frightening disease, killing its victims usually within 24 
hours. Symptoms included chills, tremors, fever, heart 
palpitations, weakness, and profuse sweating, which was 
frequently treated with a rigorous heating regime wherein 
the patient lay in a blazing hot, airtight room, heaped in 
blankets and furs. Like the BLACK DEATH and later the 
SPANISH INFLUENZA PANDEMIC OF 1917–19, the victims of 
the English sweat were mostly healthy young adults, a 
phenomenon that heightened its terror. No explanation 
of its origin, its sudden appearance in 1485, its initial 
confinement to England, or its incursion into Europe in 
1529, has ever been found. (It would erupt once again, 
exclusively in England, in 1551.) See also ENGLISH SWEAT-
ING SICKNESS (ENGLISH SWEAT) EPIDEMICS.

Further reading: Hansen, Geschichte der Epidemien bei 
Menschen und Tieren im Norden; Marks and Beatty, Epi-
demics; Zinsser, Rats, Lice and History.

European Typhus Epidemic of 1566 See MAXIMILIAN

II’S ARMY TYPHUS EPIDEMIC.

European Typhus Epidemics of 1805–07 and 
1812–14, Central See AUSTRIAN AND PRUSSIAN TYPHUS

EPIDEMICS OF 1805–07; FRENCH TYPHUS EPIDEMICS OF

1813–14; GERMAN TYPHUS EPIDEMICS OF 1813–14, NORTH-

ERN AND CENTRAL; GERMAN TYPHUS EPIDEMICS OF 1813–14, 
SOUTHERN; NAPOLEON’S ARMY EPIDEMICS IN RUSSIA.

Exeter Typhus Epidemic of 1586 (Black Assize) 
Severe and sudden outbreak of typhus fever at the assize 
(county court session) held at Exeter, England, on March 
18, 1586. The similarity of the circumstances to the Black 
Assize at Oxford nine years before was noted by the cham-
berlain of Exeter: this outbreak “was not much unlike to 
the sickenesse that of late yeares happened at an assise 
holden at Oxford” (see OXFORD TYPHUS EPIDEMIC OF 1577).

At Exeter, 11 of the 12 jurors died of typhus. Many 
of the courtroom spectators and officials were infected, 
and it was reported that the fever quickly spread into 
the surrounding English countryside. Ill and under-
nourished prisoners from a captured Portuguese ship 
were tried at the assize, many of whom died, and it is 
believed that the fever may have originated among these 
men in their crowded and filthy prison quarters. Since 
epidemic typhus is transmitted from person to person 
by the human body-louse, which thrives under such 
conditions, this is a likely supposition. But because little 
importance was attached to personal cleanliness until 
the 19th century, and lice were therefore common pests, 
the epidemic at Exeter could have been engendered by 
any louse-ridden person in the courtroom.

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.
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Faeroe (Faroe) Islands Measles Epidemic of 1846
Outbreak of measles that was the subject of a classic epi-
demiological study by Peter Ludwig Panum, a Danish 
physician who visited 52 villages on the Faeroe (Faroe) 
Islands and treated about 1,000 patients himself. Because 
it came 65 years after the last previous measles case on 
the islands, the 1846 epidemic struck a largely nonim-
mune population. More than 6,000 of the 7,782 inhabit-
ants came down with the disease.

Communicable diseases of many kinds were rare in 
the Faeroes, a group of 17 isolated islands lying between 
the Shetlands and Iceland. Panum thought that tuberculo-
sis and syphilis were almost nonexistent, and he found no 
evidence of smallpox or scarlet fever in recent memory. 
The Faeroese people were less fortunate in other ways, 
however. The Danish government was too concerned 
with its own financial troubles to do much to alleviate 
widespread poverty and improve unhygienic conditions 
on the islands, which were under its control. As a result, 
other diseases—such as rheumatism, bronchitis, and skin 
problems—were quite common, as Panum observed.

Largely free from infectious disease but living in pov-
erty, famine, and squalor, the Faeroese population was 
highly susceptible to a virus introduced from the outside. 
On March 28, 1846, a local carpenter returned home 
with measles, which he had caught when visiting several 
friends in Copenhagen. Despite the isolation of many 
individual villages, the disease traveled rapidly through-

out the islands. The frequent fish kills, in which many 
men from different villages gathered together to hunt 
whales and various fish, were a prime opportunity for 
the disease to spread. By interviewing victims and tracing 
the chronology of events that triggered local outbreaks, 
Panum confirmed what had been known for centuries: 
measles is spread through direct human contact. He also 
supplied conclusive evidence of the permanent immunity 
that measles confers on its survivors. In talking with 98 
elderly people who had had the disease in 1781 (the date 
of the last epidemic) or earlier, he found that not a single 
one succumbed in 1846.

Although the epidemic struck over 75 percent of the 
Faeroese people, it did not slow the growth rate of the 
population. For centuries prior to 1800, no more than 
5,000 people lived on the islands at any time; in the mid-
1830s, however, over 7,000 lived there, and the num-
ber increased to more than 8,000 by 1850. Nor did the 
epidemic halt the social, economic, and political prog-
ress taking place on the islands. In the 1830s and 1840s, 
the Faeroese, often led by their Danish administrators, 
had begun to make fishing and agriculture more pro-
ductive, to fight for the abolition of the statecontrolled 
trade monopoly, to establish schools and libraries, and 
to seek representation in the new Danish legislature. The 
attempts at reform continued in the aftermath of the epi-
demic, and many reached fulfillment in the following 
decade.
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Further reading: Jones, Denmark: A Modern History;
Panum, Observations Made during the Epidemic of Measles 
on the Faroe Islands in the Year 1846; West, Faroe: The 
Emergence of a Nation; Winslow, The Conquest of Epidemic 
Disease.

Fiji Islands Dengue Epidemics of 1971–73 and 
1975 Epidemics of varying intensity that marked the 
return of the dengue-fever virus to the Fiji Islands after a 
long absence. Dengue epidemics were also reported from 
many other South Pacific islands in the 1970s.

The first epidemic began in March 1971 when Fiji’s 
extremely susceptible population was struck by the den-
gue type 2 virus. (Tahiti was also attacked at the same 
time.) The epidemic in Fiji climaxed in July when 740 
dengue cases were reported. By April 1972, 3,111 cases 
had been recorded, and, although the incidence declined 
noticeably after that, cases continued to be reported until 
1973. Apparently, 43 percent of young adult urban dwell-
ers were infected. A few hemorrhagic cases were observed 
at Fiji’s Suva Hospital, but dengue did not cause any 
human deaths.

The dengue epidemic of 1975 was more explosive. It 
was part of a series of dengue outbreaks caused by the 
dengue type 1 virus, which occurred across the South 
Pacific. Early in 1974, the virus invaded the Marshall 
Islands. Thereafter, Nauru (mid-1974), the Gilbert and 
Ellice Islands (Kiribati and Tuvalu) (late 1974), the New 
Hebrides and the Fiji Islands (both in January 1975), 
Tonga, French Polynesia, and the Samoan Islands (all 
three groups in mid-1975) were infected by dengue fever 
in quick succession.

In Fiji, the epidemic began early in January 1975 in 
the capital, Suva, when a denguelike illness developed 
among people attending a religious retreat. Labora-
tory analysis of these and other cases, which had been 
reported from elsewhere in the city, revealed the culprit 
as the dengue type 1 virus, which had last visited Fiji in 
1944–45. The outbreak spread very rapidly until mid-
March and then slowly tapered off by mid-June. Else-
where on Viti Levu (Fiji’s largest island), the epidemic 
lasted until late July. On some of the other island groups, 
the epidemic got off to a slow start but accelerated after 
mid-March.

By July 1975, 16,203 confirmed dengue cases had 
occurred all over the country. It must be remembered that 
not everyone who was ill sought treatment, nor were all 
the diagnosed cases reported to the authorities. The num-
bers, therefore, do not accurately convey the extent of 
the epidemic. Among these cases, the highest incidence 
occurred in the 10- and 29-year-old age groups, with the 
20- to 29-year-olds suffering the most. Children below 
10 suffered the least. Overall, males were affected at a 

slightly higher rate than females. More than 12 deaths 
were reported from the Suva area between February and 
April; at least six of them were caused by hemorrhagic 
complications and shock. It is estimated that hemor-
rhagic manifestations—60 percent to 70 percent involv-
ing superficial bleeding—occurred in one out of every 10 
patients.

In Fiji, the Aëdes aegypti (the yellow fever mosquito) 
was soon discovered to be the primary vector, but the 
Aëdes rotumae (only on Rotuma Island), Aëdes polyne-
siensis, and Aëdes pseudoscuttellaris may also have been 
involved, although in a minimal way. Once the disease 
was diagnosed, the authorities promptly initiated mos-
quito control procedures. Most of the Suva region and 
all the larger villages on Viti Levu were aerially sprayed, 
although half the population had already been infected. 
Workers were trained to identify and destroy mosquito 
breeding sites. The Fijian government began seeking to 
continually improve basic health care facilities at the vil-
lage level.

After a brief interruption, dengue fever again flared up 
in Fiji during 1980–81.

Further reading: Mackenzie, ed., Viral Diseases in 
South-East Asia and the Western Pacific; Reed et al., “Type 
1 Dengue with Hemorrhagic Disease in Fiji: Epidemio-
logic Findings.”

Fiji Islands Epidemics of the Late 1700s and Early 
1800s Several epidemics resulting from Fiji’s initial 
contacts with Europeans and the outside world; Fiji is 
an island group in the southwest Pacific Ocean. The first 
epidemic struck Fiji in 1791–92, not long after the arrival 
of a European ship. It was described as a prolonged ill-
ness, with patients suffering from headache, overpower-
ing thirst, lack of appetite, stuffy nose, and congestion/ 
constriction of the chest. Reportedly, the disease wiped 
out entire villages in Fiji. A period of famine followed this 
outbreak.

Eleven years later, in 1802–03, dysentery struck the 
Fiji Islands; again, the outbreak was linked to the arrival of 
a European ship. Native records indicate that it was a very 
severe epidemic with devastating mortality, far exceeding 
that of the FIJI ISLANDS MEASLES EPIDEMIC OF 1875.

Fiji was visited by another epidemic in 1819—again, 
following the visit of two American ships. The disease, 
which the natives called vudi coro, spread through the 
country, but the mortality was low.

In 1839, an epidemic of severe influenza broke out 
in Fiji. It apparently spread through most of the villages, 
killing many people.

Further reading: McArthur, Island Populations of the 
Pacific; Swedlund and Armelagos, eds., Disease in Popula-
tions in Transition.

124    Fiji Islands Dengue Epidemics of 1971–73 and 1975



Fiji Islands Measles Epidemics of 1875, 1903, and 
1911 Three epidemics of measles that ripped through 
the Fiji Islands in the southwest Pacific Ocean (part of 
Melanesia).

The first epidemic, also the most devastating, was 
part of a massive outbreak of measles that began in South 
Africa in 1872 and spread to the tiny island of Mauri-
tius in 1873–74 and to southern Australia in 1874. The 
infection was transported from Sydney to the Fiji Islands 
(annexed by Britain on October 10, 1874) by the British 
cruiser HMS Dido early in 1875. Measles had broken out 
on board the cruiser, and many highly contagious passen-
gers were later allowed ashore. Among those disembark-
ing were Ratu Timothe (son of Thakombau, Fiji’s leading 
chief) and his manservant, who are credited with having 
introduced measles into the Fijian archipelago (some 300 
islands, one-third of them inhabited).

They were welcomed at Levuka, the ancient capital, 
by a large gathering representing almost every province in 
the country. Following a period of festivities, the repre-
sentatives returned to their respective districts, taking the 
infection with them. During the next four months, mea-
sles spread quickly and with terrible virulence over the 
entire archipelago.

In this extremely susceptible population (estimated at 
about 150,000), the attack rate was almost 100 percent. It 
is estimated that more than 40,000 islanders (20 to 25 per-
cent of Fiji’s population) died during this outbreak, which 
subsided only after almost everyone had been infected. An 
eyewitness account describes many islanders as literally ter-
rorized to death. Given its virulence and the suddenness of 
its onset, and the fact that they had no previous experience 
with the disease, most of the people did not know how 
to deal with it. In some cases, entire communities were 
attacked, leaving no one to attend to basic needs or even 
to bury the dead. Many died while trying to rid themselves 
of the fever by submerging their bodies in the sea over 
extended periods. Varying mortality rates were recorded on 
different islands, but everywhere the very young and the 
elderly succumbed in large numbers. The high mortality 
caused a severe shortage of labor in the sugar plantations. 
To fulfill that demand, indentured laborers were imported 
from India, the first batch arriving in 1879.

Fiji was invaded by measles again in 1903. Since most 
of the population had acquired immunity in the previ-
ous epidemic, this outbreak mainly struck young people 
below 28 years of age. It claimed 1,800 victims.

The island of Rotuma, which was annexed and joined 
to the Fiji Islands by Britain in 1881, was attacked by a 
measles epidemic in 1911, even as the national census 
was in progress. Perhaps the most deadly epidemic suf-
fered by that island, it killed 326 people (15 percent mor-
tality) by the middle of that year, reducing the island’s 
population to 1,900.

Further reading: Cartwright, Disease and History;
McArthur, Island Populations of the Pacific.

Fiji Islands Ross River Fever Epidemic of 1979 See 
SOUTHWEST PACIFIC ROSS RIVER FEVER EPIDEMICS OF 1979–80.

Finnish Ergotism Epidemics of the 1800s Out-
breaks of ergotism recorded almost annually from 1836 to 
1871, with the worst epidemics occurring in 1840–44 and 
in 1862–63. Throughout the 19th century, when Finland 
was an autonomous and largely isolated state in the Rus-
sian empire, its economy was based almost exclusively 
on agriculture to meet the country’s food needs. Rye was 
the grain most suited to the cold climate, but also the 
one most readily infected by ergot. Unlike their counter-
parts in Germany, most Finnish farmers did not know of 
improved methods of draining the land and cleaning the 
grain that would have reduced rye’s inherent tendency 
toward ergot infection.

The ergotism outbreaks in 19th-century Finland were 
all of the convulsive type, in which the alkaloids (nitro-
gen compounds) produced by the ergot fungus interfere 
with neurochemical balance and cause hallucinations, 
tremors, and other symptoms of central nervous system 
dysfunction. According to A. R. Spoof, whose 1872 study 
Om Forgiftningar med Secale cornutum collected the data 
on these epidemics, two of them were especially wide-
spread. In 1840, in many places in Finland, an eighth of 
the harvested grain had ergot, while in one area over half 
the grain samples were infected.

The second severe outbreak, in 1862–63, coincided 
with a disastrous famine, during which starving people 
ate any grain they had, even if it was ergotized. No area 
of the country was immune: At least 1,400 cases were 
recorded, with mortality ranging from 2.7 percent to 
22.7 percent, depending on the district. Because infants 
and young children ate a greater amount of food in pro-
portion to their body weight than adults did, they were 
especially vulnerable. In 1862, for example, 56 percent of 
the ergotism victims were under 10 years old. The ergot 
epidemics and famines of the 1860s (which came to be 
known as “the hungry sixties”) made many Finns dream 
of a better life across the Atlantic. The first wave of Finn-
ish emigrants left for the United States and Canada, many 
of them lured by agents for overseas companies, who first 
began to recruit in Finland during those difficult years.

Further reading: Barger, Ergot and Ergotism; Matossian, 
Poisons of the Past; Singleton, A Short History of Finland.

Florence Dysentery Epidemic of 1425   Outbreak 
of acute dysentery that occurred independently of plague 
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in Florence, Italy. Called “pondi” by the Florentines, this 
severe diarrheal infection that affects the colon (large 
intestine) struck several hundred children and adults 
between June and October. Florence’s hot and dry sum-
mer months were ideal for the spread of the disease, 
which is transmitted by contaminated feces (via flies) and 
by infected water, fruit, and vegetables.

In sections of the city where poor sanitation and mal-
nutrition were prevalent, children were the most vul-
nerable to pondi, which attacked decreasing numbers 
of victims with increasing age. Adults suffered the same 
gripping or cramping gut pain but were usually able 
to prevent the severe dehydration that quickly killed 
infected young children. Five adults and 115 children 
reportedly perished from pondi before the epidemic came 
to an end in late October. The Italian city of Milan also 
experienced a similar dysentery outbreak in 1425.

Further reading: Carmichael, Plague and the Poor in 
Renaissance Florence; Cloudsley-Thompson, Insects and 
History.

Florence Plague of 1347–48 (Black Vomit)  Devas-
tating epidemic of bubonic plague, often called the Black 
Vomit, that hit Florence, Italy, during the winter of 1347 
and again in the spring of 1348. Florence was already 
weakened by a famine in 1347. Estimates vary, but pos-
sibly between 45 percent and 75 percent of the city’s 
citizens died during the six months in which the plague 
raged. Shops and factories closed, and prices soared. 
Many doctors charged extraordinary prices for their ser-
vices, and many Florentines died from malnutrition 
before the plague could claim them. The Florence plague 
was a severe offshoot of the BLACK DEATH, which was then 
sweeping through Europe.

Those who were stricken with the illness developed 
black swellings on the groin or under the arms. The 
swellings were followed by boils and black blotches on 
the skin. Sometimes the victims spit foul-smelling blood. 
Some people died 24 hours after the first symptoms 
appeared, and almost all who were stricken died within 
three days. The epidemic spread quickly, and was highly 
contagious. Even contact with the clothing of a sick per-
son was dangerous. People reacted with fear, and the 
fear gave way to terrible callousness. The sick were often 
ignored and left to die; husbands and wives deserted each 
other, and parents deserted children. People fled the city 
and tried to escape the disease by hiding in the country. 
Unfortunately, there was little guarantee of immunity. 
Conditions in the country were often as bad as they were 
in the city.

The Black Death, which had come from Asia and 
entered western Europe with ships and travelers, spread 

to many countries. To some historians, this plague is 
more closely linked to Florence than to any other city 
or locality. There are several reasons for this: The plague 
raged in Florence with exceptional intensity, and at the 
time, Florence was one of the most splendid and rich-
est cities in Europe. The city was hit so severely that the 
Black Death is often thought of and referred to as the 
Plague of Florence.

Another reason why the Black Death is so closely 
associated with Florence is that the epidemic was chron-
icled by Italian writer Giovanni Boccaccio in his book, 
The Decameron (1353). His is the best-known eyewit-
ness account of the bubonic plague, and he provides a 
horrible, somber description of the epidemic. Boccac-
cio, whose father died of the plague, wrote about the 
large number of quacks who emerged during the cri-
sis, and how they took advantage of the sick. He criti-
cized the medical profession and maintained that they 
were no help at all. Some of his descriptions are prob-
ably accurate: the way the rich fled the city, how the sick 
were deserted, the rushed burials in large communal 
pits, crops wasting in the fields, and animals wandering 
untended over the countryside. It is possible, however, 
that Boccaccio portrayed the Black Death in Florence in 
bleaker terms than it actually was. He made no mention, 
for example, of the nuns and doctors who devoted them-
selves to healing plague victims, and no mention was 
made of the efforts the Florentine government made to 
control the plague.

A committee of eight was set up by the city govern-
ment to maintain order in Florence. The men were cho-
sen from among the wisest and most respected citizens, 
and were given almost total power to organize the city. 
The committee concerned itself with the removal of 
decaying matter and disposal of the dead from the streets. 
Ultimately, there was not much that the committee could 
do to stop the destruction of the plague.

Some Florentines responded to the strain by giving 
in to hedonistic desires. They drank and spent money 
with reckless abandon, trying to enjoy themselves 
before falling victim to illness. Others took advantage of 
the crisis. In particular, a group called the becchini often 
behaved in a horrible manner; they were men, often 
of lower social rank and usually themselves afflicted 
with the plague, who carried the dead away and per-
formed other tasks that no one else would do. Some 
of them raped, assaulted, and even murdered their fel-
low citizens. Perhaps the most heartless act that some 
performed was bribing family members before carrying 
their dead members away. See also PLAGUE OF ENGLAND, 
GREAT.

Further reading: Gottfried, The Black Death; Zeigler, 
The Black Death; Tuchman, A Distant Mirror.
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Florence Plague of 1417   Outbreak of mainly 
bubonic plague that killed about 10 percent of the pop-
ulation of approximately 40,000. The Italian city’s Grain 
Office kept a series of particular “Books of the Dead” that 
recorded the number of human deaths from epidemics. 
The 1417 epidemic evidently had four times as many vic-
tims as did plague outbreaks in 1411 and 1424. An earlier 
epidemic in 1400 purportedly killed about 12,000 Floren-
tines, and possibly as many as that may have perished in 
the “major” 1417 plague epidemic, the eighth visitation 
of this highly contagious, bacterial disease in Florence 
since the Plague of Florence in 1347–48 (see FLORENCE 
PLAGUE OF 1347–48).

In May 1417, numerous Florentines became infected 
with plague through intimate contact with the com-
mensal black rat (the rodent host of the disease) and its 
infected fleas (infection is generally contracted by a flea 
bite). During the early weeks of the epidemic, wagons 
collected as many as 500 poor people daily for transport 
to hospitals. Florence’s densely populated working-class 

sections were chiefly affected, and the Tuscan country-
side was spared, unlike plague outbreaks in the previous 
century, which killed many country folk. By October, 
about 6,000 Florentines had contracted plague, which 
caused painful swellings (buboes) in their groins, arm-
pits, or neck areas; the buboes varied in size from a wal-
nut to a grapefruit, according to Italian chroniclers of 
plague. In 1417, physicians did not segregate or isolate 
the sick in Florence, despite having experienced plague 
problems before.

By the end of the epidemic in late 1417, approximately 
4,000 people had died (probably more). The patients with 
pneumonic plague coughed up blood and frequently died 
within hours of their infection; about 65 percent of the 
bubonic patients perished within one to five days after 
being infected. There were many incidences of multiple 
deaths in a household (where an infection can be trans-
mitted person-to-person by airborne droplets); often 
entire families were wiped out in the poorer sections. A 
number of important, wealthy citizens fell victim, but the 

Engraving of Florence, Italy, during the 1347–48 plague there. Many persons panicked and fled; others prayed for deliverance. The dead 
were removed from the city to be buried outside the walls, as the Italian writer Giovanni Boccacio described in his book, The Decameron 
(1353). (Bettmann/CORBIS)
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disease was less severe in the prosperous districts of Flor-
ence. See also ITALIAN PLAGUES OF 1477–79.

Further reading: Carmichael, Plague and the Poor in 
Renaissance Florence; Cloudsley-Thompson, Insects and 
History.

Florence Plague of 1430 Outburst of mainly 
bubonic plague in the Italian city-state of Florence, where 
more than 2,250 persons died from the highly infectious, 
bacillary disease (see FLORENCE PLAGUE OF 1417).

In early January 1430, Florentines of all ages con-
tracted the plague, which was transmitted from rats to 
humans by the bite of infective fleas. (The black com-
mensal rat, the common host for plague, lives in close 
proximity with human urban populations.) Children in 
Florence began to die in greater numbers from bubonic 
and pneumonic plague than adults as the epidemic 
advanced into the spring and summer. Between mid-June 
and September about 84 percent of the children who con-
tracted plague perished. The epidemic ended after Octo-
ber, and the following year the disease claimed relatively 
few victims and was not a serious health concern until 
mid-century.

Further reading: Carmichael, Plague and the Poor in 
Renaissance Florence; Hirst, The Conquest of Plague.

Florence Plague of 1630–33 Epidemic that claimed 
the lives of about 10 percent of the population. In the 
winter of 1630 and the spring of 1631, the bubonic 
plague hit the Italian city of Florence, which previously 
had suffered from several cold and wet winters that had 
led to a disastrous crop failure and a shortage of food 
when the 1630 epidemic began. Although mortality was 
less than it had been during the 1348 Plague of Florence 
(see FLORENCE PLAGUE OF 1347–48), an estimated 7,000 
persons perished during the three years that this plague 
epidemic raged.

Victims of the plague suffered a sudden and high fever; 
they often had large and foul-smelling boils on their bod-
ies; they were sometimes delirious; and a terrible headache 
was usually the prelude to death. Those who did not die 
from the disease were terrorized by it and lived in fear of 
catching it. Many people starved themselves, purged them-
selves, sprayed themselves with acid and snake poison, or 
paid shop clerks for vats of vinegar to protect themselves. 
Those who died from plague were often the more produc-
tive members of Florence’s society; a large percentage of 
the roughly 10 percent who died were artisans and Capu-
chins (a Franciscan order) or those who performed much 
of Florence’s custodial work during the epidemic.

In some ways, the plague was considered benefi-
cial, for it mitigated the problem of overpopulation and 

allowed the rations of food to spread to more people. 
In addition, the plague epidemic contributed to greater 
enthusiasm for religion; people felt that the disaster was 
a result of God’s wrath, and they responded by making 
efforts to correct their behavior. Large Christian masses 
were celebrated in the streets, and some special fasts were 
instituted. In that way, Florence was transformed into an 
extremely moral city for the three years of the epidemic.

The Florentine people responded well to the crisis. No 
one broke the 40-day quarantine, and no one apparently 
touched the property of the helpless. People appointed by 
the Office of Public Health dedicated themselves to their 
tasks of fumigating the homes of those stricken with dis-
ease—scrubbing floors, burning mattresses and clothes, 
and carrying away the dead to be buried. The grand duke 
of Florence made a daily round to ensure that citizens 
were receiving food and were well cared for.

Unfortunately, the economic effects of the epidemic 
were bad; for six months in 1631 and for four months in 
1633, all business and trade in Florence came to a nearly 
complete standstill. Many people were unemployed; Flor-
ence had become a city of industrial workers without 
industry. The only way to avoid mass starvation was the 
distribution of public charity, which was very expensive 
and was paid for by drawing on the Florentine state bank, 
the Monte Comune.

Like the earlier Florentine plague in 1348, mass graves 
were dug; however, dead human bodies were perceived 
as degrading, and people wanted to dispose of them as 
quickly as possible. Anyone hoping for a church burial, 
rather than suffering the humiliation of anonymity in a 
mass grave, needed a signed certificate from a physician 
guaranteeing the “non-suspect” nature of the illness.

Some historians believe that the plague epidemic 
started in Florence with an invasion of Milanese merce-
naries after the war of succession over Mantua (1628–31). 
Numerous plague-infected goods had been exchanged, 
and people most likely had contracted the disease from 
some of them. Public health officials in Florence imposed 
strict regulations, most of which were followed by the 
citizens. Despite the efforts of guards to keep everyone 
within the city boundaries, some people did leave, and 
the disease moved from Florence north to Milan, as well 
as to Bologna and Trespiano.

Further reading: Cochrane, Florence in the Forgotten 
Centuries; Symonds, Renaissance in Italy.

Frankish Plagues of the Sixth Century A.D.
Repeated outbreaks of bubonic plague that swept over 
the Frankish kingdom (France), especially its southern 
and central areas. The sixth-century Frankish historian 
Gregory of Tours recorded several instances of lues ingui-
naria or morbus inguinarius—a plague or malady of the 
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groin. In referring to an epidemic in Auvergne in 571, 
Gregory described a wound similar to a snakebite that 
appeared in the armpit or groin; those afflicted died two 
or three days later, often after becoming delirious. To 
most scholars the wounds or lesions are clearly plague 
buboes (swellings).

Further support for that diagnosis comes from the 
location of many outbreaks: Mediterranean ports or 
places northward along the Rhône River. Although the 
various Frankish rulers neglected economic administra-
tion as they battled for political power, a certain amount 
of foreign trade continued in Gaul (roughly, France). 
Port cities would have been prime targets for the black 
rats that carried the plague. Gregory even says that a ship 
from Spain brought the disease to the city of Marseille in 
A.D. 588. Although at first only those families that had 
bought goods from the ship were affected (all eight mem-
bers of one household died), the plague spread through-
out the city after a while.

Gregory’s first recorded instance of the plague comes 
about 40 years earlier than the one at Marseille. In the 
late A.D. 540s, the plague raged in the province of Arles, 
while in A.D. 571 it killed many in the cities of Lyon, 
Bourges, Chalon, and Dijon as well as in the province of 
Auvergne. Appearances of the plague then became more 
frequent: in A.D. 582 at Narbonne; two years later at Albi, 
where the majority of the people died; in A.D. 588 at Mar-
seille, which was attacked by the disease several times in 
subsequent years; and in A.D. 590 in Viviers and Avignon, 
at the same time that bubonic plague was raging in Rome 
(see ROMAN PLAGUE OF A.D. 590).

Against the continual onslaughts of plague, the Frank-
ish people had little defense. When the disease hit Mar-
seille in A.D. 588, King Guntram advised the inhabitants 
to eat nothing but barley bread and water, but many 
popular methods to deal with the outbreaks were less 
rational. Prayers, vigils, and processions—all of which 
Gregory mentions—were used, undoubtedly to counter-
act the many portents people claimed to see before the 
epidemics struck. See also PLAGUE OF JUSTINIAN.

Further reading: Gregory of Tours, The History of the 
Franks; Scherman, The Birth of France; Thompson, Eco-
nomic and Social History of the Middle Ages.

Frankish Smallpox Epidemic of A.D. 580 Epidemic 
described by the sixth-century Frankish historian Greg-
ory of Tours, the symptoms of which included fever, vom-
iting, severe backaches, and pains in the head and neck. 
Although Gregory used the term dysentery, his account 
suggests smallpox as a more likely, though not definite, 
diagnosis.

Some victims imagined they had boils inside their 
bodies—a notion Gregory does not consider foolish, 

since sufferers often broke out in tumors. If the tumors 
burst and discharged their pus, patients were cured; many 
tried herbal drinks in hopes of recovering. Children were 
not as fortunate as adults; when the epidemic began in 
August of A.D. 580, it attacked children first of all, often 
killing them. The example of Frankish king Chilperic I, 
who survived a bout with the disease only to lose his two 
young sons to it, was typical. Chastened by their tragedy, 
Chilperic and his queen Fredegund put an end to their 
onerous taxation of the kingdom by burning the tax rolls.

Other references to smallpoxlike diseases in Europe at 
about the same time help support the claim that small-
pox may have reached France by the late sixth century. 
Sigbent von Gemblours described a “pestilential illness 
with pustules and blisters” in A.D. 541 in France, while 
Bishop Marius of Avenches (in Switzerland) recorded a 
similar disease there in A.D. 570. Finally, Greek soldiers 
who fought outside Mecca in A.D. 569–70 are known to 
have carried home a disease that could have been measles 
or smallpox.

Further reading: Gregory of Tours, The History of the 
Franks; Hopkins, Princes and Peasants: Smallpox in His-
tory; Scherman, The Birth of France.

Frederick Barbarossa’s Army Epidemic Severe out-
break of infectious disease, probably malaria, that nearly 
wiped out the army of the Holy Roman Emperor Freder-
ick Barbarossa (Frederick I) just days after its conquest 
of Rome in 1167. The epidemic turned his political and 
military victory into a stunning defeat. At the time, the 
Roman Catholic Church was split by schism, with two 
rival claimants to the papal throne: Alexander III, who 
had the support of many bishops and kings in Europe, 
and Frederick’s candidate, Paschal III. Having a sympa-
thetic pope was important to Frederick, who wanted to 
bring Italy and the papal lands under his own control, 
away from an increasingly independent papacy.

In the summer of 1167, the emperor decided to march 
on Rome and capture Alexander. Meeting little opposi-
tion, his German troops took the city in about a week, 
although in the upheaval Alexander managed to escape. 
When Frederick installed Paschal as pope in St. Peter’s, 
the imperial strategy seemed to have triumphed. Freder-
ick’s luck changed on August 1, the first night of a violent 
storm that lasted for several days and caused the sew-
ers to overflow in the streets. On August 2, an epidemic 
struck the German camp with such virulence that in four 
days Frederick (who himself was taken ill) ordered his 
army to retreat into northern Italy.

Claiming that the victims suffered from fever, chills, 
headaches, pain in the limbs and abdomen, and delir-
ium, U.S. bacteriologist Hans Zinsser (1878–1940) 
suggested that the epidemic may have been typhus. A 
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more plausible diagnosis is malaria, always a threat at 
the height of the Roman summer. Whatever its nature, 
the disease continued to thin the imperial ranks even as 
they retreated. Almost the entire army died, from gen-
erals to common soldiers, as did many of Frederick’s 
advisors and bishops. The emperor’s opponents in Lom-
bardy—already chafing under Frederick’s attempts to 
subdue them—took the opportunity to form an alliance; 
his hopes of securing northern Italy were effectively 
ended for years to come.

Further reading: Baldwin, Alexander III and the Twelfth 
Century; Munz, Frederick Barbarossa; Pacaut, Frederick 
Barbarossa; Zinsser, Rats, Lice and History.

Frederick William II’s Army Dysentery Epidemic 
of 1792   See PRUSSIAN ARMY DYSENTERY EPIDEMIC OF 
1792.

French Army Epidemics in Russia See NAPOLEON’S
ARMY EPIDEMICS IN RUSSIA.

French Army Epidemics of 1798–1801 See NAPO-
LEON’S ARMY EPIDEMICS IN THE NEAR EAST.

French Army Epidemics of 1854–56 See CRIMEAN

WAR EPIDEMICS.

French Army Syphilis Epidemic of 1494–95 First 
appearance of syphilis (Morbus Gallicus, or the “French 
Disease”) in Europe, occurring at Naples, first among 
Spanish soldiers who were then aiding that city and who 
apparently had been with Christopher Columbus on his 
first trip to the New World.

In the fall of 1494, King Charles VIII of France 
invaded Italy to claim his rights to the throne of Naples. 
His troops were from many different countries and 
included mercenaries of French, Spanish, German, Swiss, 
English, Hungarian, and Polish origin. At the time of his 
invasion, Italy was weak and unable to resist his troops 
fully. As a result, the march to Naples (and subsequent 
siege) was more a march of debauchery than a military 
campaign. There were many female camp followers, and 
the troops had plenty of time to socialize with them. It 
was common at that time to exchange women between 
opposing camps, and so it was not long before the syphi-
lis spread to both armies, especially after the French 
troops occupied Naples in 1495.

Charles’s troops were devastated by the disease. Their 
numbers were depleted, and those who did manage to 

survive were weakened and disfigured by the disease. 
In the spring of 1495, his army retreated from Italy. The 
troops returned to their own countries, carrying the dis-
ease with them. Scholars have traced the spread of syphi-
lis at that time to the scattering of Charles’s troops. The 
new disease appeared in France and Germany in 1495; in 
Switzerland later in 1495; in Holland and Greece in 1496; 
in England and Scotland in 1497; and in Hungary, Russia, 
and Poland in 1499. The disease spread not only through 
Europe, but to all parts of the world that the Europeans 
came in contact with. The Portuguese carried it to Africa 
and the Orient, and the disease appeared in India in 
1498.

Syphilis was immediately recognized as a new disease, 
but it was not defined until 35 years later. The term syph-
ilis was first introduced by Italian physician Girolamo 
Fracastoro in 1530, but it was not used for a long time. 
Instead, the disease was blamed on those thought to be 
responsible for it. The Italians called it the “Spanish” or 
“French Disease”; the French called it the “Italian” or 
“Neapolitan Disease”; the English called it the “French 
Disease”; the Russians called it the “Polish Disease”; and 
the Arabs called it the “Disease of the Christians.”

The Spanish did not have one particular name for 
syphilis but attributed its origin to Native Americans. 

Drawing of Christopher Columbus (1451–1506), who made four 
ocean voyages to the New World (America) from Europe. Evidence 
points to the introduction of diseases (yellow fever, smallpox, 
measles) into the native American Indians, who then lacked the 
biological defenses to ward off new microbes. But syphilis may have 
returned with Columbus’s men, some historians believe.
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They were most likely correct. There is still disagreement 
among scholars over whether syphilis existed in Europe 
before the return of the first expedition of Columbus 
from the Americas. Diseases closely related to syphilis did 
exist in Europe before the return of Columbus. While it is 
possible that the epidemic in Naples was caused by spon-
taneous mutation of a spirochete (bacterium) that was 
already present, it is much more likely that the disease 
was introduced to Europe by men who had been on the 
voyage with Columbus. Experts have studied the bones of 
Native Americans and found evidence of syphilis. Colum-
bus and his crew had a great deal of sexual contact with 
the native Indian population, a detail that was omitted 
from Columbus’s report to Queen Isabella of Spain. When 
his crew returned from the 1492–93 voyage, many joined 
the march to Naples with Charles VIII. Unfortunately, 
they were probably already infected with the disease.

There are other reasons why the syphilis epidemic in 
Naples was believed to be a new disease. It was unlike 

other genital diseases in that it caused skin eruptions 
all over the body. In addition, the symptoms were quite 
severe: high fever, intense headache, bone and joint pains, 
and symptoms that were similar to smallpox. The disease 
was often fatal. In fact, Charles VIII supposedly died of 
syphilis at the age of 27 in 1498.

Syphilis gained a lot of attention and was recog-
nized as a sexually transmitted illness almost right away. 
In 1496, the Parliament of Paris decreed that all people 
infected with the disease should leave the city within 24 
hours. In 1496–97, defensive measures against it were 
attempted at Nürnberg, Germany; in April 1497, the town 
council of Aberdeen, Scotland, ordered all prostitutes to 
stop practicing their trade. Six months later, the Scottish 
Privy Council decreed that all inhabitants of Edinburgh 
with syphilis were to be banished to the island of Inch-
keith near Leith.

Further reading: Bollet, Plagues and Poxes; Fleming, 
“Syphilis Through the Ages”; Pusey, The History and Epi-
demiology of Syphilis.

French Army Typhus Epidemic of 1528 Epidemic 
of typhus fever that thwarted the French siege of Naples 
during the Second Italian War between Charles V (Holy 
Roman Emperor) and Francis I (king of France); a part 
of the prolonged Habsburg-Valois conflict for control of 
Italy.

In 1528, French general Odet de Lautrec invaded 
Naples; his strong army of some 28,000 men encircled the 
largely undisciplined Imperial (Holy Roman) army, which 
had been reduced by illness (partly typhus) to less than 
11,000 men. The siege seemed already won, but Lautrec’s 
men were attacked by epidemic typhus (the disease, 
transmitted by the human body louse, had earlier broken 
out in upper Italy and spread to lower Italy). The men 
were staying in crowded, marshy camps and, as is com-
mon in times of war, were unable to keep clean. Typhus 
fever, which is a disease of dirt caused by an organism 
called Rickettsia prowazeki, spread quickly among the 
men. Within 30 days, more than half of the army had 
died, including Lautrec and Count Pedro Navarro (Span-
ish military engineer). There are some records that esti-
mate only 4,000 of the original 28,000 French soldiers 
remained; also, some estimate twice as many nonbelliger-
ents perished from typhus.

The French siege was ruined, and those who sur-
vived the fever retreated. On the way, they were chased 
and killed by forces led by the Prince of Orange (Philibert 
de Chalon), in the service of Charles V. Thus, the French 
army was wiped out.

Further reading: Bollet, Plagues and Poxes; Cart-
wright, Disease and History; Prinzing, Epidemics Resulting 
From Wars.

A malady for which Italian physician Girolamo Fracastoro 
(c. 1478–1553) coined the name syphilis afflicted many Europeans 
in the late 15th and early 16th centuries. Fracastoro (pictured 
here), famous for his poem “Syphilidis, sive Morbi Gallici” 
(Syphilis, or the French disease; 1530), studied and explained 
other diseases, such as typhus, and also proposed a germ theory 
for spreading infection. (Bettmann/CORBIS)
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French Cholera Epidemic of 1832–33 First of 
several deadly epidemics of cholera that ravaged France 
in the 19th century. Part of a worldwide pandemic that 
started in India in 1826, cholera advanced relentlessly 
westward across Eastern Europe in the early 1830s, as 
France and other countries helplessly awaited its arrival 
(see ASIATIC CHOLERA PANDEMIC OF 1826–37). Having no 
experience with cholera, a disease new to Europe, French 
health officials were sent to already-stricken foreign cit-
ies to study preventive measures and medical treatments. 
Although most members of the medical establishment 
did not endorse the idea of contagion, the government’s 
Council of Health insisted on quarantine measures. 
Accordingly, border guards were set up in August 1831 to 
stop infected people and goods from entering the country. 
When cholera appeared six months later, these measures 
were abandoned.

In Paris, the disease came to public notice on March 
29, 1832, during carnival festivities, when masked danc-
ers revealed faces suddenly turned blue from acute dehy-
dration and shriveling of the skin; dozens were carted 
off to a quick death and hasty burial, many still in their 

costumes. The speed with which these ghoulish symp-
toms overtook the victims, who often died within hours, 
caused immediate and widespread panic. Passers-by were 
lynched in Paris for carrying harmless powders, mer-
chants accused of poisoning their wine, strangers sus-
pected of introducing the illness into fountains and wells. 
The sporadic and unexpected course the disease seemed 
to take was disconcerting as well. One section of a neigh-
borhood would be ravaged while another remained 
untouched, or one side of a street would be stricken and 
the other spared. (This phenomenon was noticed in Eng-
land by John Snow, who correctly postulated a theory 
of waterborne microbes; see BRITISH CHOLERA EPIDEMICS

OF 1848–49 AND 1853–54.) Those who supported the 
theory of contagion were hard-pressed to explain these 
haphazard appearances in terms of direct transmission 
from one infected person to another, while anticontagion-
ists felt that cholera’s checkered progress corroborated 
their belief that contaminated air (miasma) engenders 
and diffuses disease. Despite the debates about cholera’s 
origins, most medical discussion focused on treatment. 
Two prominent Parisian physicians, François Broussais 
and François Magendie, advocated opposite approaches, 
both widely used. Broussais believed cholera overstimu-
lated the body and prescribed ice, cold drinks, enemas 
mixed with opium, and the traditional leeches and bleed-
ing, while Magendie used hot air baths, hot water bottles, 
and camphorated alcohol to stimulate the system. These 
approaches and others were completely useless. Many 
physicians openly acknowledged their failure to under-
stand and treat the disease; others adamantly insisted 
on their success. Desperation for relief led enterprising 
French charlatans to advertise miraculous cures in news-
papers and billboards. As in times of plague, people who 
could afford to do so fled the cities and towns to escape 
infection; 120,000 left Paris almost at once; 10,000 left 
Marseille in January 1833.

France’s country people had always resisted profes-
sional medical help as harmful and intrusive, and their 
distrust of doctors and the upper classes in general merely 
intensified during the cholera epidemic; many believed 
that government authorities paid doctors to infect them 
deliberately. On the other hand, attending physicians con-
sidered most peasants hopelessly addicted to an unclean, 
intemperate life that made them especially predisposed to 
cholera and other diseases.

Unlike childhood diseases such as smallpox and mea-
sles, which were considered a sad but inevitable fact of 
life, or influenza, which was fatal mostly to the elderly, 
cholera killed as many healthy young adults as people of 
other age groups, a characteristic it shared with plague. 
An estimated 100,000 people died from cholera in France 
during the 1832–33 epidemic. With its harrowing symp-
toms, high case-mortality rate of 25 percent to 50 percent, 

Paris and the rest of France suffered a severe cholera epidemic in 
1832–33, which was part of a worldwide pandemic (1826–37) 
that had originated in India. The agony of a cholera-stricken 
Frenchman was depicted in this engraving by Honoré Daumier 
(1808–79), a French caricaturist and lithographer.

132    French Cholera Epidemic of 1832–33



and likelihood of killing people in the prime of life, chol-
era caused more terror than any disease in European his-
tory except plague.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Ackerman, Health Care 
in the Parisian Countryside, 1800–1914; Delumeau and 
Lequin, Les malheurs des temps.

French Cholera Epidemics of 1848–49, 1853–54, 
and 1865–66 Destructive and widespread outbreaks 
of cholera that ravaged France following the country’s 
first experience of the disease in 1832 (see FRENCH CHOL-
ERA EPIDEMIC OF 1832–33). In the epidemic of 1848–49 
cholera appeared first in Marseille and in northern France 
and the English Channel ports; it then spread to Paris and 
to the west and southwest regions. In 1853–54, Paris and 
Normandy were hit especially hard; and in the somewhat 
milder but deadly attack of 1865, France’s Mediterranean 
shoreline, areas in the north, and Normandy and Brittany 
were most affected. Approximately 150,000 people died 
in each of the first two epidemics.

No advances in medical or etiological understand-
ing of cholera had been made since the first onslaught 
of the disease in 1832. “Let us confess our ignorance 
about cholera if we want to be sincere” wrote a French 
hospital physician during the epidemic of 1849. A world-
wide scourge appearing almost without interruption 
throughout the 19th century, it was not until the German 
researcher Robert Koch discovered the causative bacillus 
in 1883 that the nature of cholera and how to prevent it, 
if not treat it, was revealed. Prior to this discovery, alle-
viation of symptoms understandably continued to be the 
major focus of medical care, in addition to calming the 
hysteria that the threat of cholera often induced. French 
health authorities emphasized improvement of hygiene 
and general living conditions. Excessive eating, drink-
ing, and indulgence in sensual pleasures was believed to 
predispose a person to cholera and other diseases, and 
avoidance of intemperate habits was accordingly advised. 
Peasants continued to resist the care of professional phy-
sicians, preferring instead their own home remedies and 
the advice of midwives.

Cholera again erupted in France, less seriously, in 
1873, 1884, 1892, and 1910–11. See also ASIATIC CHOLERA

PANDEMIC OF 1846–63.
Further reading: Ackerknecht, History and Geography 

of the Most Important Diseases; Ackerman, Health Care 
in the Parisian Countryside, 1800–1914; Delumeau and 
Lequin, Les malheurs des temps.

French Diphtheria Epidemic of 1818–21   See 
TOURS DIPHTHERIA EPIDEMIC OF 1818–21.

French Dysentery Epidemic of 1738–42 Period 
of severe outbreaks of dysentery in northern and west-
ern districts of France. Dysentery became widespread in 
Brittany in 1738, and in the autumn of 1740 the region 
experienced a deadly epidemic affecting mostly children; 
an even greater outbreak in Brittany the following year 
claimed over 30,000 human lives. In Anjou, an epidemic 
in the summer of 1742 was especially fatal among chil-
dren. The urban population experienced a lower case-
mortality rate than the rural peasantry, probably due to 
the somewhat cleaner environment of town and city 
dwellings.

Dysentery is an infectious disease transmitted by bits 
of feces contaminated by the causative bacteria. Its spread 
was thus facilitated by the primitive living conditions of 
the countryside, especially in economically depressed 
provinces such as Brittany and Anjou. Exposed dunghills, 
crowding of families in farmyards, lack of personal clean-
liness, crowding of families in small rooms and often in 
one bed, ensured the rapid transmission of dysentery. 
Food shortages, drought conditions, and vagrancy due to 
unemployment contributed to the spread of the disease 
during these years in France and elsewhere in western 
Europe.

Further reading: Delumeau and Lequin, Les malheurs 
des temps; Post, Food Shortages, Climatic Variability, and 
Epidemic Disease in Preindustrial Europe.

French Dysentery Epidemic of 1779 Deadly epi-
demic of dysentery that killed an estimated 175,000 
people throughout France, principally in the western 
provinces, during the summer and fall of 1779. Rural 
areas were much more seriously affected than towns and 
cities, basically because the appalling living conditions 
of the peasantry facilitated the spread of the disease (see 
FRENCH DYSENTERY EPIDEMIC OF 1738–42).

A doctor assigned to poor parishes in the province of 
Maine observed that most of the ill lay on straw, many 
out of doors, so sick “they were forced to stay in their 
mire,” while fear of contagion drove neighbors and even 
parents away from the sick. Another physician working 
near Saint-Malo in Brittany noted the resistance to help 
and the breaking of social and family cohesiveness that 
was so common among the rural poor: “the obstinacy of 
the peasant, his reluctance to take any kind of medicine, 
his fondness for drinking wine and spirits as soon as he is 
sick, the impossibility of a good administration of aid for 
their great misery and the dreadful spread of this scourge 
which smothers all feelings of humanity and gratitude, 
even filial love, are the main causes of this mortality.” Dis-
tribution of food by civic authorities and relief from taxes 
helped alleviate some of the misery endured by the poor 
during the epidemic.
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The main treatments applied by doctors and surgeons 
to cure dysentery were bleeding, purging, and emetics, 
methods that had been used for centuries for almost every 
type of illness. It is understandable that country people 
were resistant to these mostly useless and frequently 
harmful procedures. When doctors restricted their advice 
to a strictly controlled diet, which they often prescribed 
for their least ill patients, the proportion of successfully 
treated cases of dysentery increased significantly.

Both doctors quoted above attributed the spread of 
dysentery to “corrupted air” and “lethal miasmas,” refer-
ring to the reigning theory that diseases were caused by 
infective air contaminated by filth or stagnant water.

Further reading: Delumeau and Lequin, Les malheurs 
des temps.

French Dysentery Epidemic of 1792   See PRUSSIAN 
ARMY DYSENTERY EPIDEMIC OF 1792.

French Influenza Epidemic of 1740 Uncommonly 
severe and fatal epidemic of influenza and other respi-
ratory diseases in the early months of 1740; especially 
widespread in France’s western provinces of Normandy, 
Brittany, and Anjou. The bitterly cold and protracted win-
ter of 1739–40 was cited in parish records throughout 
the region for causing these pulmonary illnesses, which 
mostly struck adults and the elderly. Many parishes 
recorded twice or three times the usual number of burials 
from February through May, particularly in Anjou.

In Paris, the hospital Hôtel-Dieu, which primarily ser-
viced the city’s destitute, recorded a 35 percent increase 
in deaths from the previous year—7,894 for 1740, over 
5,837 for 1739, mostly attributed to respiratory ailments. 
By comparison, deaths for the entire city rose only 14 per-
cent, reflecting the disproportionate number of fatalities 
among the poor. Although people of all economic strata 
were affected by the epidemic, higher mortality in the 
poorer population was experienced everywhere. Families 
crowded in small, often inadequately heated rooms and 
sharing just one or two beds, were much more suscep-
tible to contagious infection than people living in more 
spacious and effectively warmed quarters, especially dur-
ing long periods of unusually harsh weather.

This acute respiratory epidemic coincided with equally 
destructive epidemics of dysentery and typhus fever 
affecting the same region of France (see FRENCH DYSEN-
TERY EPIDEMIC OF 1738–42; FRENCH TYPHUS AND TYPHOID 
EPIDEMICS OF 1740–42).

Further reading: Delumeau and Lequin, Les malheurs 
des temps; Post, Food Shortages, Climatic Variability, and 
Epidemic Disease in Preindustrial Europe.

French Miliary Fever Epidemics of the 1800s
Outbreaks of miliary fever that occurred more or less con-
tinuously in France during the 19th century but appeared 
in epidemic form only occasionally. Profuse sweating is 
the main symptom of miliary fever (the French name is 
suette miliaire), hence its presumed association with the 
ENGLISH SWEATING SICKNESS EPIDEMICS and the PICARDY

SWEAT; but this connection is by no means certain. High 
fever usually occurs only in severe or fatal cases, along 
with delirium, convulsions, and loss of breath. The other 
characterizing symptom of miliary fever is a rash with 
small blisters, which led doctors to confuse the disease 
with measles and scarlet fever, especially since miliary 
fever often occurred immediately before or during out-
breaks of these two diseases. Age incidence helped in 
diagnosis: Whereas measles is a children’s disease, miliary 
fever attacked mainly adults.

Curiously, miliary fever appeared far more often in 
rural than urban areas. The first notable outbreak in the 
19th century occurred in 1821. In 1831–32, it accompa-
nied France’s first outbreaks of cholera, and it was very 
widespread in 1841–42 in the southwest, where it affected 
some 30,000 people. In 1850, epidemics occurred in 
departments near the German and Swiss borders, and in 
1860 in the French province of Burgundy. In March 1887, 
it broke out in Montmorillon in western France and 
spread quickly through the surrounding area; the mortal-
ity rate during this epidemic ranged from 9 to 25 percent 
depending on the locality. The last significant outbreak 
occurred in 1926.

Miliary fever was mostly confined to France, although 
it did appear in Belgium, Germany, Switzerland, northern 
Italy, Austria, and some Slavic states.

Further reading: Ackerman, Health Care in the Pari-
sian Countryside, 1800–1914; Keller, Die Letzte Grosse 
Epidemie von Suette Miliare.

French Plagues of 1450–1520   Period in France 
during which outbreaks of plague appeared less often and 
were of somewhat milder intensity than previously expe-
rienced or would be experienced in following decades. 
This period marked the end of the Hundred Years’ War 
with England and the beginning of a demographic rise 
and general reconstruction of areas that had been deci-
mated not only by incessant battles on French soil but 
also by merciless pillaging, food shortages, and natural 
disasters.

Nonetheless, plague erupted many times throughout 
this era, starting with its spread in 1452–53 during the 
final military campaigns of the war. The worst years were 
1464, 1478–84 (with over 100 recorded outbreaks), 1494, 
1502, and 1514–19. These outbreaks were not necessarily 
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seriously destructive or of long duration; evidence from 
tombstones indicates that plague had become far less 
deadly, and French annalists almost certainly exaggerated 
their accounts, perhaps allowing memories of past visita-
tions and fear of future ones to color their assessment of 
contemporary experience. Other diseases, especially mea-
sles, smallpox, and syphilis, seem to have been more fatal 
and prevalent, although reports of syphilis may also have 
been exaggerated. Reports of plague on occasion certainly 
included, or referred entirely to, other diseases, since 
plague (la peste) was a general term for malady, as well as 
designating bubonic or pneumonic plague specifically.

Whereas during the BLACK DEATH in 1350 Jews and 
lepers were accused of engendering plague, starting 
around 1450 people began to believe that sorcerers and 
sorceresses conjured the disease. Trials of suspected indi-
viduals were conducted throughout France, and many 
men and women were put to death for alleged activi-
ties with magic. Some of these trials were just: Gilles de 
Rais (Retz), a companion of Joan of Arc, was executed in 
Nantes (1440) for sacrificing children in magic rituals.

France was slow to institute preventive measures 
against plague. From the mid-1400s, measures that had 
already been in force for decades in other places, particu-
larly Italy, slowly began to be adopted by French towns. 
Brignoles, in Provence, was the first (1451) to inspect 
travelers and deny them entry if they had come from a 
town with plague. In 1464, the town began to expel per-
sons suspected of being sick; and in 1494—the first town 
in France to do so—Brignoles authorities required a “bill 
of health” from travelers, a verification from towns they 
had passed through that that locality was free of plague. 
Lille prohibited the sale of furniture (1471) and of 
clothes (1484) that had belonged to plague victims, and 
Orléans was the first town in France, in 1482, to “disin-
fect” houses of plague victims and goods originating in 
places thought to be infected with plague. Towns also 
began recruiting surgeons and hiring men called corbeaux
or “crows” (because they wore birdlike masks and had a 
somewhat sinister aspect) to carry and bury corpses. Hos-
pitals, the first of which opened in Bourge-en-Bresse in 
1472, were set up for the isolation of plague victims. By 
1520, many towns were appointing special “plague cap-
tains” or “plague bureaus” charged with ensuring that the 
town’s antiplague regulations were carried out.

France would see a recrudescence of plague, war, famine, 
and social dislocation many times during the next 120 years.

Further reading: Biraben, Les hommes et la peste en 
France; Delumeau and Lequin, Les malheurs des temps.

French Plagues of 1520–1600   Eight decades of 
frequent and virulent outbreaks of bubonic plague in 

France, accompanied by food shortages and famines, 
flooding, harsh weather conditions, peasant uprisings, 
and religious wars (1562–98). Reports of plague from 
many localities indicate its widespread prevalence during 
these years. In 1521–23, 86 French accounts of plague 
are recorded; for 1563–64, 66 accounts; and for 1580–88, 
253 accounts; 1524–35, 1544–47, and 1596–98 were also 
periods when plague was especially active. These visita-
tions of plague were often devastating. At Paris in 1522, 
the chronicler Versoris recounted that he lost his wife 
and 11 other household members; that more than 40 
people were buried in one day in the cemetery of Saints-
Innocents, where normally 30 people buried in two or 
three months, was considered a high number; and that 
the poorest were most affected, one depressed quarter, 
Petits-Champs, having been “cleaned out” of its poor. “In 
short,” Versoris concluded, “this year could . . . be called 
the great mortality, which was not only in the city of 
Paris, but throughout the realm of France.”

Many cities began recording plague deaths and other 
statistical information during this period. Paris, in the 
epidemic of 1580, designated “quarteniers” to record facts 
in assigned quarters of the city and report their findings 
to town officials. Angers, in 1584, kept a list of hospital-
ized plague patients as well as fatal cases; Bordeaux main-
tained a list of dead in 1585; and Dijon, in 1585, recorded 
the number of residents who fled the town during the 
epidemic.

As epidemics flared with more and more frequency 
throughout France, town councils began to establish 
bureaus of health or special health “captains” to enforce 
plague regulations, who often in turn hired armed men 
to ensure obedience and maintain civic order. Force was 
nearly always required to contain the social unrest that 
inevitably arose from appearances of plague, as angry 
crowds looking for a way to vent their fear attacked 
lepers, sorcerers, pilgrims, travelers, and Jews, accus-
ing them of generating epidemics and pillaging houses 
emptied of their inhabitants due to plague. Such was the 
havoc plague epidemics caused that terrible physical pun-
ishments and even death were ordered for those who dis-
regarded the rules. Throughout the 16th century, towns 
began conducting burials at night and prohibiting funeral 
services to avoid instilling more panic in their already dis-
quieted inhabitants.

Soldiers were often hired by municipal authorities or 
regional governors to guard towns whose residents had 
fled for safety. Other times, when towns had little money, 
a “garde bourgeoise” made up of well-to-do citizens 
would be formed. When inhabitants refused to serve, 
as at Limoges in 1563 and Cordes in 1564, city magis-
trates would be forced to guard their deserted towns 
themselves. Towns also employed men called corbeaux,
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or “crows,” to carry plague victims and bury the dead. 
Considered infectious, they had to carry a sign or wear 
special costumes, typically a black cloak and a beaklike 
mask, to warn off others, and they were isolated in sepa-
rate, out-of-the-way quarters. Doctors, surgeons, and 
nurses (male and female) were hired by municipalities to 
advise them on antiplague policies and to tend the sick. 
Often, doctors and surgeons would be willing to offer 
counsel only, and towns found themselves paying high 
prices for the services of attending physicians. Monks 
and nuns frequently served as nurses, their dedication 
usually precluding the need for special inducements by 
town authorities.

Food shortages added to the misery of plague; at Beau-
jeau in 1573 “the people died like flies,” the poor “eat-
ing grass like animals.” Wealthier citizens, as at Fougères 
in 1582, fled their towns to avoid both starvation and 
plague, leaving indigent plague victims behind, often shut 
up in isolation hospitals with little means of nourishment 
and no medical care. Frequently the reverse happened. 
The cities of Angers in 1583 and Apt in 1587 banished 
their poor, and when reports of plague in neighboring 
towns reached Lyon in 1580, beggars and vagabonds 
were ordered to leave the city “under pain of whipping.” 
But many cities were more charitable to their poor during 
times of plague, providing them free shelter, food, and 
medical care.

France would suffer even more dramatically from 
plague in the 17th century (see FRENCH PLAGUES OF

1625–40).
Further reading: Biraben, Les hommes et la peste en 

France; Canard, Les pestes en Beaujolais, Forez, Jarez, 
Lyonnais du XIVème au XVIIIème siècle; Delumeau and 
Lequin, Les malheurs des temps.

French Plagues of 1625–40   Fifteen-year period of 
the deadliest and most numerous outbreaks of plague 
that France had experienced since the BLACK DEATH of 
the mid-14th century. Serious fiscal problems resulting in 
peasant revolts and government repression, severe food 
shortages, random killing and pillaging by soldiers, and 
virulent outbreaks of other diseases accompanied the mis-
eries caused by plague.

Plague appeared only sporadically during the first 
quarter of the 17th century, but accelerated dramati-
cally starting in 1625. More than 200 separate reports 
were recorded for 1628–30, and the yearly average for 
the 10-year period 1631 through 1640 was approxi-
mately 28 outbreaks, according to contemporary records. 
Many French towns had to make new cemeteries or bury 
plague corpses in surrounding fields or private gardens to 
accommodate the abnormally high numbers of deceased. 

The worst large-scale epidemic was suffered by the city of 
Lyon in 1628.

By this time most antiplague regulations and precau-
tionary measures had been long established (see FRENCH

PLAGUES OF 1520–1600; FRENCH PLAGUES OF 1450–1520). 
What was new to the period was a more generous treat-
ment of the poor, who accounted for the highest propor-
tion of plague victims. Municipal authorities allocated 
more funds than ever before for their care, building isola-
tion hospitals (sometimes no more than a small, rudimen-
tary shelter), feeding them, and hiring physicians, nurses, 
and other attendants. The poor of Chalon-sur-Saône, 
either sick with plague or suspected of being so, were fed 
and cared for at town expense from 1628 through 1633, 
and Bar-le-Duc in 1634 issued free medicines at apoth-
ecary shops. Orphans were cared for by towns or reli-
gious houses; at Amiens Capuchin monks took in 3,000 
children orphaned by the epidemic of 1635–36. But the 
reverse was also true: Residents who could afford to do 
so, and often doctors and priests as well, sought safety in 
the countryside or other towns, leaving the sick to meet 
their fate. At Saint-Rambert in 1631 “half the inhabitants 

Engraving by Paulus Furst in 1656, showing the typical protective 
clothing worn by physicians to protect them against plague. The 
beak-like nose on the mask had herbal substances to offset the 
noxious plague odor thought to carry the disease. The physician’s 
rod was filled with incense to purify the air. (Bettmann/CORBIS)
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left with their families, at the expense of the poor who 
are in huts, infected by or suspected of having the con-
tagion and ready to die of hunger,” while at Feurs in the 
same year, “the officials and notables of the town were 
obliged to see all the doctors, apothecaries, surgeons and 
those who had the means to live in the country retreat 
and abandon the place.”

The expense of plague epidemics was enormous. The 
city of Angers, for example, dispensed 100,000 livres
(old French monetary unit) to implement its plague 
regulations and care for 8,000 sick during its epidemic 
of 1626–27. Salaries for doctors, “plague consultants,” 
guards to watch town gates, police for maintaining 
civic order, men to carry and bury the dead, and other 
employees of town health bureaus, as well as money for 
food, medicine, and construction of isolation lodgings, 
were paid for through taxes, which citizens often bit-
terly protested, heavy borrowing from financiers or great 
lords, and some private contributions.

Purification of air was then considered effective in 
combating plague, and highly respected specialists who 
practiced parfumage or aériement were hired by towns to 
disinfect houses, articles of clothing, and individuals sus-
pected of being infected with plague—many of whom, at 
Lyon in 1629, lost consciousness from the strong doses of 
“sweet perfume” they received. Many towns, such as Fon-
couvette in 1630, Corces in 1631, and Bourg-en-Bresse in 
1636, paid young boys and girls to be shut up in newly 
fumigated houses, usually for 40 days, to test the effi-
cacy of these disinfections. Other means of purifying the 
air included bonfires and the firing of cannons and fire-
arms, whose powder was considered an excellent disin-
fectant, as was tobacco, which people used in abundance 
for this purpose. Towns also cleaned their roads and thor-
oughfares in the hopes of warding off infection, an action 
unfortunately taken only during times of plague; cleanli-
ness, although of little use in arresting plague, would have 
helped reduce typhus fever and other “filth” diseases.

In the face of these devastating epidemics, people 
sought consolation in their religious faith. Parish priests 
led supplicatory processions, and in virtually every town 
visited by plague, statues, altars, and chapels to the Vir-
gin Mary were built in the hopes of winning mercy. But 
expressions of pessimism and resignation to what was 
considered God’s will, found in many journals and chron-
icles, show that faith did little to ease the fear and desola-
tion most people felt.

With the exception of one significant resurgence in 
1650–53 and another that was less widespread in 1668–69, 
plague was relatively quiet in France until the great disas-
ter at Marseille in 1720–22 (see PLAGUE OF MARSEILLE).

Further reading: Biraben, Les hommes et la peste en 
France; Canard, Les pestes en Beaujolais, Forez, Jarez, 

Lyonnais du XIVème au XVIIIème siècle; Delumeau and 
Lequin, Les malheurs des temps.

French Plague of 1720–22 See PLAGUE OF MARSEILLE.

French Polynesian Measles Epidemic of 1854
First recorded outbreak of measles in Tahiti, Mooréa, 
and other of the western islands of French Polynesia (the 
Society Islands) in the South Pacific in 1854.

Measles was introduced into Tahiti in April or May 
1854 by an American ship en route from New Castle in 
New South Wales, Australia, to San Francisco. Like most 
virgin-soil epidemics (see FIJI ISLANDS MEASLES EPIDEMICS

OF 1875, 1903, AND 1911; TONGAN AND SAMOAN MEASLES

EPIDEMICS OF 1893), its effect was devastating on the 
island communities. Mortality was highest in the south 
and west of the island of Tahiti, with Darling’s trading 
station recording close to 100 human deaths and Davies’s 
trading station much the same. Given the scattered com-
munities along Tahiti’s eastern coast, the death rate was 
believed to be quite high except along the northeast 
corner.

The epidemic spread to the neighboring island of 
Mooréa, where nearly one-tenth of the population appar-
ently perished. By the time the epidemic had subsided 
on Tahiti in September 1854, it is estimated that between 
700 and 800 people had died. According to one account, 
this included people of all ages but mainly boys and men. 
This latter fact has been disputed and is not believed to 
be accurate in the light of subsequent census counts. The 
generally accepted mortality rate for this epidemic is 10 
percent. Nearly 20 percent of all marriages were brought 
to an abrupt end by this epidemic.

The epidemic also attacked the islands of Huahine (35 
deaths), Maiao (five or six deaths). Raiatéa and Tahaa (60 
deaths; 3 percent mortality), and Borabora and Maupiti 
(deaths were mainly among the older people).

Further reading: McArthur, Island Populations of the 
Pacific.

French Polynesian Measles Epidemic of 1950–51
Measles epidemic that began in Tahiti late in 1950 and 
spread to some of the surrounding South Pacific islands 
in French Polynesia.

The disease was introduced into Tahiti by sailors 
returning home from the Fiji Islands. Tahiti had been 
free from measles for 22 years so that when this epidemic 
began in December 1950, amid a highly susceptible pop-
ulation, it spread very rapidly. Nearly 90 percent of the 
cases occurred, as might be expected, among those under 
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22 years of age who had no previous exposure to the 
disease.

The epidemic was particularly devastating early 
in January 1951 when a large number of cases were 
reported. Authorities state that, over the following two 
to three months, the epidemic spread to other islands in 
the Society, Tuamotu, Austral, and the Marquesas groups. 
Around the same time, Tahiti was also struck by an epi-
demic of poliomyelitis (1951), which also spread just as 
rapidly through the island. The measles outbreak appar-
ently ended by September 1951.

In Tahiti and its dependencies, most of the deaths in 
1951 occurred in those under 25 years of age. Elsewhere, 
many older people died during the outbreak, leading to 
the hypothesis that the previous measles outbreak on 
some of the islands may have occurred more than 22 
years ago. It is estimated that the crude death rate for 
the year increased by about 50 percent because of the 
epidemic.

Measles needs a constantly growing pool of suscepti-
ble individuals for endemicity, which the relatively small 
populations of these Pacific island groups could not then 
provide. Therefore, once the epidemic had run its course 
the disease disappeared until the next epidemic struck in 
1960. See also FRENCH POLYNESIAN MEASLES EPIDEMIC OF

1854; TAHITIAN POLIOMYELITIS EPIDEMIC OF 1951.
Further reading: Howe, A World Geography of Human 

Diseases; McArthur, Island Populations of the Pacific.

French Polynesian Smallpox Epidemic of 1841
See TAHITIAN SMALLPOX EPIDEMIC OF 1841.

French Smallpox Epidemic of 1870–71   See EURO-
PEAN SMALLPOX PANDEMIC OF 1870–75.

French Sweating Sickness Epidemic   See PICARDY 
SWEAT.

French Typhus and Typhoid Epidemics of 1740–
42 Exceptionally virulent wave of both typhus and 
typhoid fevers affecting principally the northwest region 
of France. In the rural areas of Brittany and Anjou, 
typhus caused an estimated 55,000 human deaths. 
Destitution and undernutrition resulting from years of 
economic stagnation and exceptionally harsh weather 
ensured that typhus fever, a lice-borne disease whose 
spread is accelerated by vagrancy and lack of personal 
hygiene would infect large numbers of the region’s peas-
ant population.

During the winter of 1741–42, typhus erupted in the 
French eastern province of Lorraine, particularly in pris-
ons, where conditions were especially conducive to the 
growth and spread of lice. Outbreaks of illness whose clin-
ical descriptions suggest typhoid fever (and in some cases 
malaria as well) were also reported during this period from 
towns in Normandy, Auvergne, and other places. Deadly 
epidemics of dysentery and influenza added to the mis-
eries of much of northwestern France during these years 
of excessive hardship (see FRENCH DYSENTERY EPIDEMIC OF

1738–42; FRENCH INFLUENZA EPIDEMIC OF 1740).
Further reading: Delumeau and Lequin, Les malheurs 

des temps; Post, Food Shortages, Climatic Variability, and 
Epidemic Disease in Preindustrial Europe.

French Typhus Epidemics of 1813–14   Outbreaks of 
lice-borne typhus fever carried by French troops to many 
places in northeastern France on their return march from 
battles in Germany in 1813 and after engagements with 
Allied armies in the first part of 1814, during the final 
stages of the Napoleonic Wars. Epidemics erupted in the 
provinces of Alsace, Lorraine, Champagne, and Burgundy 
as soldiers passing through these areas sought refuge on 
their homeward journey.

The scene described by a resident of Pont-à-Mousson 
was common:

Who will ever forget those hundreds of wagons filled 
with unhappy wounded men . . . and packed in with 
them were sick men suffering from dysentery, typhus 
fever, etc. . . . Those unfortunate men piteously begged 
only for a place in a hospital already filled with dying 
men, only to receive in reply a forced refusal, and so 
they were under the cruel necessity of going further to 
die, with the result that they infected all the towns and 
villages along their route, wherever they were granted a 
generous hospitality.

In mid-November 1813, 5,000 sick soldiers were sent 
to the town of Metz. Despite efforts to contain the disease, 
typhus spread quickly—60 soldiers died per day. Conva-
lescing men quartered in civilian houses infected their 
hosts, while people working as sick-attendants brought 
typhus home to their families. Large numbers of people 
from the surrounding area pouring into Metz before the 
approaching German army in January 1814 extended the 
epidemic, and over the next few months 30,000 more 
sick and weakened soldiers arrived in the city, several 
thousand of whom died from typhus. By April 1814, 
nearly 7,800 soldiers and 1,300 civilians had died in 
Metz, mainly from typhus fever. Strasbourg (Strassburg), 
which was spared at first through successful isolation 
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measures, lost many citizens to typhus fever during a 
siege in the early part of 1814. Paris was also attacked by 
typhus, although not as catastrophically as other places; 
from the latter part of February through June, 2,559 sol-
diers died in the city’s hospitals. Civilian deaths rose by 
about 5,000 in 1814, perhaps 2,000 of them caused by 
typhus fever. Soldiers whom Parisian hospitals could 

not accommodate were taken by boat to towns along the 
Seine and Loire rivers, including Rouen and Tours, where 
typhus killed hundreds of men and hospital employees. 
See also MAINZ TYPHUS EPIDEMIC OF 1813–14.

Further reading: Connelly, Blundering to Glory: Napo-
leon’s Military Campaigns; Prinzing, Epidemics Resulting 
from Wars.
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Gabonese Ebola Epidemic of 2001–02 Outbreak 
of Ebola in the West African country of Gabon that began 
late in October 2001 and, like most of Gabon’s previous 
three outbreaks since 1994 (see GABONESE EBOLA OUT-
BREAKS OF 1996), which were concentrated in the central 
and northeastern provinces of the country, was confined 
to the northeast province of Ogooué Ivindo. One of the 
most sparsely populated regions of Gabon, it consists of 
clusters of tiny villages surrounded by dense jungle.

By December 4, 2001, the World Health Organiza-
tion (WHO) had learned of seven deaths in the village of 
Mékambo, in an outbreak of viral hemorrhagic fever sus-
pected to be Ebola. Troops were dispatched to the region, 
and the government urged people to stay calm and not 
panic. Lab tests at the Centre International de Recherches 
Médicales de Franceville (CIRMF), in eastern Gabon, 
confirmed that diagnosis on December 9, 2001. Imme-
diately, Gabon’s Ministry of Health established a national 
task force to coordinate its response to the outbreak and 
cordoned off Mékambo.

On December 11, 2001, an international team of 
experts from WHO and its partners in the Global Out-
break Alert and Response Network (GOARN) arrived 
in Gabon to assist during the medical emergency. By 
then, 12 suspected cases, including 10 deaths, had been 
reported. The villages (Ntolo, Mendemba, Ilahounene, 
and Ekata) affected by the epidemic were quarantined 
and journalists prohibited from traveling there. The first 

death occurred on December 2 in Ekata. Soon thereafter, 
eight members of the dead man’s extended family and 
the nurse who attended to one of them died. On Decem-
ber 12, a woman infected with Ebola fled the village of 
Ntolo to join her relatives in the neighboring Republic of 
Congo. She was eventually located there in Mbomo, after 
an intense manhunt on both sides of the border.

The crisis team implemented disease control mea-
sures such as isolating the suspected cases and urging 
the use of barrier nursing methods (which use protective 
clothing and disinfection procedures) to protect health 
workers. They also assisted in diagnosing new cases, in 
tracing and monitoring their contacts, and in supply-
ing protective equipment. They were supported in their 
efforts by teams from Médecins Sans Frontières (MSF) in 
Belgium, EPICENTRE, and the CDC in Atlanta. Together 
the teams established an isolation unit at the site of the 
outbreak and initiated an education campaign (con-
ducted by the Gabonese Red Cross) aimed at making the 
local communities aware of safe burial practices. Local 
burial rites involved the removal of certain parts of the 
body, a practice that contributed to the spread of the 
epidemic.

The government also imposed a ban on hunting bush 
meat, considered a delicacy in Gabon during the festi-
val season, and physicians advised against eating it. The 
locals reacted with hostility to these measures, and one 
of the international organizations was forced to withdraw 
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from the field for safety reasons. Their operations were 
conducted from field offices in the Zadie and Makokou 
districts. By late December, 11 cases had also been iden-
tified in adjoining villages in the Republic of Congo, 
and by March 12, 2002, there were 60 confirmed Ebola 
cases, including 50 deaths, in Gabon. The last-known 
Ebola patient died on March 19, and no more cases 
were reported for more than the maximum incubation 
period for Ebola. On May 6, 2002, the Gabonese govern-
ment declared the outbreak over. In February 2005, the 
Wildlife Conservation Society and its regional partners 
published the results of a study that confirmed that this 
epidemic and other Ebola outbreaks (see CONGOLESE 
EBOLA OUTBREAKS OF 2003 AND 2005) in the area were 
directly caused by the handling of infected wild animal 
carcasses or bush meat.

Further reading: African News Agency and World Health 
Organization, news reports, and updates on the Internet.

Gabonese Ebola Outbreaks of 1996   Two new out-
breaks of Ebola hemorrhagic fever (see ZAIREAN EBOLA 

EPIDEMIC OF 1976; ZAIREAN EBOLA EPIDEMIC OF 1995) in 
the West African country of Gabon during 1996, which 
confirmed the role of chimpanzees in the transmission of 
this viral, usually fatal disease.

The first outbreak began in February 1996 in the 
remote village of Mayibout II, when 20 villagers who 
had prepared and eaten chimpanzee meat on January 26, 
1996, came down with high fever less than a week later 
(the incubation period ranges between two and 21 days). 
Within days, some of the patients began hemorrhaging 
from various extremities. Officials of the World Health 
Organization (WHO), who had arrived in the country 
on February 16, confirmed the outbreak on February 19. 
Thirteen peopled died (whose average age was 18 years)—
12 had handled chimpanzee blood and the 13th was the 
young child of one of them. As of February 29, there were 
27 cases (18 of them fatalities) reported, and 74 of the 187 
known contacts were under surveillance. The last victim 
died on March 12, and the outbreak, which totaled 37 
cases, was declared over on April 23, 1996.

On July 13, 1996, Ebola struck a 39-year-old hunter 
in a logging camp near Booué, several hundred miles 

Workers with protective clothing and disinfectant spray pick up the corpse of an Ebola virus victim to be carried in their truck to a cemetery 
in Mekambo, Gabon, in late December 2001. During the Gabonese Ebola Outbreak of 2001–02, more than 50 persons died in Gabon and 
parts of the neighboring Republic of the Congo from the deadly disease. (Associated Press/AP)
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east of the capital, Libreville. In August, the hunter and 
a close friend both succumbed. A month later, their faith 
healer and his attendant died. This marked the beginning 
of another outbreak which logged 27 cases (19 deaths) by 
mid-November. More cases were reported from the vicin-
ity of Booué and also from Libreville itself. The Ebola 
virus was apparently carried to Libreville by relatives 
who had traveled to Booué (despite warnings issued by 
the government) for the funeral of an Ebola victim. The 
country’s Ministry of Health prepared an isolation ward 
at Booué Hospital and kept a close daily watch on the 
167 people known to have been in physical proximity 
with Ebola patients in Libreville and Booué. A Libreville 
doctor with connections to Booué went to South Africa, 
where he was soon hospitalized with an unknown fever. 
He recovered and returned to practice in Gabon. How-
ever, the Johannesburg nurse who had cared for him 
was not so lucky and died of the infection in November 
1996. Following this outbreak, the International Com-
mittee for Technical and Scientific Coordination was 
established with experts from the Ministry of Health, 
the International Medical Research Center in Franceville 
(Gabon), Cooperation Française and the World Health 
Organization.

Ebola is one of the most deadly viral diseases—the 
fatality rate is between 50 and 90 percent—and is spread 
by direct contact with infected bodily fluids. There is 
presently no preventive vaccine or special treatment, 
but strict hygiene and nursing procedures can keep it 
from spreading further. WHO said that prompt action 
by Gabon’s health officials had restricted the spread of 
the epidemic. WHO sent special protective gear for the 
Gabonese doctors treating Ebola patients. Médecins Sans 
Frontières, the French international agency, had dis-
patched a medical team and more protective equipment, 
drugs, and means of transport. Of the 60 reported cases 
in this outbreak, 45 (77 percent) were fatal. Fourteen 
patients had been treated in hospital and then released; 
one patient was still in the hospital when the statistics 
were reported.

On January 10, 1997, a mere two days after the lat-
est Ebola fatality had occurred in Libreville, the minister 
of health declared the city “Ebola-free.” His declaration 
angered local Red Cross officials who felt that it would 
lead to a false sense of security among residents and cause 
them to abandon protective measures against the disease, 
which is considered endemic to the region. See also SUDA-
NESE EBOLA OUTBREAKS OF 1976 AND 1979.

Further reading: Key and DeNoon, “WHO update: 
Ebola in Gabon,” Disease Weekly, February 10, 1997.

Gdańsk Typhus Epidemics   See DANZIG TYPHUS EPI-
DEMICS OF 1709, 1807, AND 1813.

Genoa Typhus Epidemic of 1799–1800 See ITALIAN

TYPHUS EPIDEMICS OF 1796–1800.

German, Austrian, and Swiss Plagues of the 1500s
Period in which outbreaks of plague occurred with fre-
quency throughout most regions of Germany, Austria, 
and Switzerland.

In northern Germany, some of the more serious epi-
demics of plague occurred in Hamburg in 1537, 1547, 
and 1564; in Lübeck in 1543, 1548 (16,000 deaths), and 
1564 (17,000 deaths); and in Rostock in 1564 (10,000 
deaths). Both 1564 and 1565 were plague years for most 
of northern Germany (and most of western Europe): 
“There was a dreadful death from plague everywhere in 
towns and in the countryside.” Plague again struck most 
places in northern Germany in 1596, 1597, and 1598, 
including the cities of Hamburg, Lübeck, Bremen, Ros-
tock, Lüneburg, Hanover, and Magdeburg. The miser-
ies of plague were multiplied by a widespread famine 
throughout the region in 1597.

In Bavaria, plague was widespread in 1552 and again 
in 1562 and 1563. In Nuremberg in 1562, the plague pre-
vented Carnival festivities from taking place, and Regens-
burg recorded major epidemics in 1520 (3,000 victims) 
and in 1562 (2,000 victims). The city of Augsburg expe-
rienced some 20 outbreaks of plague throughout the cen-
tury, in which nearly 60,000 people died.

Plague was especially persistent during the 16th cen-
tury in Switzerland, particularly in the cities of Basel 
and Geneva. Most outbreaks in Austria took place in the 
1520s, 1560s, and 1570s.

It became more and more common during this period 
for people of high social and professional rank—people 
with positions in royal households, government officials, 
lawyers and judges, and members of universities—to 
leave their cities when plague broke out and move tem-
porarily to other places. In 1527, for example, the Univer-
sity at Tübingen sent its several departments to various 
localities far removed from the town. German religious 
reformer Martin Luther admonished the public to ask 
themselves if fleeing the plague did not mean neglecting 
one’s Christian duty toward one’s neighbor, and when 
the faculty of Wittenburg University withdrew to Jena in 
1527, Luther, who was a faculty member, not only stayed 
behind but also took plague patients into his home.

Further reading: Biraben, Les hommes et la peste en 
France; Hansen, Geschichte der Epidemien bei Menschen 
und Tieren im Norden; Sudhoff and Sticker, Zur histo-
rischen Biologie der Krankheitsreger.

German, Austrian, and Swiss Plagues of 1663–68 
and 1675–83   Two final periods of widespread out-
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breaks of plague in Germany, Austria, and Switzerland 
before the disease’s disappearance from western Europe 
in the early 18th century. The worst years for western 
Germany were 1665 and 1666, when Cologne (Köln), 
Düsseldorf, Münster, Bonn, Koblenz, Mannheim, Mainz, 
Frankfurt, and other towns in the Rhine River region 
were sites of major epidemics. Both 1663 and 1664 were 
malignant plague years for Hamburg; a report from July 
23, 1664, states that the plague there had gotten “very 
out of hand.”

In Switzerland, 1667 and 1668 were the most seri-
ous plague years, particularly for Basel; a Pestkonferenz
(plague meeting) was sponsored by Zürich in the town 
of Bremgarten to which officials from neighboring places 
were invited to discuss how they might prevent the 
plague from spreading from Basel, where the disease was 
rampant, to their cities. Many towns in Bavaria, includ-
ing Bamberg, Nuremberg, Regensburg, and Ingolstadt, 
reported plague in 1679, and the cities of Leipzig, Dres-
den, Erfurt, Magdeburg, Halle, and other smaller cities 
in eastern Germany experienced outbreaks from 1679 to 
1683. Plague was present in Austria from 1675, especially 
in Vienna, which in 1679 experienced its worst plague 
epidemic (see PLAGUE OF VIENNA, GREAT), and erupted in 
many parts of Bohemia and Silesia from 1677 to 1680. 
Many towns and villages during these years commemo-
rated the end of a plague epidemic by holding a festival 
on the anniversary of its disappearance.

This period was preceded by 25 years of relative 
absence of plague from most places in Germany, Aus-
tria, and Switzerland and, with the exception of sporadic, 
localized outbreaks over the next 30 years, was the last 
time plague appeared in epidemic form over extended 
areas in these countries.

Further reading: Biraben, Les hommes et la peste en 
France; Hansen, Geschichte der Epidemien bei Menschen 
und Tieren im Norden; Treichler, Die Staatliche Pestprophy-
laxe im alten Zürich und diesbezügliche Vereinbarungen.

German Cholera Epidemics of 1830–90 Sixty-
year period in which outbreaks of cholera occurred at 
varying intervals in many areas throughout Germany. 
The disease first reached Germany in 1831 as part of the 
second worldwide pandemic of Asiatic cholera that had 
begun in India in 1826 (see ASIATIC CHOLERA PANDEMIC

OF 1826–37). German authorities attempted to prevent 
the disease from crossing their borders as they watched 
the deadly infection make its way westward from Rus-
sia through East Prussia and Poland during the spring 
of 1831. Large sums were spent, to no avail, in setting 
up military cordons, inspection offices, and quarantine 
buildings; ships were stopped at river and sea ports, 
travelers were questioned at train stations; packages, 

letters, and money crossing town borders were checked 
and fumigated. Residents along the Baltic and North Sea 
coasts helped troops watch for ships coming from for-
eign cities.

Cholera’s first appearance in Germany was in Berlin 
in August 1831. Hamburg’s first case was reported on 
October 8, and an outbreak occurred again the follow-
ing summer. Nearby Lübeck, also a northern port city, 
was attacked in the summer of 1832. Cholera again broke 
out in many areas of Germany, especially the north, from 
1848 to 1850, from 1853 to 1859, in 1866 and 1867, and 
in 1871. These periods roughly coincided with epidemics 
in other European countries. Although these outbreaks 
were serious and claimed thousands of lives, they were 
minor in comparison with the disastrous HAMBURG CHOL-
ERA EPIDEMIC OF 1892.

The approach of cholera caused unprecedented panic 
among 19th-century Europeans. An acute enteric disease 
that can kill within hours, cholera is characterized by the 
sudden onset of violent symptoms, which include abdom-
inal pains, vomiting, and a profuse diarrhea that rapidly 
dehydrates the victim and causes the skin to shrivel and 
turn blue or black. The case-mortality rate is often more 
than 50 percent in untreated patients, and until the 20th 
century, medical treatments were more or less useless in 
any case.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Evans, Death in Hamburg;
Hansen, Geschichte der Epidemien bei Menschen und Tieren 
im Norden.

German Epidemics of 1618–48 See THIRTY YEARS’ 
WAR EPIDEMICS.

German Plagues of 1462–65   Terrible outbreaks of 
plague that killed thousands of people in widely distant 
cities in Germany from 1462 to 1465. In the Bavarian 
town of Regensburg, the black plague arrived and killed 
6,300 people in 1462. The town council fled for safety, 
meanwhile agreeing with the regional cathedral authori-
ties that Regensburg’s citizens should hold a great pro-
pitiatory procession (presumably to save the people left 
behind). The next year also brought a great scourge that 
lasted about eight months and claimed 2,500 lives; much 
was made of the fact that 16 monks died in the Con-
vent of St. Emmeran in one month’s time. Other places 
in Bavaria afflicted by plague during these years included 
the cities of Nuremberg, Munich, and Augsburg.

Accounts from the northern port city of Hamburg 
assert that an explosive affliction struck Germany, that 
it originated in the Rhineland region, and that medical 
assistance did not help. Conditions in the Baltic seaport 
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of Rostock were particularly dismal; parents wrapped 
their dead childrens’ bodies in coarse cloth as did chil-
dren their dead parents’ bodies. Coffins were not used. 
Corpses were carted away at night to any churchyard, 
where they were cast into large pits already loaded with 
corpses.

Plague reports for 1462–65 also survive from the 
towns of Magdeburg, Erfurt, and Merseburg and other 
places in central and eastern Germany.

Further reading: Hansen, Geschichte der Epidemien bei 
Menschen und Tieren im Norden; Schöppler, Die Geschichte 
der Pest zu Regensburg.

German Smallpox Epidemic of 1871   See EuropEan 
Smallpox pandEmic of 1870–75.

German Sweating Sickness Epidemics of 1529
See EuropEan SwEating SicknESS EpidEmicS, northErn.

German Typhus and Dysentery Epidemics of 1757–63
Period of localized epidemics of typhus fever, spread pri-
marily through troop movements in Germany and Silesia 
(the southwestern region of present-day Poland) during the 
Seven Years’ War (1757–63). In contrast to the War of the 
Austrian Succession (1740–48) when thousands of troops 
moved continually throughout Germany and parts of East-
ern Europe, spreading typhus and other “camp fevers” over 
wide areas (see gErman typhuS, typhoid, and dySEntEry

EpidEmicS of 1741–43), armies during the Seven Years’ War 
were smaller and moved from place to place quickly, leav-
ing less time to infect large numbers of civilians. Nonethe-
less, typhus fever and dysentery, which inevitably arose in 
armies where crowding and lack of hygiene facilitated their 
spread, claimed far more lives than fighting.

Towns in Silesia were infected by Austrian and Prus-
sian troops in 1758, particularly Breslau, where 9,000 
soldiers and camp followers died that year, as well as 
9,000 townspeople, mostly from typhus. Schweidnitz and 
Landshut in Bavaria also suffered epidemics of typhus in 
1758. Many places in northern Germany, which was not 
involved in the war, were infected in 1757, including 
Dresden, where annual burials doubled. In 1760, Dresden 
was again infected, this time by invading troops, causing 
an increase in yearly burials of 75 percent. Eisenach suf-
fered many deaths from typhus both in its military hospi-
tals and among its civilian population.

Further reading: Cloudsley-Thompson, Insects and 
History; Prinzing, Epidemics Resulting from Wars.

German Typhus Epidemic of 1734 Virulent out-
breaks of epidemic typhus fever among army troops and 
civilian populations over widespread areas of Germany 
during the War of the Polish Succession (1733–38). Pol-
ish armies moving through Silesia (present-day south-
western Poland), Prussia, and the shores of the Baltic 
Sea in 1734 spread the disease throughout those regions, 
and in the west, French and German soldiers stationed 
on either side of the Rhine River in the fall of the same 
year brought typhus to many towns in the area, including 
Heidelberg, Heilbronn, and Germerscheim. Thousands of 
soldiers and civilians died from typhus.

Further reading: Cloudsley-Thompson, Insects and 
History; Prinzing, Epidemics Resulting from Wars.

German Typhus Epidemics of 1813–14, Northern 
and Central Destructive epidemics of lice-borne 

Religious reformer Martin Luther (1483–1546), father of the 
Reformation in Germany, carried on his work of doctrinal reform 
of the church when he returned to Wittenberg University in 1522. 
When bubonic plague sickened and killed many persons, both rich 
and poor, distinguished and undistinguished, Luther exhorted the 
citizenry and his university colleagues to stay and take care of the 
afflicted as Christian responsibility requires.
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typhus fever disseminated through Germany by infected 
soldiers following battles at Leipzig and other places near 
the Elbe River between Napoleon’s army and Allied forces 
in 1813 (see NAPOLEON’S ARMY EPIDEMICS IN RUSSIA).

After his defeat in Russia, Napoleon gathered a new 
army of 500,000 recruits that, even before the decisive 
Battle of Leipzig in October 1813, had lost an estimated 
219,000 men to disease, compared with 105,000 directly 
to war casualties. Lice-ridden men crowded together in 
barracks, hospitals, and private homes spread typhus 
among themselves, hospital workers, and civilians who 
were forced to give them shelter. Allied forces pursuing 
French troops after Napoleon’s defeat were well aware of 
the danger of contracting typhus fever. As the fever-rid-
den French army retreated, it infected local villagers along 
the way. Soldiers, dead or dying, littered the roadways, 
and pursuing allied soldiers refused to rest or sleep in the 
same spots once occupied by dying soldiers and corpses.

Dozens of towns in Saxony became infected with 
typhus fever. According to a pastor in Dresden, after the 
Battle of Bautzen in May 1813, homeowners were com-
pelled to quarter 200 to 400 soldiers, many of whom suf-
fered from wounds, scurvy, and infectious disease (mostly 
typhus), because the hospitals were overcrowded and 
could not accommodate them. Entire families perished 
from sickness and wagons carrying the dead were often 
heard along the streets.

Typhus deaths among residents increased even fur-
ther after the Battle of Dresden on August 26 and a siege 
of the city from mid-October to mid-November. More 
than 21,000 soldiers died in Dresden in 1813. In the city 
of Leipzig, 80,000 French soldiers died of wounds and 
diseases, mostly typhus fever, after the battles of Dres-
den and Leipzig, while civilian deaths rose to 1,528 in 
November and December 1813, compared to 200 deaths 
in the same months the following year. Typhus was epi-
demic throughout most of Brandenburg. Deaths from 
typhus among Berlin’s civilian population increased 400 
percent in March, April and May of 1813 and again rose 
sharply from November 1813 through February 1814. 
Typhus afflicted many places along the Elbe River, includ-
ing Magdeburg, Wittenberg, and particularly Torgau (see 
TORGAU TYPHUS AND DYSENTERY EPIDEMIC OF 1813). South 
of Leipzig, troops spread typhus through Weissenfels, 
Altenburg, Wittenberg, Jena, Weimar, and other places. 
Erfurt hosted nearly 20,000 sick and wounded French 
and Prussian soldiers in 1813, thousands of whom civil-
ians were forced to quarter; Prussian forces then besieged 
Erfurt, which accelerated the diffusion of typhus among 
those trapped within the city.

Battles in the region of the Main and Rhine Rivers 
resulted in further dissemination of typhus fever. French, 
German, and Russian soldiers poured into Frankfurt, fill-

ing its hospitals and civilian houses. Civilian deaths from 
typhus rose dramatically in Hanau, Wiesbaden, Koblenz, 
Limburg, and many other towns and villages in the 
Rhineland.

Typhus was active in many places in the north of Ger-
many at this time, but not as a result of French troops 
retreating after the battles fought in and around Leipzig, 
who passed mainly through the central, western, and 
southern provinces. In Hamburg, an epidemic raged 
through the city during a siege in early 1814, spread-
ing first through military hospitals and then to the civil-
ian population: In the garrison, 60 or 70 (at one time as 
many as 100) died every day between the start of Febru-
ary and the end of March. At the beginning of the siege 
the garrison numbered some 25,000 or 30,000 men. 
By the end of March, at least 10,700 bodies had been 
interred by the town moat, with about 8,200 people dead 
from typhus fever and some 2,500 from wounds. Civil-
ian fatalities were also high, since residents were forced 
to house typhus patients that the overflowing hospitals 
could not accommodate. Surviving troops and refugees 
spread typhus through the surrounding area, including 
the towns of Altona and Lübeck. Epidemics broke out in 
Kiel and parts of the province of Mecklenberg during the 
first part of 1814.

Typhus fever in Germany abated through the spring 
of 1814 as Napoleon’s retreating troops gradually reached 
France. Between 200,000 and 300,000 civilians died in 
Germany from typhus in 1813 and 1814, including the 
southern regions (see GERMAN TYPHUS EPIDEMICS OF 1813–
14, SOUTHERN).

Further reading: Brett-James, Europe against Napoleon: 
The Leipzig Campaign; Cloudsley-Thompson, Insects and 
History; Prinzing, Epidemics Resulting from Wars.

German Typhus Epidemics of 1813–14, Southern
Epidemics of typhus fever throughout the southern 
regions of Germany disseminated by French and Russian 
troops after Napoleon’s campaign in Russia (see NAPO-
LEON’S ARMY EPIDEMICS IN RUSSIA).

In the latter part of 1812 and first few months of 
1813, French soldiers returning from Russia perished 
in the thousands from disease, lack of food, and expo-
sure during the long westward march through Poland, 
Prussia, and eastern Germany. By the time the survi-
vors reached southern Germany, their numbers had so 
decreased that typhus fever could be controlled through 
isolation. Authorities in Bavarian border towns, for exam-
ple, inspected troops for typhus, sending infected men 
to barracks and lazarets (lazarettes) outside the towns. 
These precautionary measures, which were possible 
only because of the relatively small numbers of troops 
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involved, prevented the disease from spreading through 
the civilian population of Bavaria, although military hos-
pitals in Bayreuth, Plassenburg, Altdorf, and especially 
Bamberg were crowded with typhus patients.

The civilian population of southern Germany thus 
remained largely free of typhus until November 1813, 
when troops and prisoners passing through the area 
after battles near Hanau and Leipzig spread the infection 
almost everywhere. The isolation enforcement that had 
been so effective the previous spring in Bavaria was use-
less in the face of these enormous groups of men: Typhus-
carrying French soldiers and troops, marching through 
the country from Saxony and Würtzburg to Bohemia, 
spread the fever to the citizenry in cities and rural areas. 
Many soldiers died in agony from the fever; thousands 
perished in hospitals. Case-fatality rates were especially 
high in towns in Upper Franconia and in Würzburg. 
Among the worst hit towns of Bavaria were Bamberg, 
where 20 patients a day died in the military hospital and 
whose residents also suffered severely; Regensburg, where 
townspeople were infected by residents serving French 
prisoners; and Ingolstadt, where 2,000 prisoners died. 
Württemberg was thoroughly infected with typhus, as 
were towns in Baden, which were forced to host thou-
sands of sick prisoners transported there from France.

Freiburg’s 9,000 residents accommodated 210,000 
troops: in the garrison lazaret and university hospital in 
December 1813, there were more than 1,200 sick troops 
crowded into room space normally holding only 500 
patients. Most suffered from typhus or diarrhea. Because 
of lack of clean linen and clothes, they were forced to 
remain lying on sacks of straw in their filthy uniforms. 
Many dead bodies were loaded onto large carts and driven 
away for burial each morning. The fever also contami-
nated civilians and wiped out whole families. The epi-
demic there continued through February 1814. Karlsruhe 
and many smaller towns in Baden, towns in the Rhine-
land including Worms and Kreuznach, as well as Darm-
stadt and other places south of the Main River suffered 
severe outbreaks due to the presence of infected French 
prisoners and passing troops.

Because of lack of hospital space and an effort to con-
tain the disease, troops sick with typhus fever were put 
on boats at Trier and other places along the Moselle and 
Saar rivers; dead soldiers were simply thrown overboard, 
and many boats were left to float without a helmsman 
and with no way to procure food.

As this phase of the Napoleonic Wars came to a close, 
troop movements through Germany gradually ceased, 
with a consequent abatement of typhus fever through the 
early summer of 1814.

Further reading: Brett-James, Europe against Napoleon: 
The Leipzig Campaign; Prinzing, Epidemics Resulting from 
Wars.

German Typhus, Typhoid, and Dysentery Epi-
demics of 1741–43 Period of unusually high num-
bers of deaths throughout southern and western Germany 
caused mostly by epidemic typhus fever and other “camp 
fevers” carried to many localities by army troops involved 
in the War of the Austrian Succession (1740–48). His-
torically associated with times of war and deprivation, 
typhus, the deadliest of the camp fevers, is transmitted by 
infected human body lice, which thrive wherever human 
beings are crowded together and deprived of means to 
bathe and otherwise rid themselves of vermin; typhoid 
and dysentery are bacterial diseases also facilitated by 
substandard living conditions.

Austrian troops moving across Bavaria and French 
troops garrisoned in various Bavarian towns brought 
typhus and the other camp fevers to many places, includ-
ing Nuremberg, Augsburg, Landsberg, Passau, Ingolstadt, 
and Amberg. Both French and Austrian troops in the east-
ern regions of Bohemia and Silesia (part of present-day 
Poland) spread typhus and dysentery throughout those 
regions. Hanau and its surrounding villages along the 
Main River hosting English and Austrian troops after the 
Battle of Denningen in 1743 were severely infected with 
typhus and dysentery; a hospital set up near Hanau for 
British soldiers was rife with typhus, which infected most 
if not all the patients and killed nearly half of them. Dys-
entery was brought by army troops to Koblenz, Mainz, 
and Giessen.

Many towns in Thuringia and Hesse-Homburg in cen-
tral Germany also experienced epidemics of typhus in 
1740 and 1741, although they were not affected by the 
war. Outbreaks had occurred in some of these areas since 
1737.

Further reading: Post, Food Shortages, Climatic Vari-
ability, and Epidemic Disease in Preindustrial Europe; Prinz-
ing, Epidemics Resulting from Wars.

Ghanian Malaria Epidemic of 1952–54   Outbreak 
of malaria that struck nearly 77,000 inhabitants (killing 
about 4,250) in the populous southern coastal regions 
of present-day Ghana in West Africa between 1952 and 
1954. The fatality rate was thus greater than 5 percent for 
the three-year epidemic.

The British colony known as the Gold Coast (which 
became the independent state of Ghana in 1957) recorded 
its first human deaths from malaria in 1920. This com-
municable disease caused by a parasitic protozoan and 
transmitted to persons by the bite of an infective female 
anopheline mosquito did not become a major prob-
lem until the mid-1940s. The southern tropical areas of 
Ghana, especially the swamps and other stagnant water 
bodies, were ideal for the anopheline mosquitoes to 
breed and spread the tiny parasite. In 1952, Ghanian 
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officials reported about 28,000 malaria infections and 
almost 24,000 the following year, mainly in and around 
the seaport cities of Sekondi, Cape Coast, and Accra (the 
capital).

Malaria became the number one menace in Ghana, 
where many of the deaths occurred among children under 
the age of three. The aftermath of this unpleasant infec-
tion (which brings violent chills, high fever, aching, nau-
sea, and vomiting) is severe, for the illness stifles physical 
and mental growth and depresses fertility. In 1954 more 
than 24,000 Ghanians perished from it. Afterward the 
gradual use of DDT spray eliminated many mosquitoes 
and greatly reduced the case incidence of malaria, which 
remains a problem at times in parts of the country.

Further reading: Hartwig and Patterson, Disease in 
African History; Scott, Epidemic Disease in Ghana.

Ghanian Meningitis Epidemics of 1945–49 Seri-
ous outbreaks of cerebrospinal meningitis (CSM) that 
occurred annually between January and April in Ghana’s 
northern region, where about 34,000 people contracted 
the acute bacterial disease and at least 3,200 died from it 
between 1945 and 1949.

In 1906, present-day Ghana (then known as the 
Gold Coast of West Africa) suffered a severe CSM epi-
demic that left some 20,000 people dead in less than five 
months. Afterward CSM remained limited to the savanna 
(grassland) of the north, where a major epidemic began 
in January 1945 at the start of the dry season. As usual, 
cold weather forced native groups to sleep indoors in 
crowded, poorly ventilated houses, where they were more 
susceptible to infection. Infection was from aerial droplets 
and discharges from the sneezes and coughs of infected 
persons. By May, almost 10,000 CSM cases had been 
reported in Ghana’s northwest districts of Lawra, Wa, and 
West Gonja. Within two to five days after contracting the 
disease, patients suffered blinding headaches, fever, dizzi-
ness, delirium, and stiff neck pain that lasted one to three 
weeks. Even with sulfa drugs administered to the sick in 
hospitals and special emergency camps in the bush, some 
1,000 persons died by the time that outbreak ended in 
early June.

After that devastating epidemic in 1945, CSM contin-
ued in its unpredictable state in Ghana with two moder-
ate outbreaks: 1946 saw some 700 CSM cases and 1947 
had almost 1,300 cases. In 1948, another major epidemic 
afflicted an estimated 11,000 Ghanians, especially in the 
Kusasi district, where around Bawku alone 5,700 people 
were stricken. Another serious epidemic of CSM occurred 
in some of the country’s northern districts, where a total 
of some 10,000 cases were reported. In both 1948 and 
1949, sulfa drugs and improved living conditions helped 
keep the mortality rate to about 10 percent.

Further reading: Patterson, Health in Colonial Ghana;
Scott, Epidemic Disease in Ghana.

Ghanian Plague of 1908 Outbreak of bubonic and 
pneumonic plague in the eastern and central regions of 
present-day Ghana during 10 months in 1908, killing 
reportedly 300 of the 344 who became infected.

Plague entered Ghana (then the British colony known 
as the Gold Coast) in January 1908 through shipping at 
its port city and capital Accra. Upset by the alarmingly 
rapid spread of the then unidentified, highly infectious 
disease and its high mortality rate, medical authorities in 
the Gold Coast requested that burials of victims not take 
place until postmortem examinations were made. Plague 
was then diagnosed, and tests on the area’s dead rats soon 
confirmed the existence of the plague bacillus Yersinia 
pestis (Pasteurella pestis), which is usually transmitted by 
diseased rat fleas to human beings.

In February 1908, British professor W. J. Simpson, a 
leading authority on plague, arrived in Ghana, where he 
set up a sanitary cordon extending from Nungwa (north 
of Accra) to the interior districts of Nsawam and Tei-
mang; no one was allowed to pass into the area without 
a valid certificate of vaccination. More than 16,000 per-
sons in Accra were inoculated against plague (using a 
method introduced into India by bacteriologist Waldemar 
Haffkine in 1897). And an intense rodent eradication pro-
gram began. These measures eventually brought the epi-
demic to an end in October. See also ASHANTI PLAGUE OF

1924–25.
Further reading: Scott, Epidemic Disease in Ghana;

Scott, A History of Tropical Medicine.

Ghanian Plague of 1924–25   See ASHANTI PLAGUE OF

1924–25.

Ghanian Sleeping Sickness Epidemic of 1936–41
Serious outbreak of African sleeping sickness (trypanoso-
miasis) that killed more than a thousand persons out of a 
reported 34,651 who became infected in Ghana (includes 
part of the former Gold Coast). The popular belief was 
that Ghana had been struck by an outbreak that had 
started in the Congo (Zaire) about 1912 and then moved 
gradually westward through Cameroon, northern Nige-
ria, Dahomey (Benin), and Togo to finally reach Ghana 
by 1930. The development of the Gambian type of sleep-
ing sickness (in which humans are an important reservoir 
of the infectious agent, Trypanosoma gambiense, a hemo-
flagellate) increased the disease to epidemic proportions 
in northern Ghana, particularly in Gambaga, Walewale, 
Nakpanduri, Bawku, and Tamale, in 1936.
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Transmitted by the bite of an infective tsetse fly (Glos-
sina), the disease caused fever, headache, lymph node 
enlargement, anemia, somnolence, and rash, among other 
symptoms noticed in the sick Ghanians. Human beings 
and tsetse flies congregated near water sources (rivers 
and lakes) were the foci for the epidemic. Ghana’s wetter 
southern regions were also affected in 1936, when cases 
were reported in Sunyani, Kumasi, Dunkwa, and Mpraeso 
(the latter two towns in the forest belt saw an increasing 
number of infections among Europeans). Cases of sleep-
ing sickness were relatively few in the capital of Accra 
and other coastal towns during the epidemic.

By 1937, the acute disease was a serious health men-
ace and the so-called Trypanosomiasis Campaign was 
established in the northern town of Gambaga; in some 
districts, the epidemic was controlled, but in others, it 
was continually spreading in the countryside. Destruc-
tion of tsetse fly habitats was certainly difficult at first, for 
they were sometimes located in sacred religious groves 
beside the only water supplies of native villages. Even-
tually a major campaign involving the hand-catching of 
flies and the digging up of tsetse pupae proved beneficial. 
Patients received intravenous tryparsamide with some 
success, but case incidence in Ghana increased in 1938 
(5,611 cases) and in 1939 (6,826 cases). In some north-
ern villages, such as Tumu, the infection rate was as high 
as 16 percent of the inhabitants in 1939.

The epidemic gradually declined during the next two 
years as the local health authorities had informed many 
people about measures to protect them against biting tse-
tse flies. Sleeping sickness waned in Ghana during the 
next decades.

Further reading: Hartwig and Patterson, Disease in 
African History; Scott, Epidemic Disease in Ghana.

Ghanian Smallpox Epidemic of 1945–47   Grave 
epidemic of smallpox that killed 608 persons out of 3,196 
reported infected in the West African country of Ghana (a 
part of the Gold Coast) from 1945 to 1947.

Before smallpox was eradicated in Africa in the 
1970s, the largest recorded upsurge in smallpox cases 
occurred there in the years following the end of World 
War II (1939–45). This upsurge was supposedly fueled 
by military movements associated with the war and by 
the European powers’ relative neglect of disease control 
measures in the African colonies. Some 99,000 cases of 
smallpox were reported throughout Africa in 1944 and 
1945; Ghana (then under British control) reported 143 
cases and 38 deaths from smallpox in 1944. In 1945, 
the disease infected 702 persons in Ghana, mainly in the 
north and Volta region. Although adults were immune 
because of previous smallpox infection, all age groups 
contracted the dreaded “pox,” which is one of the most 

communicable of all diseases. The transmission of small-
pox requires only a human breath to blow the variola or 
smallpox virus from one mouth to another. And smallpox 
can be carried by articles touched by a victim, by persons 
who visit a patient, and even by a diseased corpse. Death 
commonly occurs between the eighth and 15th day after 
contracting the disease (if untreated) and results from 
overwhelming toxemia or hemorrhaging. In 1945, there 
were 128 fatalities from smallpox in Ghana—a mortality 
rate of more than 18 percent.

The natives of Ghana had suffered from smallpox 
since the late 15th century, and a common method for 
treatment after the 18th century was variolation (vacci-
nation with the smallpox virus), which was also respon-
sible for helping spread the disease. Annual notifications 
of smallpox cases began in Ghana in 1901; serious out-
breaks occurred in the country, with mortality rates 
between 10 percent and 50 percent reported. By 1937, 
the glycerinated lymph vaccine used against smallpox 
had been replaced by a much more stable “dried” vac-
cine, which proved to be more effective and reduced the 
danger of the disease, which became almost unknown in 
urban areas.

In 1946, there were 616,000 smallpox vaccinations 
administered in Ghana, whose population then was 
about 5 million people; that year saw 1,646 infections 
with 311 fatalities from the disease. With about the same 
number of vaccinations in 1947, Ghana had 848 or 852 
cases, most of which occurred (as in 1946) in the north 
and Volta region and the most serious in the east along 
the southern part of the Ghana-Togo border and in the 
Keta and Ho districts, with the disease spreading to the 
Akwapim ridge, thus threatening Accra, Ghana’s capital. 
In 1947 there were 169 deaths from smallpox, including 
56 in the district of Bawku and 79 in the nearby districts 
of Navrongo and Zuarungu in northeastern Ghana.

More than 1.5 million smallpox vaccinations were per-
formed in Ghana in 1948, and the fatality rate was con-
siderably lower among the 1,262 cases recorded. When 
a moderate smallpox outbreak occurred along the south-
ern part of the Ghana-Togo border in 1948, a vaccination 
campaign was undertaken jointly by the health authori-
ties of both countries. As a result of the global smallpox 
eradication campaign that began in 1967 with the aid of 
the World Health Organization, Ghana and other West 
African regions were almost completely free of the disease 
by 1970.

Further reading: Hartwig and Patterson, Disease in 
African History; Scott, Epidemic Disease in Ghana.

Ghanian Tuberculosis Epidemic of 1942–44   Out-
break of tuberculosis (TB) that killed more than 3,200 
persons in urban centers of southern Ghana (the Gold 
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Coast) in West Africa. A chronic bacterial infection 
involving the lungs, bones, and other body organs, TB 
is spread through air droplets, mainly by inhalation of 
tubercle bacilli coughed up by infected persons.

In Ghana, TB began to reach epidemic proportions 
in 1942 during World War II, when the country’s popu-
lation continued to grow fast along the southern coastal 
region, especially in the two largest cities, Accra (the 
capital) and Sekondi. All forms of this wasting disease 
killed a reported 1,062 persons in 1942; the high inci-
dence of infection was primarily due to many people’s 
intimate contact with infected persons. In 1943, there 
were 1,094 human deaths from TB (a mortality rate of 
264 per 100,000 persons), and in 1944, there were 1,048 
deaths in the coastal area and cities. That same year the 
potent antibiotic streptomycin was discovered to combat 
the tubercle bacillus (Mycobacterium tuberculosis). Using 
streptomycin and other drugs, TB was gradually brought 
under control, and fatalities dropped to 944 in 1945 and 
declined with effective antibiotic therapy to 179 in 1957. 
Since then, the TB contagion has remained a problem that 
Ghanian health authorities have seen reemerge in patients 
with AIDS (acquired immune deficiency syndrome). See 
also AFRICAN AIDS EPIDEMIC.

Further reading: Hartwig and Patterson, Disease in 
African History; Scott, Epidemic Disease in Ghana.

Ghanian Yellow Fever Epidemic of 1926 Outbreak 
of yellow fever that struck about a thousand inhabitants 
of the small town of Asamankese in what is now southern 
Ghana (then part of the British-controlled Gold Coast). It 
was the first large epidemic of yellow fever wholly among 
black natives ever observed in West Africa; as a result, a 
Yellow Fever Commission (established in 1925 in nearby 
Accra, Ghana’s capital) closely studied the epidemic and 
concluded that the Aëdes aegypti mosquito was the vector 
for the disease in the region.

In May 1926, the natives of Asamankese began to be 
afflicted by yellow fever, but they concealed the infection 
from the medical authorities. The approximately 5,000 
black inhabitants of Asamankese, located inland about 50 
miles northwest of Accra on the coast, were very skepti-
cal about the role of mosquitoes in spreading diseases and 
resented the medical authorities’ enforcement of a quaran-
tine and insect larval control—which they called “white 
man’s humbug.” The black village chief insisted that the 
gods were scourging his people and that they must be 
appeased; he preferred his own methods of combating the 
disease and, after several human deaths, enlisted the ser-
vices of an expensive “juju man” (fetishist) from Togo, 
bordering Ghana on the east, to free his village from the 
“curse.” When the juju man’s son and the chief’s sister died 
from the infection, the juju man lost all his credibility, and 

Ghana’s recently established Yellow Fever Commission was 
permitted to examine the chief’s stricken people.

Medical officials then isolated all victims and their 
contacts, and larvae and adult mosquitoes were sprayed 
with various fumigants and chemicals, and quarantines 
were enforced in Asamankese. When the epidemic came 
to an end in September 1926, at least 150 black Africans 
had died from the disease. The authorities were embar-
rassed that yellow fever on this scale had gone undetected 
for so long so close to Accra. At the time, there was some 
question whether blacks were vulnerable to the disease, 
one of whose main symptoms is jaundice, which is harder 
to detect in blacks; furthermore, there was some doubt 
whether yellow fever made blacks very ill if they did con-
tract it. The commission invalidated these questions.

Further reading: Patterson, Health in Colonial Ghana;
Williams, The Plague Killers.

Gibraltar Yellow Fever Epidemics of 1804–28
Five outbreaks of yellow fever, varying in severity which 
occurred in the British colony of Gibraltar between 1804 
and 1828. The outbreak of 1804, part of a widespread 
epidemic that affected most of the surrounding Spanish 
province of Andalusia, killed 1,082 British garrison sol-
diers and others during the usual summer and fall yel-
low fever season; in comparison, just 91 people had died 
from all causes in Gibraltar during the previous two years. 
Less deadly outbreaks, also coincidental with epidemics in 
adjacent regions, occurred in 1810, 1812, and 1814; the 
CÁDIZ YELLOW FEVER EPIDEMIC OF 1810 was assumed to 
have been brought to that port city directly from Gibraltar.

Yellow fever struck Gibraltar once again with great 
intensity in 1828. According to official records, 1,183 
people died, whereas a private observer counted 1,631 
deaths. Such discrepancies between public and private 
statistics were common during epidemics, reflecting 
a common tendency of governments to underplay the 
severity of outbreaks of disease. The epidemic of 1828 
occasioned a great debate between contagionists, who 
believed yellow fever was transmitted from person to 
person, and anticontagionists, who believed that all dis-
eases were caused by environmental factors, particularly 
infectious miasmas. Although data collected from direct 
observation and detailed questionnaires seemed to deny 
the contagionist view, the fact that particular mosquitoes 
transmit the yellow fever virus—and not infectious air—
would not be discovered until the turn of the century.

Further reading: Coleman, Yellow Fever in the North;
Peset Reig, Muerte en España.

Gilbert and Ellice Islands Measles Epidemics of 
1890 and 1936   Two epidemics of measles (rubeola) 
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that ripped through parts of the British colony of Gilbert 
and Ellice Islands (now the Pacific island nations of Kiri-
bati and Tuvalu, respectively).

The first epidemic struck the northern and central 
islands (atolls) of the Gilbert group in 1890. Butari-
tari (Makin), northernmost among them, was severely 
affected. Almost 1,000 human deaths occurred on 11 of 
the islands during this measles epidemic, whose course 
was complicated by dysentery. About 500 of the fatalities 
occurred on the island of Tabiteuea, which was left with 
only 4,000 residents.

In 1936, measles was unexpectedly reintroduced into 
the Gilbert Islands from Fiji to the south and quickly 
became epidemic. By all accounts, it was a severe out-
break. One source reported 14,282 cases and some 100 
deaths in a population of approximately 27,000 persons. 
Another estimated the casualties at 400 to 500. The epi-
demic reportedly spread to the Ellice Islands as well.

Further reading: Carroll, ed., Pacific Atoll Populations;
Simmons et al., Global Epidemiology.

Granada Typhus Epidemic of 1489 Earliest recorded 
serious typhus fever epidemic in Europe. During the siege 
of Granada in southern Spain, when the Spanish Chris-
tian forces of King Ferdinand V and Queen Isabella I were 
fighting to take it from the Moors (Spanish Muslims), an 
outbreak of typhus occurred in the Spanish army. The sol-
diers suffering from the disease developed red spots on 
their chests, backs, and arms, according to reports.

The Spanish army was formally surveyed at the start of 
1490: about 20,000 men were listed as missing, including 
3,000 killed by the Moors. The generals calculated some 
17,000 soldiers had died of typhus. At the time, physi-
cians thought that the disease was contagious and caused 
by the plague. Some even believed that it originated from 
unburied corpses; others said that it was introduced by 
Spanish soldiers who came from the island of Cyprus, 
where the fever was then prevalent. Some writers who 
observed the epidemic decided that the disease was new 
and had come to Europe from somewhere in the East.

The exact origin of typhus fever remains obscure, 
although it is possible that it did begin in the East and 
spread to Europe with infected rats aboard ships. Typhus 
is a disease of dirt, tending to thrive under dirty, crowded 
conditions; it is caused by Rickettsia, a microorganism 
that lives in certain ticks and lice. The disease most likely 
was transferred from infected rats to lice, which transmit-
ted it to human beings in 1489.

The Spanish soldiers who came from Cyprus had 
fought with the Venetians against the Ottoman Turks, 
who may have carried typhus to the Spaniards as well as 
to the Saracen Arabs in the East. Thus the disease was 
contracted by King Ferdinand V’s soldiers.

Typhus fever has always been a dangerous enemy for 
armies during wartime, when sanitary conditions are 
poor, dirt accumulates, and soldiers have a hard time 
keeping clean; when they are exposed to infected lice, the 
disease becomes a menace.

Further reading: Crawfurd, Plague and Pestilence in 
Literature and Art; Sigerist, Civilization and Disease; Zins-
ser, Rats, Lice and History.

Great Plague of Athens See ATHENS, GREAT PLAGUE OF.

Great Plague of Iceland See ICELAND, GREAT PLAGUE OF.

Great Plague of London   See LONDON, GREAT PLAGUE OF.

Great Plague of Milan See ITALIAN PLAGUES OF 1629–31.

Great Plague of Vienna See VIENNA, GREAT PLAGUE OF.

Greenlandic Smallpox Epidemic of 1733–34
Severe epidemic that killed perhaps several thousand 
native Greenlanders soon after their first contact in cen-
turies with western Europeans. Around 1430 repeated 
attacks of smallpox had wiped out a European settlement 
on Greenland, cutting the island off from the rest of the 
world for about 300 years. In 1721, however, Hans Egede 
and some fellow Danes established a year-round trad-
ing colony and mission at Godthab (Nuuk), on the west 
coast of southern Greenland. Despite the withdrawal of 
commercial backing, the threatened loss of Danish gov-
ernment subsidies, disease and hardship, and conflicts 
with other European missionaries, the Danish settlement 
endured, but the Greenlanders it affected paid a terri-
ble price. With no immunity from smallpox, which had 
swept over Europe with greater and greater intensity from 
the mid-1500s on, the Greenlanders quickly succumbed 
when the disease arrived on their island.

Several natives who traveled to Denmark in 1728 
caught smallpox and died there the following spring. 
Nonetheless, six other Greenlanders sailed to Copenha-
gen in 1731, but only one of them—a young boy named 
Carl—lived to return in the spring of 1733. The smallpox 
he brought with him spread as he visited friends and rela-
tives around Godthab. According to the diaries and let-
ters of Egede and other Europeans, the first victim died 
on August 27, 1733, while Carl (who had appeared to be 
recovering) fell ill again and died on September 4. Unfa-
miliar with infectious disease, the Greenlanders took no 
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care to prevent transmission, and the “noxious and wast-
ing scab and itching” (which Egede correctly suspected 
was smallpox) soon infected hundreds of people. The epi-
demic was raging on the islands off Godthab by Novem-
ber; throughout the winter and into the spring it claimed 
the lives of almost everyone within a radius of about 15 
to 20 miles around the Danish settlement. Those who did 
not immediately fall ill often fled, many of them to God-
thab, carrying the infection to the houses in which they 
sought refuge.

There were undoubtedly many more than the 70 
deaths noted in the colony’s official records, but a precise 
mortality figure cannot be calculated. The native settle-
ments were widely scattered, and their people usually 
took flight at the first sign of the illness. Reports by mis-
sionaries and traders, however, give some hint of the dev-
astation. On one island, for example, missionaries found 
only four children still alive, one of whom had smallpox 
scabs over her body; their father had died after burying 
all the other inhabitants.

Around the end of April 1734, the epidemic began to 
wane. The resulting depopulation, however, disrupted 
hunting and fishing activities for some time to come, 
making it difficult for the surviving Greenlanders to 
feed themselves, let alone provide items for trade with 
the Europeans. See also ICELANDIC SMALLPOX EPIDEMIC OF

1707–09.
Further reading: Gad, History of Greenland; Hopkins, 

Princes and Peasants: Smallpox in History; Rink, Danish 
Greenland: Its People and Products.

Green Monkey Disease in Germany See MARBURG

VIRUS EPIDEMIC OF 1967.

Gros Ventre Indian Smallpox Epidemic of 1869   
Outbreak of smallpox that killed about 800 Gros Ven-
tre Indians living in northern Montana territory in the 
United States in 1869. The Gros Ventre (“Big Bellies” in 
French), also named the Atsina Indians, had probably 
suffered from an earlier smallpox outbreak that struck 
other Prairie or Plains Indian tribes in 1860–67.

In 1869, several crew members aboard the U.S. river 
steamer Utah, traveling on the Milk River in northern 
Montana, became infected with smallpox. One of them 
died and was buried along the banks of the river, and 
subsequently a group of Gros Ventre uncovered the dead 
body, taking the man’s contaminated clothing and thus 
becoming infected with smallpox. (The highly contagious 
virus can easily live in clothing or bedding, as well as be 
directly transmitted from person to person through respi-
ratory discharges.) The infected Gros Ventre carried the 
variola virus upriver to their camps in the Fort Belknap 

region; soon most of the tribe there became infected and 
spread the disease to others.

Placing their dead in trees, as was the custom of the 
Gros Ventre, helped spread the smallpox infection to 
white traders, who stole the corpses’ contaminated robes 
and skins and sold them to others. In this way, the dis-
ease spread farther into the territory, where more than 
half of the Gros Ventre tribe (totaling about 1,500 mem-
bers) succumbed to the disease; many of the survivors 
were blinded or disfigured (notably with pockmarked 
faces).

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Studt et al., Medicine in the Intermountain 
West.

Guam Encephalitis Epidemic of 1947–48   Out-
break of Japanese B encephalitis (JBE) on the Pacific 
island of Guam, occurring concurrently with the GUAM

MUMPS EPIDEMIC OF 1947–48.
Guam’s first recorded epidemic of JBE began in early 

December 1947 when the first official case was reported 
in a 22-month-old child. Within weeks, several more 
cases were reported, including some in people suffering 
from mumps. Natives diagnosed with JBE were admitted 
to the Guam Memorial Hospital under the observation 
of medical officers of the United States Navy. Ameri-
cans (civilians and the military) with JBE were hospital-
ized at the American Navy Hospital. Some of the cases 
observed during the early stages of the epidemic were of 
an extremely serious nature, with high temperature, dis-
orientation, coma, and convulsions. A few of the patients 
never recovered.

During the epidemic, 54 cases (0.65 per 1,000 popu-
lation) were reported—46 among native Guamanians 
(including 15 children age one to four, and 10 youths 
between 15 and 19) and the rest among civilian/military 
nonresidents. More males than females were infected 
and most of the cases occurred in the southern part of 
the island. The 54 cases included cases of encephalitis 
from JBE (16), JBE and/or mumps (15), mumps (17) and 
unknown etiology (6). Pure mumps encephalitis persisted 
through March 1948, but all other cases generally peaked 
early in January and subsided by early February 1948. 
Both epidemics peaked simultaneously. The last case of 
JBE was admitted to the hospital on April 6, 1948.

The warmer than normal temperatures and higher 
humidity during this period (December 1947–February 
1948) may have been contributing factors in the spread 
of JBE, a mosquito-borne (Culex annulirostris was con-
sidered the possible vector) viral infection. Unknown 
in Guam or anywhere this far south in the tropics until 
this outbreak, JBE was probably introduced from an 
endemic/epidemic zone. Its course on Guam was no doubt 
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complicated by the simultaneous activity of the mumps 
virus. However, JBE subsequently disappeared from the 
island. Later in 1948, Guam was attacked by a large epi-
demic of measles, during which several deaths occurred 
from postmeasles encephalitis.

Further reading: Hammon et al., “Epidemiologic 
Studies of Concurrent ‘Virgin’ Epidemics of Japanese B 
Encephalitis”; Horsfall and Tamm, eds., Viral and Rickett-
sial Infections of Man.

Guam Mumps Epidemic of 1947–48 Outbreak of 
mumps (infectious parotitis) on the island of Guam, an 
unincorporated territory of the United States.

Guam, southernmost and largest island of the Mari-
anas archipelago in the western Pacific Ocean, was an 
important military base occupied by both Americans and 
Japanese during World War II. Mumps had apparently 
not been reported from the northern part of the island 
for almost six to eight years and from the southern area 
since 1930. During 1947, several stray cases of mumps 
occurred among natives, perhaps as a result of impor-
tations by the families of postwar American military 
personnel. In November 1947, however, the incidence 
increased dramatically, and within one month it was obvi-
ous that an epidemic was in progress.

Statistics compiled during the epidemic reveal, even in 
their incomplete state, an outbreak of great intensity. By 
the time it subsided in April 1948, a total of 1,647 people 
had been infected in a total resident population of 24,717 
(this does not include the military, its dependents and 
contractors). The average attack rate was 66.6 per 1,000 
people. Reports from one village indicated an attack rate 
there of 192.5 per 1,000 people. The American military 
had 82 cases of mumps in its midst, an attack rate of 2.5 
per 1,000. Figures are not available for any other group. 
Only half of the mumps cases that occurred in Guam dur-
ing this period were actually reported. Many people suf-
fered from both mumps and Japanese B encephalitis, and 
it is not clear whether their numbers were included in the 
official statistics.

Mumps, an acute communicable disease mainly of 
childhood and young adulthood, is caused by a virus of 
the Paramyxovirus family. Historically, the virus has been 
known to cause outbreaks among large gatherings of peo-
ple (military barracks, schools, and other institutions).

Further reading: Evans, ed., Viral Infections of 
Humans; Hammon et al., “Epidemiologic Studies of Con-
current ‘Virgin’ Epidemics of Japanese B Encephalitis and 
of Mumps on Guana.”

Guatemalan Dysentery Epidemic of 1969–70   
Severe epidemic of bacillary dysentery (shigellosis) that 

killed approximately 12,000 people in Guatemala in 
Central America. The name shigellosis derives from the 
Japanese bacteriologist Kiyoshi Shiga, who discovered in 
1898 the disease’s infectious agent, the bacteria Shigella 
dysenteriae (or Shigella shigae), which is found chiefly in 
tropical and subtropical areas.

After an absence of about 50 years, epidemic bacillary 
dysentery unexpectedly reappeared in Guatemalan towns 
and cities in the fall of 1969. Throughout the dry sea-
son (November–May), thousands of inhabitants became 
infected, with symptoms of high fever, vomiting, abdomi-
nal cramps, diarrhea, and sometimes blood, mucus, or 
pus in the stool. Although the dysentery epidemic peaked 
in April 1970 and the rainy season began a month later, 
the disease continued to be serious because of increased 
contamination of water supplies; infected water, fruit, 
and vegetables, as well as contaminated feces, commonly 
transmit the disease, which primarily affects the colon 
(large intestine). About 130,000 Guatemalan people had 
contracted it by the end of the epidemic in late 1970.

Along with contaminated water as a prime factor in 
the spread of the disease in Guatemala, malnutrition was 
a primary factor in the high mortality rate, which was 
particularly high among the very young and the elderly. 
Many of the stricken children under four years old suf-
fered convulsions; dehydration and poisoning by bacte-
rial toxins were so extreme that profound shock resulted 
in many of the fatalities among the young.

In Guatemala’s estimated population of 4,717,000 (in 
1968), dysentery’s mortality rate in 18 infected commu-
nities increased from 39 deaths per 100,000 people (in 
1968) to 170 deaths per 100,000 (early in the epidemic in 
1969). At the close of the epidemic, the mortality rate for 
the entire country was estimated to be 250 per 100,000; 
this number varied from 334 per 100,000 in the lowlands 
to 190 per 100,000 in the highlands. Because the Shigella 
dysenteriae were resistant to multiple drugs and mistakes 
were made in diagnosis and appropriate antimicrobic 
therapy, the case fatality rate was 10 percent to 15 per-
cent among those hospitalized because of acute illness; in 
untreated patients in villages, the case fatality rate was 8.4 
percent.

There were a few isolated dysentery cases among tour-
ists from the United States, but no secondary diffusion 
occurred when they returned home. In late 1969 and 
1970, the disease spread from Guatemala into Mexico to 
the north and into El Salvador to the south, resulting in 
serious outbreaks in both countries during these years. In 
U.S. states bordering Mexico and in Los Angeles’s Mexican-
American sections, there was a sharp increase in dysentery 
cases at this time; however, because of disease control and 
information, U.S. outbreaks were kept localized.

Further reading: Evans and Brachman, eds., Bacterial 
Infections of Humans; Hoeprich, ed., Infectious Diseases.
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Guayaquil Plagues See ECUADORAN PLAGUES OF

1908–88.

Guayaquil Yellow Fever Epidemics of 1740, 
1743, and 1842 Severe outbreaks of yellow fever 
(a viral infection transmitted by the bite of the Aëdes 
aegypti mosquito) that claimed thousands of human 
lives in the Pacific port city of Guayaquil, Ecuador. 
Located in tropical coastal lowlands, the city has a hot-
ter and more humid climate than the rest of Ecuador 
and is an ideal breeding habitat for the mosquito that 
carries the yellow fever virus, which destroys liver cells 
(causing jaundice, or yellowing of the skin, hence the 
name of the disease).

In mid-1740, Spanish trading vessels from Santo 
Domingo (the Dominican Republic) evidently carried 
yellow fever to Guayaquil, another Spanish colony; Santo 
Domingo was fighting an epidemic at the time and would 
later be ravaged by the fever in the 1790s (see HAITIAN

YELLOW FEVER EPIDEMIC OF 1794–98). The highly domes-
ticated Aëdes mosquitoes easily lived, bred, and mul-
tiplied in water casks aboard ships, as well as in small 
pools or ponds of stagnant water in Guayaquil. That sum-
mer (1740) Spanish settlers and troops and native Indians 
were attacked by the disease in large numbers; mortal-
ity was apparently very high during the epidemic, which 
remained localized at Guayaquil, ended in early winter, 
and did not affect the people of Quito, Ecuador’s largest 
city, in the mountains.

Far to the north, in 1741 yellow fever attacked a Brit-
ish expedition of 12,000 troops under Admiral Edward 
Vernon, which was vainly attempting to seize the strongly 
fortified Spanish port city of Cartagena, on Colombia’s 
Caribbean coast, where the disease killed 8,431 of the 
British.

Guayaquil was once again struck by the fever in the 
summer of 1743 (most likely it was imported from Santo 
Domingo, which was fighting a similar epidemic then). 
Since much of the adult population in Guayaquil had 
developed immunity (recovery from a yellow fever attack 
brings lifelong immunity), case incidence and fatalities 
were greatest among new arrivals in the city. Although 

the disease remained endemic, the next grave yellow fever 
epidemic at Guayaquil did not occur until 100 years later, 
in 1842, when the virus reportedly arrived with travelers 
from New Orleans by way of Panama. See also HISPANIOLA

YELLOW FEVER EPIDEMIC OF 1495–96.
Further reading: Cook and Lovell, eds., Secret Judg-

ments of God: Old World Disease in Colonial Spanish Amer-
ica; Scott, A History of Tropical Medicine.

Guinean Smallpox Epidemic of 1967 Outburst of 
smallpox (variola) in the West African republic of Guinea 
from January through April 1967. Most of the 1,529 
persons reported infected were under age 15 and lived 
in small villages in Guinea’s southwest region near the 
northern districts of neighboring Sierra Leone. (Guinea 
and Sierra Leone had the two highest variola attack rates 
in the world at the time.)

Smallpox was most likely introduced into Guinea by 
Islamic invaders after the eighth century; thereafter peri-
odic outbreaks were reported in the region, which became 
the colony of French Guinea in 1893. Between 1926 and 
1966, there were more than 434,000 smallpox infections 
and over 64,000 deaths from the disease, with the most 
suffering during Guinea’s dry season (November–March). 
The 1967 epidemic in Guinea caused 103 deaths, a mor-
tality rate of 12.6 percent.

Despite the beginning of the West and Central African 
Smallpox Eradication and Measles Control Program in 
December 1967, another outburst of smallpox occurred 
in Guinea that continued until late April 1968, when the 
rainy season began. In that four-month epidemic episode, 
330 persons contracted smallpox and 23 of them perished 
from its effects (high fever, prostration, and bleeding into 
the skin). A mass vaccination program had been initiated 
that proved successful; only 16 smallpox cases and no 
deaths were reported from late 1968 to January 1969; no 
cases occurred between 1970 and 1976 in Guinea, whose 
National Smallpox Eradication Program virtually elimi-
nated the disease.

Further reading: Breman et al., “Smallpox in the 
Republic of Guinea, West Africa”; Shurkin, The Invisible 
Fire.
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Haitian Smallpox Epidemics See HISPANIOLA SMALL-
POX EPIDEMICS OF 1507 AND 1518.

Haitian Yellow Fever Epidemic of 1495–96 See 
HISPANIOLA YELLOW FEVER EPIDEMIC OF 1495–96.

Haitian Yellow Fever Epidemic of 1794–98   Out-
break of yellow fever that occurred during the British 
occupation of Haiti (then called Saint-Domingue) dur-
ing the French Revolutionary Wars. An influx of non-
immune persons into infected ports would frequently 
cause epidemics.

In 1793, a ship from West Africa evidently introduced 
yellow fever to the island of Grenada in the West Indies. 
From there, the epidemic disease spread to Jamaica and 
Martinique, where fever-ridden troops carried it north 
to Santo Domingo (Saint-Domingue). French refugees 
brought the disease north to Philadelphia (see PHILA-
DELPHIA YELLOW FEVER EPIDEMIC OF 1793). In June 1794, 
infected soldiers from Martinique arrived at Port-au-
Prince, Haiti, to reinforce the British forces that had cap-
tured this chief seaport from the French. Summertime 
was the sickly season in Port-au-Prince, and by Septem-
ber 1794, about 650 British soldiers had died of yellow 
fever without ever seeing battle against the French. The 
town’s swampy ground, overcrowdedness, and open 

domestic water containers helped perpetuate the disease. 
Also, insurgents in the mountains cut off the freshwater 
supply to Port-au-Prince, forcing the British to drink from 
contaminated containers. By the end of June 1794, two-
fifths of the British soldiers were dead, and by November, 
some 1,000 soldiers were buried at Port-au-Prince—vic-
tims of yellow fever.

The disease continued to devastate the British sta-
tioned in Haiti. Out of about 4,000 additional soldiers 
sent there in 1795, only 1,800 lived to see the next year. 
In 1796 about 13,000 more soldiers arrived, of whom 
some 1,300 perished from the fever in May and June 
alone. It did not take long for new troops to be struck 
down by the disease; men who felt fine in the morning 
could be dead by night; soldiers would drown in their 
own bloody vomit, and some were driven fatally mad. 
Sometimes the gravediggers could not keep pace and 
had to bury as many as five human bodies in a single 
grave.

With no known cure for the disease, medical treat-
ments at the time ranged from the practical use of lem-
onade to combat dehydration, to the bizarre practice 
of dousing unsuspecting patients with buckets of cold 
water. The popular practice of bloodletting was also used 
to fight “yellow jack” or “black vomit fever.”

As the pace of the military campaign increased in 
Haiti and camps were set up in the mountains, the dis-
ease seemed to slow down as overcrowded quarters were 

H



reduced for the British, who evacuated the island of His-
paniola in 1797 because of the increasing cost of troops 
and weapons.

Further reading: Geggus, Slavery, War and Revolution: 
Occupation of St. Domingue.

Haitian Yellow Fever Epidemic of 1802 Epidemic 
of yellow fever that broke out among the French troops 
stationed in Haiti (then called Saint-Domingue), killing 
an estimated 40,000 men between May 1802 and January 
1803. (Haiti was sometimes called San or Santo Domingo, 
the name also given to the Dominican Republic.)

In 1802, Napoleon sent some 25,000 French soldiers 
to the French colony of Saint-Domingue to overthrow 
the rule of the native black patriot François Dominique 
Toussaint Louverture, who had earlier led a success-
ful rebellion and became the virtual ruler of Hispaniola 
(Haiti and the Dominican Republic). The troops under 
the command of Napoleon’s brother-in-law, Charles-
Victor Leclerc, were successful at first, yet they encountered 
unexpected problems from yellow fever.

The fever is often fatal, but if one survives it, he or she 
is immune for life. In mid-May 1802, yellow fever broke 
out in the major ports of Haiti, Le Cap (Cap Haitien) and 
Port-au-Prince; the summer months brought an epidemic 
of unparalleled fierceness. By the first week of June, some 
3,000 French soldiers were dead. Leclerc, in despair, saw 
his army crumbling and no way to control the black reb-
els and sent urgent dispatches to Napoleon, pleading for 
more men.

Haiti’s fever season usually ended around the autumn 
equinox in September, but there was no abatement 
in 1802 as the fever raged on; 4,000 more men died in 
September.

The French naval fleet in Haiti fared no better. Yellow 
fever, often called “yellow jack” by seamen, was the most 
feared of diseases and could sweep through a whole crew, 
leaving an empty ship in a harbor. Some 5,000 French 
sailors succumbed to yellow fever in the summer of 1802. 
Also, approximately 100 to 120 French soldiers died each 
day; Leclerc estimated that 29,000 men had died by mid-
summer of that year. All but two of Leclerc’s corps com-
manders perished, and soon Leclerc himself fell victim to 
the disease. Battling it for 11 days, he died still pleading 
to Napoleon to send more men.

The disease continued into January 1803; the death 
toll mounted. The French eventually received more men 
and weapons and overcame the rebels. However, when 
war broke out between Britain and France in 1803, the 
the Haitian resistance was fierce, and the French finally 
were forced to evacuate Haiti in late 1803. Of the approx-
imately 50,000 men Napoleon sent to Haiti, only a few 
thousand lived to see France again.

Further reading: Harrison, Mosquitoes, Malaria and 
Man; Marks and Beatty, Epidemics; Stoddard, The French 
Revolution in San Domingo.

Hamburg Cholera Epidemic of 1892   Devastating 
epidemic of Asiatic cholera that terrorized the North Sea 
port city of Hamburg, Germany, in the summer of 1892. 
Cholera had erupted at various intervals in Europe since 
1831, but not until the great epidemic at Hamburg did 
people die from cholera in such large numbers, an aver-
age of 140 per day. In just two months, from mid-August 
to mid-September, cholera killed 8,594 people (only 12 
more deaths occurred from September 20 to November 
12, when the epidemic ended). Of 16,956 reported cases, 
8,605 people died, reflecting a case-mortality rate of 

Haitian patriot-liberator and general Toussaint Louverture (1743–
1803) being arrested by the French general Charles-Victor Leclerc 
(1772–1802) during the Haitian Yellow Fever Epidemic of 1802. 
Toussaint was sent as a prisoner to France, and Leclerc contracted 
yellow fever and died. (Bettmann/CORBIS)
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about 50 percent, an extraordinarily high percentage for 
most diseases. Hamburg’s population was approximately 
66,000; over 13 percent died.

Hamburg’s officials delayed announcing the presence 
of cholera even though they had ample evidence, which 
meant that simple precautionary instructions, such as 
boiling water and avoiding unwashed fruit, were pub-
licized too late. Tragically, German bacteriologist Rob-
ert Koch’s discovery in 1883 of the cause of cholera—a 
waterborne bacillus—did not help the citizens of Ham-
burg in 1892. Although thoroughly aware of Koch’s 
studies—Koch himself was ordered to Hamburg by the 
Prussian minister of health to confirm the outbreak—
only afterward did authorities acknowledge that the areas 
of the city through which cholera had raged corresponded 
to areas supplied with unfiltered water from the Elbe 
River. Mortality was highest near the harbor and along 
the river and canals. The fact that the suburb of Altona, 
which had installed a new water purification system a 
few years before, reported far fewer cases of cholera than 
Hamburg, provided more evidence to those who resisted 
Koch’s assertion that cholera bacilli were carried in water 
(they denied they had unsanitary water). On Koch’s 
advice, truckloads of freshwater were distributed to work-
ing-class neighborhoods, boiling stations were set up, and 
disinfection squads sent around to infected houses. Koch 
also recommended closing schools and banning public 
meetings and insisted on a massive publicity campaign to 
help Hamburg’s citizens understand and implement pre-
ventive measures.

Hamburg was the only city in western Europe to suf-
fer so dramatically from cholera in 1892.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Evans, Death in Hamburg.

Havana Yellow Fever Epidemic of 1761–62   Out-
break of yellow fever that decimated the British forces 
besieging Havana, Cuba, during the Seven Years’ War 
(1756–63).

A viral disease transmitted to humans by the bite of 
the Aëdes aegypti mosquito, yellow fever was endemic 
in Cuba for a time after outbreaks there in 1620 (the 
first known), 1649 (a major one), and 1655. Afterward, 
the disease caused only mild concern to the Spanish 
and natives on the island, until 1761 when it virulently 
entered Havana (Spain’s chief naval port in the New 
World) apparently via Veracruz, Mexico. Thousands of 
inhabitants were infected and perished from yellow fever, 
which causes high fever, vomiting, bleeding, and jaun-
dice. Those who recovered from the infection gained last-
ing immunity and were not affected in 1762 when yellow 
fever struck the alien British forces (led by the second 
earl of Albemarle and aided by colonial Americans) who 

were then attacking Havana. After bloody fighting, the 
British occupied the port city for about 11 months before 
restoring it to Spain in exchange for land in Florida. Out 
of 15,000 British men, about 3,000 sailors and 5,000 sol-
diers died from yellow fever in and around Havana, from 
where British ships carried the disease to Philadelphia.

That same year (1762), the inhabitants of the small 
coastal town of Cayenne in French Guiana also suffered 
from yellow fever (for the first time, reportedly); there 
were thousands of infections among the nonimmune 
native population, which also endured outbreaks of the 
fever in 1763 and 1764 and later in 1791. Yellow fever 
was a barrier to colonization of French Guiana, while 
Havana prospered and grew in spite of the disease. In fact, 
Cuba became an endemic-epidemic focus of yellow fever 
until 1900, when William C. Gorgas, American pioneer 
in public health measures, succeeded in checking the dis-
ease in Cuba through mosquito control. See also HAVANA

YELLOW FEVER EPIDEMIC OF 1899–1900.
Further reading: Cloudsley-Thompson, Insects and 

History; Scott, A History of Tropical Medicine.

Havana Yellow Fever Epidemic of 1899–1900
Debilitating epidemic of yellow fever in Havana, Cuba, 
breaking out after U.S. troops occupied this port city fol-
lowing the Cuban War of Independence (1895–98) and 
the Spanish-American War (1898).

U.S. Army doctor William C. Gorgas, appointed chief 
sanitary officer of American-occupied Havana, set about 
cleaning up the city; he and other experts believed that 
dirt and decay helped cause yellow fever, endemic to 
Cuba for many years. By the summer of 1900, Havana 
was cleaned up, but the yellow fever epidemic had grown 
worse, with a reported 1,400 cases at the time. An army 
board, headed by Dr. Walter Reed, was sent to Havana to 
study the disease; Reed and Gorgas had followed the work 
of Dr. Carlos J. Finley, a Cuban physician who earlier 
hypothesized (1881) that yellow fever was transmitted 
by the Stegomyia fasciata (later Aëdes aegypti) mosquito, 
but had been unable to prove it. Reed and his associates 
(Dr. James Carroll, Dr. Jesse W. Lazear, and Dr. Aristides 
Agramonte) set out to prove Finlay’s theory. They thought 
there was a period of incubation while the deadly para-
site developed; dramatically Carroll and Lazear allowed 
infected mosquitoes to bite them. Both doctors contracted 
the disease, but only Carroll survived, with his health 
seriously impaired. Lazear died five days later in a wild 
delirium that required two men to hold him down. (Their 
martyrdom was dramatized in a play, Yellowjack [1928], 
by American playwright Sidney Coe Howard.)

In October 1900, the commission reported to the 
American Public Health Association that “the mosquito 
acts as the intermediate host for the parasite of yellow 
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fever.” Later, Reed and Carroll showed that the disease 
was due to a filterable virus, by injecting nonimmune 
persons with filtered serum from yellow fever patients. 
This was the first time a specific human disease was 
shown to be caused by a filterable virus. Reed and his 
associates also proved that the fever (though definitely 
transmissible) was not contagious (that is, transferred by 
contact); they demonstrated this fact by having four vol-
unteers sleep in a one-room shack for 20 nights, wearing 
the soiled pajamas of fever patients and using beds soiled 
with patients’ vomit; no one contracted the disease.

Under the direction of Gorgas, sanitary squads 
destroyed the breeding grounds of mosquitoes in Havana, 
draining, oiling, and screening-over all water ditches in 
the city. As a result, there were only 37 known cases of 
yellow fever in 1901, and by the summer of 1902, there 

were no cases. Gorgas would later go to Panama to fight 
yellow fever successfully, which allowed the Panama 
Canal to be built. See PANAMANIAN YELLOW FEVER EPIDEM-
ICS OF 1880–1904.

Further reading: Gorgas and Hendrick, William Craw-
ford Gorgas: His Life and Work; McCullough, The Path 
Between the Seas; Williams, The Plague Killers.

Hawaiian Dengue Fever Outbreak of 2001
Hawaii’s first outbreak of dengue fever since 1943, which 
threatened its tourist-based economy and tested the read-
iness of its public-health system. Most (73.9 percent) of 
the 124 confirmed cases reported between May 2001 and 
February 2002 occurred in the Hana/lower Nahiku area 
in eastern Maui, from where they spread to the island’s 
more populated areas and then to Oahu and Kauai. The 
eight-month-long outbreak peaked in September 2001 
and was characterized by an unusually high number (43) 
of imported cases (the annual average is five such cases), 
leading epidemiologists to theorize that the virus may 
have been transported from American Samoa or from 
Tahiti, where Hana schoolchildren had gone on a trip 
during April–May 2001. The Aëdes albopictus (also called 
Asian tiger mosquito or “forest day mosquito”)—consid-
erably less aggressive than the Aëdes aegypti—was impli-
cated as the vector.

On September 12, 2001, a physician at the Hana 
medical clinic reported a case of a suspicious illness to 
the Hawaiian health department. Soon other similar 
cases were also noted. On September 24, a small team 
of experts from the State Department of Health and the 
Pacific Disaster Center arrived in Nahiku. The state 
ordered all licensed doctors to test any patient with a 
dengue-like illness for dengue regardless of travel his-
tory. They took blood samples that were then flown to 
the dengue branch of the Centers for Disease Control and 
Prevention (CDC) in Puerto Rico for analysis. While still 
awaiting official confirmation of the diagnosis, the team 
called a town meeting to alert residents to the possibility 
of it being dengue fever. Initially, residents were wary of 
the government’s monitoring efforts.

When the diagnosis was confirmed, the CDC sent 
teams of experts to the area. Using global positioning 
(GPS) and geographical information (GIS) systems, the 
authorities were able to determine exactly where the cases 
were clustered. Almost immediately, the Hawaii state and 
county vector control departments launched an intensive 
eradication campaign (involving the spraying of military-
strength insecticide and mosquito repellents around the 
affected and suspected areas), which rapidly reduced the 
rate of dengue transmission. Simultaneously, a massive 
publicity effort urged residents to get rid of all standing 
water around their homes. The frequency of curbside 

Major Walter Reed (1851–1902), U.S. Army surgeon, headed an 
important commission to study yellow fever in Cuba in 1900; others 
in the commission were army surgeon Aristides Agramonte, army 
physician James Carroll, and bacteriologist Jesse W. Lazear. They 
identified the black mosquito with silvery markings that carried 
and transmitted yellow fever to humans. Reed died after an operation 
for appendicitis in Washington, D.C., where Walter Reed Hospital 
was named in his honor. (Bettmann/CORBIS)
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trash pickup was increased. The DEN-1 strain identified 
in this outbreak generally causes a relatively milder ver-
sion of the disease, characterized by high fever, rash, and 
severe body pain for up to two to four weeks after infec-
tion. There were no cases of dengue hemorrhagic fever or 
death.

Further reading: Centers for Disease Control and Pre-
vention, “Dengue Fever.” Available online. URL: http://
www.cdc.gov/ncidod/dvbid/dengue. Accessed April 3, 
2007; Effler, Paul V., et al., “Dengue Fever, Hawaii, 2001–
2002,” Emerging Infectious Diseases 11, no. 5 (May 2005). 
Available online. URL: http://www.cdc.gov/ncidod/EID/
vol11no05/04-1063.htm. Accessed April 3, 2007.

Hawaiian Plague of 1899–1900   Epidemic of plague 
that killed 61 of 71 people infected, beginning with 
Hawaiian Asians, between November 1899 and March 
1900, as part of the third plague pandemic reaching 
toward the New World (see PLAGUE PANDEMIC, THIRD).

In November 1899, two ships from Hong Kong carried 
bubonic plague victims into Honolulu. One of the ships, 
the SS Nippon Maru, arrived with two human corpses and 
rats infected with plague. Hawaii first discovered it had 
plague when a Dr. George Herbert treated the first fatally 
ill patient in December; shortly thereafter, four Chinese 
(three clinically diagnosed) died of the disease. Because 
the plague first took root among Hawaiian orientals, 
Honolulu’s Chinatown was quarantined and searched for 
more plague victims. Despite the lifting of the quarantine 
and pronouncements that the plague was gone, the dis-
ease persisted, killing 36 of 44 patients within the next 
month (January 1900).

The bacillus Yersinia pestis (Pasteurella pestis) causes 
bubonic plague. This bacterium becomes a threat to 
human beings only when it becomes epizootic among 
nearby rats or rodents. Among 200 kinds of flea (not the 
human flea), the rat flea Xenopsylla cheopis is plague’s 
most common carrier. People with plague experience 
stupor, high fever and chills, headaches, and most impor-
tant, very large, lymphatic swellings under the arms, in 
the neck, or in the groin. Untreated, the disease can kill 
60 percent to 90 percent of its victims within five days. 
Modern antidotes for the disease include tetracyclines, 
streptomycin, and chloraphenicals.

The epidemic continued to rage in Hawaii in 1900, 
despite a major fire in Honolulu that destroyed the homes 
and possessions of many Chinese; the fire began when the 
fire department’s burning of a plague-contaminated house 
went out of control in Chinatown. More than 5,000 peo-
ple were left homeless and without possessions. Rats were 
thought to be plague carriers, which was evidenced in 
folklore among oriental Hawaiians, and burning houses 
was thought to kill them. As new cases appeared regularly 

in Oahu and later in the other Hawaiian islands, Asians 
were the first victims. Ships brought the plague infection 
again and again to the islands. See also SAN FRANCISCO

PLAGUE OF 1900–04; SAN FRANCISCO PLAGUE OF 1907–09.
Further reading: Ackerknecht, History and Geography 

of the Most Important Diseases; Gregg, Plague: An Ancient 
Disease in the Twentieth Century.

Hawaiian Smallpox Epidemic of 1853 Devastating 
outbreak of smallpox that ripped through the Hawaiian 
Islands and forced the authorities to consider the need for 
more hospitals and a sound public health policy.

The disease was introduced into Hawaii by an Ameri-
can merchant ship, the Charles Mallory, which had set 
sail from San Francisco and arrived at Honolulu harbor 
on February 10, 1853, displaying a yellow flag indicat-
ing a serious infection on board. The ship was therefore 
berthed in isolation on a reef at Kalihi. One of the passen-
gers had smallpox. Other disembarking passengers were 
vaccinated and quarantined at Waikiki. Richard Arm-
strong, Hawaii’s minister of public instruction, launched 
a hastily arranged vaccination campaign, and Gerrit Judd, 
former medical missionary, was ordered to select sites 
for quarantine stations and a pest hospital. When the 
period of quarantine ended late in March, no new cases 
had been reported, the smallpox patient was recover-
ing, and the ship had left. However, other trading ships 
arrived regularly from California where smallpox was 
then rampant.

In May 1853, the disease reappeared. Two native 
women were stricken; their homes and the adjacent prop-
erties were cordoned off to allow infected clothing and 
their grass huts to be burnt. A three-man Royal Commis-
sion on Health, responsible for vaccination, hospitals, and 
warning and inspection of arriving ships, was established.

Smallpox spread rapidly while doctors were still pre-
paring a vaccine. Cases were reported from most of 
Honolulu’s districts and June 15, 1853, was declared a 
national day of mourning, prayer, and fasting. The vari-
ous missions—Catholic, Protestant, and Mormon—tried 
to alleviate the suffering by offering food, medical care, 
compassion, and religious rites. Nevertheless, 114 cases 
and 41 deaths were reported by June 18 and double 
that number a week later. The epidemic was at its worst 
in July–August with the island of Oahu alone record-
ing more than 4,000 cases and 1,500 deaths, mainly in 
the Honolulu area. The outbreak subsided in the city 
of Honolulu during October but continued in the rural 
areas. Despite heroic efforts, smallpox engulfed the 
islands of Kauai, Maui, and Hawaii, killing at least 450 
people there. The islands of Niihau, Molokai, and Lanai 
remained protected because of their remoteness, stricter 
quarantine, and better vaccine quality.
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It was so explosive overall that during an eight-month 
period about 8 percent of Hawaii’s population died of the 
disease. When the epidemic ended late in January 1854, 
the official figure was 6,405 cases and 2,485 deaths. 
According to eyewitness accounts, this is an underestima-
tion. Another source cites 9,082 cases and 5,748 deaths, 
apparently a more realistic figure.

Normal life in Honolulu was severely disrupted; 
hundreds of people left the city for the rural areas and 
even the outer islands, despite the ban on doing so. The 
infected among them thus spread smallpox as they fled. 
The affected homes were marked by yellow flags. The 
natives, who had openly despised Western medical treat-
ment, were most susceptible to the disease; very few of 
the white settlers were infected. Even at the height of the 
epidemic, many natives refused vaccination. In Hono-
lulu, vaccination acceptance was greater, but the vaccine 
was not of uniform quality and did not always protect. 
Many families nursed their patients at home and buried 
the dead under the dirt floors of their huts; elsewhere, 
patients were abandoned and left to die alone. The streets 
were littered with corpses. At the Kakaako pest hospital, 
40 to 50 people died every day during the peak of the 
epidemic.

Some people felt the government was apathetic and 
did not do enough; they wanted to burn all the infected 
homes, improve the vaccine quality, and designate vol-
unteer leaders to oversee preventive measures in every 
district. Judd and Armstrong were attacked for their lack 
of leadership and for allowing the disease to spread. Judd 
was subsequently forced to resign his post in the king’s 
ministry.

The intensity of this epidemic led the Hawaiian legis-
lature to make vaccination mandatory for both residents 
and visitors alike in 1854. The vaccination campaign was 
apparently quite effective on the island of Maui, mainly 
because of the leadership provided by Reverend Dr. 
Dwight Baldwin, a medical missionary from Lahaina.

Further reading: Daws, Shoal of Time: A History of the 
Hawaiian Islands; Kuykendall and Day, Hawaii: A History.

Henry IV’s Army Epidemics of 1081–83 Various 
epidemic diseases—probably malaria, typhoid, and dys-
entery—that combined with the summer heat to force the 
German Army away from Rome. Four times, beginning 
in 1081, the Holy Roman Emperor Henry IV marched on 
the city during his bitter but inconclusive power struggle 
with Pope Gregory VII.

Pope and emperor had been battling for years before 
Henry first besieged Rome. Gregory’s reform plan, which 
included subordinating all secular power to that of the 
Roman Catholic Church, threatened Henry’s attempts to 
control Germany. Defying Gregory’s orders, the emperor 

insisted on retaining the right to invest German bish-
ops—to appoint them and give them their official insig-
nia. The bishops supported Henry since they feared 
excessive papal control, while the pope found allies 
among many German nobles who wanted independence 
from monarchical authority. The conflict came to a head 
in 1080, when Gregory backed the new emperor chosen 
by the nobles and excommunicated Henry for the second 
time. Henry then put forth the antipope Clement III and 
led his army to Rome, hoping to force Gregory to back 
down.

The repeated sieges of Rome did not succeed, as Greg-
ory refused to give in to Henry’s demands or to budge 
from the heavily fortified Castel Sant’ Angelo. In early 
July 1081, Henry moved his army to Tuscany; he ordered 
a similar retreat to the countryside after Easter of 1082, 
following another ineffective attack. In both cases, heat 
and disease drove the imperial army back.

A six-month siege the next year was more successful, 
since Henry captured a section of Rome on the north-
ern bank of the Tiber River and even occupied St. Peter’s 
itself. Once again, though, the emperor withdrew in June, 
leaving a garrison on the riverbank. When he returned 
late in 1083, after negotiations with Gregory had failed, 
he discovered that disease had wiped out the entire 
garrison.

Although scanty details do not allow us to pinpoint 
the nature of the epidemics, we can assume that typhoid 
and dysentery—the usual scourges of armies—were rife. 
The timing of Henry’s retreats, coming before the long, 
hot Roman summers set in, suggests that malaria also 
menaced his troops, as it did other German armies in 
Italy (see FREDERICK BARBAROSSA’S ARMY EPIDEMIC).

Further reading: Gregorovius, History of the City 
of Rome in the Middle Ages; Maehl, Germany in Western 
Civilization; Prescott, Lords of Italy; Prinzing, Epidemics 
Resulting from Wars.

Hispaniola Smallpox Epidemic of 1507 First 
recorded epidemic of smallpox to strike Latin America, 
with the disease brought from Europe by Spanish explor-
ers to the West Indian island of Hispaniola (Haiti and the 
Dominican Republic). Black slaves from West Africa may 
also have carried smallpox to the island, where it subse-
quently spread to Cuba and elsewhere in the region in the 
1500s (see HISPANIOLA SMALLPOX EPIDEMIC OF 1518).

Smallpox was particularly devastating in the New 
World because the natives there had lived in isolation 
from the disease and lacked immunity. When smallpox 
invaded the natives on Hispaniola, it killed all but the 
most resilient. This first epidemic in 1507 was so disas-
trous that whole tribes were reportedly extinguished. 
At the time, both the Spanish and the Indians were at a 
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loss to explain the high death toll of the natives. Many 
believed it was God’s punishment.

The epidemic of 1507 eventually died out, but it 
served as an example of the devastation from disease that 
was to spread throughout Latin America. Smallpox would 
strike again and again in epidemic form until it was 
finally eradicated in 1971. Some believed that the small-
pox virus brought the worst killing to strike the New 
World, particularly in Hispaniola.

Further reading: Cartwright, Disease and History;
Hopkins, Princes and Peasants: Smallpox in History.

Hispaniola Smallpox Epidemic of 1518 Epidemic 
of smallpox that originated among African slaves in the 
silver mines of Hispaniola (Haiti and the Dominican 
Republic). The disease spread to Cuba and then to Puerto 
Rico, where it killed over half the native population in 
1519.

In 1510, the Spanish king (Ferdinand V) had officially 
sanctioned use of slaves in the silver mines. By 1517, as 
many as 4,000 black slaves were being imported annu-
ally from West Africa. When smallpox struck, it spread 
rapidly due to the close living quarters of the slaves and 
natives. By May 1519, up to one third of the Indians of 
Hispaniola had died from smallpox. The population of 
this West Indian island, estimated to be about 300,000 
persons in 1492, had reportedly fallen to less than 1,000 
by 1541.

The contagious smallpox disease was called the “great 
leprosy” by the Indians, who were virtually defenseless 
against it. Those who did not perish from the smallpox 
virus soon succumbed to starvation because there was 
no one left to harvest the crops. So many died that it was 
impossible to bury them all, and huts were pulled down 
over the dead in an attempt to stifle the stench of the 
disease.

From Hispaniola, the disease soon spread to the 
densely populated mainland of Central America. It spread 
to Cuba in 1518 and soon after to Mexico (see MEXICAN

SMALLPOX EPIDEMIC OF 1520–21); evidently a black African 
slave carried the smallpox virus to Mexico. Also called 
“the Great Fire” by Mexican Indians, smallpox helped 
assure Spanish conquistador Hernán Cortés’s victory over 
the Aztec Empire.

Further reading: Cowley, “The Great Disease Migra-
tion”; Hopkins, Princes and Peasants: Smallpox in History.

Hispaniola Yellow Fever Epidemic of 1495–96   
First recorded outbreak of yellow fever in the New World, 
claiming many native and Spanish lives on the island of 
Hispaniola (Haiti and the Dominican Republic). The 
viral infection, believed by some to have originated in 

Africa, was evidently brought to the Caribbean by Span-
ish explorer Christopher Columbus and his men dur-
ing their voyages from Spain. This theory is disputed by 
some epidemiologists and others who believe the disease 
was endemic in parts of Latin America before Columbus 
arrived in the late 15th century.

The fever’s virus is transmitted by the bite of the Aëdes 
aegypti mosquito; a human victim suffers from high fever, 
acute headache, back and leg pain, and sometimes vom-
iting of black bile. The virus establishes itself in non-
immune persons and is frequently epidemic. In the past, 
sailing ships (like Spanish galleons) were ideal breed-

Yellow fever, a viral disease mainly carried by the Aëdes aegypti 
mosquito, was studied by Dr. Max Theiler (1899–1972), above, 
and his associates at the Rockefeller Institute for Medical Research, 
where he discovered (1936) a vaccine for immunization against 
this infectious disease found mostly in central Africa, northern 
South America, and Central America. Awarded the 1951 Nobel 
Prize in physiology or medicine for his yellow fever research, Thei-
ler made important investigations into viral diseases, including 
encephalomyelitis (inflammatory disease affecting the spine and 
brain of humans, horses, and other animals). (Photographs of 
Yale-affiliated individuals maintained by the Office of Public 
Affairs, Yale University [RU 686], Manuscripts and Archives, 
Yale University Library)
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ing places for the Aëdes mosquito and carried and easily 
spread the disease (called “yellow jack” by English sail-
ors), and it was known to wipe out whole crews.

On Hispaniola in 1495, Columbus and his men 
sought to “pacify” the natives (actually to take prison-
ers for slaves) and waged war against them. The Spanish 
subdued the Indians of Caonabo during a battle (called 
Vega Real) in the northern part of the island, but suffered 
severely afterward, along with numerous Indians, from 
an epidemic of yellow fever. The fever extended into the 
next year, encouraging Columbus to shift his headquar-
ters from the northern coast of Hispaniola (and the now 
ruined settlement of Isabella) to a healthier location.

In 1502, Nicolás de Ovando arrived at the settle-
ment of Santo Domingo (founded in 1496, on the 
southern coast of eastern Hispaniola) with about 2,500 
colonists, most of whom soon perished from the yellow 
fever (which acquired its name from the yellowish tint 
extending over the victim’s body). Ovando, appointed 
governor of Spanish possessions in America, carried on 
the extermination of natives, replacing them with West 
African blacks brought in as slaves. In 1508, a five-ship 
Spanish expedition led by Diego de Nicueza sailed from 
Santo Domingo. During the voyage, about 600 of the 
700 men on board reportedly died from yellow fever, 
which continued to attack Hispaniola in periodic waves 
well into the 19th century. Not until 1936 was a vaccine 
developed to combat yellow fever; it was discovered by 
South African–born U.S. physician and bacteriologist 
Max Theiler.

Further reading: Bassett, “Yellow Fever”; Clouds-
ley-Thompson, Insects and History; McNeill, Plagues and 
Peoples.

HIV/AIDS Pandemic   Epidemic caused by human 
immunodeficiency virus (HIV), which (in almost all 
cases) eventually destroys the immune system, lead-
ing to the deadly infections that characterize acquired 
immunodeficiency syndrome (AIDS). In the late 1970s, 
doctors first saw people with unexplained severe immu-
nosuppression, but a distinct syndrome was not identi-
fied until June 1981. Initially showing up in Africa, the 
Western Hemisphere, Australia, and New Zealand, the 
epidemic reached nearly every region of the globe by 
the mid-1990s; at the end of the decade and into the 
21st century, rates of HIV infection exploded in eastern 
Europe and central and Southeast Asia. Because of delays, 
omissions, and inconsistencies in the recording of cases 
(not to mention the frequency with which symptoms are 
misdiagnosed), tracking the epidemic is difficult. Only in 
early 2006, for instance—after several years of improved 
surveillance methods in sub-Saharan Africa, the hardest-
hit part of the world—did the Joint United Nations Pro-

gramme on HIV/AIDS (UNAIDS) report that the rate of 
new infections worldwide may have peaked in the late 
1990s and then leveled off. Nonetheless, HIV/AIDS will 
exact a heavy toll for at least a generation or more: At 
the end of 2005, an estimated 25 million people had died 
from AIDS throughout the world (2.8 million of them in 
2005), while another 38.6 million were living with the 
virus, including 4.1 million—or more than 11,000 every 
day—who became infected in 2005.

As these recent infections imply, people and govern-
ments do not always adopt preventive measures. Yet such 
steps are crucial because no cure exists, even after years 
of intensive research, and because—even though power-
ful medications have prolonged the lives and well-being 
of thousands of HIV-positive people—it seems likely that 
most of those infected will at some point progress to fatal 
immunosuppression. It will thus be years, if not decades, 
before the world sees the end of the pandemic—and of 
the devastation it has wreaked on societies as well as on 
individuals. Poverty, inequality, and discrimination hasten 
the spread of the virus and, in turn, are exacerbated by 
the disease; the pandemic has struck hardest in the devel-
oping world, where 95 percent of new infections occur. In 
its first 25 years, therefore, the pandemic has revealed the 
political, social, and economic fault lines within coun-
tries—and across the world.

In the late 1970s and early 1980s, adults in Africa 
and in industrialized nations began succumbing to 
severe wasting and illnesses such as pneumonia and 
Kaposi’s sarcoma (a form of cancer) that were other-
wise rare or not lethal. By 1984, French and U.S. scien-
tists (led by Dr. Luc Montagnier and Dr. Robert Gallo, 
respectively) had discovered the cause of the disor-
ders—a virus given the name HIV. Over the years, how-
ever, some people argued that malnutrition, illicit drug 
use, and other noninfectious stresses on the immune 
system lead to AIDS; still other people, while granting 
that a virus causes AIDS, claimed that HIV is a deliber-
ate creation of germ warfare or an accidental by-product 
of polio vaccines. But by the late 1990s, scientific con-
sensus held that HIV is closely related to nonfatal simian 
viruses; in leaping from other primates to humans (per-
haps during the hunting and eating of the animals in the 
central African rain forests and—according to genetic 
studies of viral strains—probably as far back as the 
1930s), the virus turned deadly. Epidemiologists believe 
that HIV infection may have been isolated and sporadic 
for several decades (the first known case, in Congo in 
1959, was not identified until testing was done years 
later on preserved blood samples from the anonymous 
patient). Then, it seems likely, travel and urbanization 
spread HIV throughout Africa, while increased sexual 
activity and illegal drug use helped the disease take pan-
demic form.
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HIV is lethal because it attacks the cells that coordi-
nate virtually all phases of the immune response. Shortly 
after exposure to the virus, a person may come down 
with a brief febrile illness resembling influenza or mono-
nucleosis. After recovering, the person may not manifest 
any other signs of the infection, sometimes for as long as 
10 or 15 years. During this asymptomatic period, how-
ever, the virus is active and capable of being transmitted 
to others. Invading the immune cells called CD4 lympho-
cytes (also known as helper T cells), HIV forces them to 
become viral factories, sending out more HIV to infect 
other cells in the blood as well as a number of body tis-
sues. At least in the early stages, the immune system is 
up to the challenge of HIV, daily creating immune cells 
to replace those destroyed by the virus. But HIV almost 
always wins out. Even in the absence of symptoms, it 
is constantly making copies of itself, in a process prone 
to errors; with such a high mutation rate, HIV changes 
to become capable of withstanding any weapon in the 
immune system’s arsenal, including medications. At some 
point, HIV’s nonstop assault may result in various non-
lethal symptoms, such as fever, fatigue, diarrhea, night 
sweats, swollen lymph nodes, recurrent fungal infec-
tions, and forgetfulness. Eventually the person becomes 
sick enough to progress to AIDS. At this point, as levels 
of CD4 cells decline, the person falls prey to opportu-
nistic infections, those caused by microorganisms that a 
healthy immune system can usually keep in check. One 
or several such disorders prove fatal. (About 1 percent of 
HIV-infected people have not yet reached this stage, even 
after 10 or 15 years or more without treatment; it is not 
certain, however, that the amount of HIV in their bodies 
will remain low indefinitely.)

In addition to determining the virus’s structure and 
activity, scientists have developed drugs that block the 
enzymes necessary for HIV to reproduce. The first anti-
retroviral drug, zidovudine, or AZT, which inhibits 
reverse transcriptase (the enzyme that makes copies of 
the virus’s genetic material), was approved by the U.S. 
Food and Drug Administration (FDA) in 1987; the first 
protease inhibitor—to stop new viral particles from split-
ting off from the host CD4 cell—came on the market 
in 1995. A year later, researchers announced the success 
of the triple cocktail, a combination of drugs designed 
to defeat numerous mutations of the virus. Because of 
such antiretroviral therapy, often administered before 
an HIV-infected person progresses to AIDS, industrial-
ized countries in the late 1990s saw declines in numbers 
of new cases of AIDS and of deaths from AIDS; in Can-
ada, for example, AIDS deaths dropped by 20 percent 
from 1995 to 1996. Some South American countries expe-
rienced similar results: In Argentina, the number of AIDS 
deaths decreased by over 40 percent in just two years, 
and Brazil cut AIDS mortality in half from 1996 (the 

year before it began subsidizing the cost of the drugs) 
to 2002.

Those gains were initially limited to certain countries, 
as the first antiretroviral treatments cost tens of thou-
sands of dollars per person per year and in some cases 
consisted of dozens of pills a day. Some public-health 
experts believed that such complicated regimens could 
not be used in developing nations, which lacked clin-
ics and laboratories, trained providers, reliable supplies 
of health-care products, and—most important—money. 
AIDS activists throughout the world persisted in lobbying 
Western drug manufacturers to provide low-cost or free 
drugs to poor people, while several countries (such as 
Brazil, India, and Thailand) began producing inexpensive 
generic versions. Soon easier regimens were available, 
and after 2000, the average price of antiretroviral therapy 
dropped significantly, with international agencies and 
donors often absorbing the costs. In 2003, UNAIDS and 
the World Health Organization (WHO) launched the “3-
by-5” initiative, intended to start 3 million people in the 
developing world on antiretrovirals by the end of 2005. 
Although that goal was not met, the two-year campaign 
increased the number of HIV-positive people on treatment 
to 1.3 million—a more than threefold rise.

Even had the agencies made their target, HIV/AIDS 
would still be winning the battle. In the decade after 
the introduction of the triple cocktail, 15 million more 
people worldwide became infected with HIV—far more 
than the number with access to antiretrovirals. Especially 
after long-term use, the drugs have side effects—includ-
ing osteoporosis, elevated cholesterol levels, and liver 
and kidney problems—that at best require sophisticated 
medical oversight and at worst may force some patients 
to forgo treatment. In addition, the drugs do not cure 
AIDS; although they initially bring the amount of HIV 
in the blood (the viral load) down to undetectable lev-
els, they do not completely rid the body of the virus. As 
long as HIV survives, it replicates and mutates, eventu-
ally becoming resistant to drugs that had earlier kept it 
in check; in response, researchers have patented so-called 
second-line drugs. Not only are these quite expensive 
(more so than the generic first-line drugs often used in 
developing countries), but they, too, will likely lose their 
effectiveness at some point. By early 2006, an estimated 
40,000 HIV-positive people in the United States (where 
antiretroviral therapy became available in the mid-1990s) 
were no longer helped significantly by any of the more 
than 25 FDA-approved drugs.

For all these reasons, a vaccine might be a better 
strategy for fighting HIV/AIDS. In the mid-1980s, experts 
predicted that a vaccine to ward off HIV was only a few 
years away; however, in part because of the ethical diffi-
culties of conducting trials on noninfected people, most 
researchers have abandoned the quest for such preven-
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tive vaccines. Instead, they are experimenting with ther-
apeutic approaches, which attempt to boost the immune 
systems of HIV-positive people and to hinder their abil-
ity to transmit the virus to others. In 2006, nearly 30 
possible vaccines were being tested on humans, often 
in developing countries, where the subtypes of the virus 
differ from those in other parts of the world. (Two vac-
cine candidates had already failed in large-scale clinical 
trials.)

Despite its lethality and variability, HIV is not highly 
contagious. Especially in the early to mid-1980s in the 
Western Hemisphere, many people wrongly believed 
that casual contact could spread HIV. Scientists, however, 
soon realized that the virus could be spread only through 
the exchange of certain bodily fluids—semen, vaginal 
secretions, blood, and breast milk. (HIV has also been 
found in saliva and tears, but at levels much too low 
to cause infection.) Tracing the spread of HIV in differ-
ent parts of the world, and at different times over the 
past quarter-century, reveals the wide variations in the 
pandemic.

Like syphilis and herpes, whose lesions can make it 
easier for HIV to pass between partners, HIV is often a 
sexually transmitted disease. In the United States, Can-
ada, South America, and western Europe, the first cases 
of HIV disease (in the early to mid-1980s) were found 
among homosexual and bisexual men, especially in cit-
ies, where opportunities existed for sex with numerous 
partners (often anal intercourse, which can tear skin). In 
many parts of the Western Hemisphere, in fact, a resur-
gence in unsafe sex practices is leading to a greater inci-
dence of HIV among men who have sex with men (see 
U.S. HIV/AIDS EPIDEMIC; WESTERN EUROPEAN HIV/AIDS 
EPIDEMIC). The picture has differed in sub-Saharan Africa, 
where heterosexual contact has always been the primary 
means of HIV transmission (see SOUTH AFRICAN HIV/AIDS 
EPIDEMIC; SUB-SAHARAN AFRICAN HIV/AIDS PANDEMIC). In 
Asia, where the epidemic did not take hold until the late 
1980s, a thriving sex industry has helped spread HIV—
between clients and sex workers and then between clients 
and their wives and girlfriends (see INDIAN HIV/AIDS EPI-
DEMIC; THAI HIV/AIDS EPIDEMIC).

Many Asians who engage in commercial sex com-
pound their risk of contracting HIV by also injecting 
drugs such as heroin. From the start of the epidemic, 
injection-drug users (IDUs) have spread HIV by shar-
ing drug equipment, which collects residues of blood. 
Outbreaks of HIV/AIDS in some countries in the former 
Soviet bloc and Southeast Asia began among IDUs (see 
EASTERN EUROPEAN AND CENTRAL ASIAN HIV/AIDS EPI-
DEMIC), and illegal drug use has accounted for many cases 
in developed nations as well. Like some other countries, 
the United Kingdom and Spain supply drug users with 
clean needles and syringes, but in other places (includ-

ing the United States) such exchange programs are scarce 
because governments fear they will only foster addiction.

Prevention efforts targeted at sexual practices have 
also met with varying degrees of success, depending on 
a society’s willingness to discuss such behavior frankly. 
In Western Europe and in Brazil, behavioral surveys and 
sales figures covering the late 1980s and early 1990s 
showed a rise in the regular use of condoms, which 
provide a barrier against semen and blood; perhaps not 
coincidentally, the incidence of HIV in those regions had 
leveled off by the mid-1990s (see BRAZILIAN HIV/AIDS 
EPIDEMIC). In Uganda as well, condoms formed part of 
a comprehensive prevention program that helped bring 
prevalence rates down by more than half in the 1990s 
(see UGANDAN HIV/AIDS EPIDEMIC). Many men, how-
ever, even if they know about the efficacy of condoms, 
do not want to use them, and especially in countries with 
marked gender inequality—including an emphasis on 
sexual fidelity for women but not for men—women may 
not be able to insist that they do. (To reduce the risk to 
such women, researchers are testing microbicides to kill 
HIV—gels that, unlike condoms, can be used by women 
without their partners’ knowledge.) Cultures that stigma-
tize homosexual behavior put women as well as men at 
risk of HIV: In Latin America, the Caribbean, and some 
black communities in the United States, for example, 
many men who have sex with men also have heterosexual 
relationships, which are socially acceptable, but in which 
safer sex is not practiced (see CARIBBEAN HIV/AIDS EPI-
DEMIC; LATIN AMERICAN HIV/AIDS EPIDEMIC).

Unprotected sexual contact, which accounts by far for 
most new infections, explains why women are increas-
ingly at risk for HIV; by 2002, half of all HIV-posi-
tive people in the world were women. Although some 
women contract the disease by injecting drugs or by buy-
ing or selling sex, most others are exposed only through 
sex with men who themselves inject drugs, pay for sex, 
or have sex with other men. By 2005, of women newly 
diagnosed with HIV worldwide, 80 percent reported hav-
ing only one sexual contact—a husband or a long-term 
partner. That statistic shows how the virus, which may 
initially (as in the United States in the 1980s) be concen-
trated only in high-risk groups such as IDUs, eventually 
reaches the general population. Once HIV has infected 1 
percent of all adults—as usually measured by the preva-
lence rate in pregnant women—a country is facing a seri-
ous epidemic.

When women are infected, they can transmit HIV 
to their children: About 15 to 30 percent of babies of 
untreated HIV-positive women are infected during preg-
nancy or birth, while another 5 to 20 percent acquire the 
virus through breastfeeding. In 1994, researchers dis-
covered that antiretroviral drugs could cut the number 
of such infections by about two-thirds, and since then, 
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instances of mother-to-child transmission are infrequent 
in industrialized countries. But throughout the world, 
in 2005, UNAIDS estimated that antiretroviral therapy 
was given to only 9 percent of HIV-infected pregnant 
women—in part because antenatal care may be lack-
ing or the drugs may be in short supply. In sub-Saharan 
Africa, where the treatments are rarely used, hundreds of 
thousands of children each year still get HIV from their 
mothers.

Transmission through blood products, the fourth way 
in which the virus is spread, has been curtailed after caus-
ing about 5 to 10 percent of global HIV cases during the 
1980s and early 1990s. Thousands of recipients of blood 
products were infected then—especially hemophiliacs, 
who frequently injected the clotting factors that their 
own bodies could not produce. In the early 1980s, several 
industrialized countries ignored scientists’ warnings that 
blood supplies might contain HIV. Even the introduction 
in 1985 of a U.S.-developed test to detect antibodies to 
HIV did not immediately eliminate the threat because the 
test was not used consistently or on some units already 
in inventory. The consequences were deadly: About one-
fifth of hemophiliacs in England, about one-half in Japan 
and in France, and about 2,000 in Canada were infected; 
in the United States, more than 35,000 people contracted 
HIV through contaminated blood. In some of these coun-
tries, government officials and blood company personnel 
were tried on criminal charges or sued for damages, and 
the scandals helped ensure the safety of blood supplies in 
Westernized nations by the early to mid-1990s. Improve-
ments were longer in coming in other countries: In early 
2000, WHO declared that over two-thirds of nations 
could not guarantee safe blood to their citizens. Many 
developing countries, in fact, relied on paid donors (often 
drug addicts eager for money) and lacked the resources 
to test units of blood, to store them properly, or to ster-
ilize medical equipment. In China, for example, thou-
sands—even millions—of people may have been infected 
in the late 1980s and early 1990s when they sold blood 
at unsanitary and unregulated collection centers (see CHI-
NESE HIV/AIDS EPIDEMIC). By 2005, however, UNAIDS 
reported that nearly every country in the world screened 
its blood supply for HIV.

Along with a reduction in transmission risk from 
donated blood, the new millennium has brought a 
renewed commitment to combating HIV/AIDS, especially 
after a 2001 United Nations special session of the General 
Assembly devoted solely to the disease. Through such ini-
tiatives as the Global Fund to Fight AIDS, Tuberculosis, 
and Malaria (founded in 2002) and the (U.S.) President’s 
Emergency Plan for AIDS Relief (begun a year later), 
high-income countries, multinational agencies, and phil-
anthropic organizations have channeled billions of dollars 
to anti–HIV/AIDS efforts. In 2005 alone, US$8.3 billion 

was given to fund vaccine research, subsidize antiretrovi-
ral treatments in the developing world, and assist com-
munity groups supporting those affected by HIV. Despite 
the amount of money spent to stop the epidemic, it is still 
a formidable foe. Even while HIV incidence was declining 
in certain African countries, for example, epidemiologists 
were noting new outbreaks in Bangladesh and Pakistan. 
Primarily killing young adults, the most economically 
productive members of society, and limiting opportuni-
ties for the children left behind (more than 15 million 
children around the world have lost one or both parents 
to HIV/AIDS), the disease can make it harder for a devel-
oping country to reduce poverty, hunger, and childhood 
mortality. In addition to continuing to generate contro-
versies over sexual behavior and drug use, HIV/AIDS may 
therefore heighten the split between the world’s rich and 
poor nations.

Further reading: The Age of AIDS, PBS, May 2006. 
Available online. URL: http://www.pbs.org/wgbh/pages/
frontline/aids. Accessed April 3, 2007; Altman, Law-
rence K. “Report Shows 2005 to Be ‘Least Bad Year’ of 
AIDS Epidemic,” New York Times, 31 May 2006; Cow-
ley, Geoffrey, “The Life of a Virus Hunter,” Newsweek, 15 
May 2006, 54–65; Joint United Nations Programme on 
HIV/AIDS, 2006 Report on the Global AIDS Epidemic, May 
2006. Available online. URL: http://www.unaids.org/en/
HIV_data/2006GlobalReport/default.asp. Accessed April 
3, 2007; Maugh, Thomas H., II. “AIDS Growth Slow-
ing Worldwide, U.N. Finds,” Los Angeles Times, 31 May 
2006; “Unhappy Anniversary,” (Special Report: Twenty-
Five Years of AIDS), Economist, 3 June 2006, 24–25; news 
reports and updates available at AVERT. Available online. 
URL: http://www.avert.org. Accessed April 3, 2007.

Hong Kong Influenza Pandemic of 1968   Global 
pandemic that, like its predecessor (see ASIAN INFLUENZA

PANDEMIC OF 1957–58), originated either in Kweichow 
or Yunnan province on the Chinese mainland and spread 
throughout the world within a year.

The virus was first isolated in Hong Kong in July 
1968 and identified there as a new strain (H3N2) of the 
influenza A virus. In southeast China, the outbreak was 
reportedly accompanied by respiratory complications. 
From Hong Kong, where 15 percent of the population 
was affected, the virus moved to Singapore and to the 
Philippines, causing influenza epidemics in both coun-
tries. The southeast Asian mainland was also invaded. 
Although the virus reached Japan in July, there were no 
epidemics until October—and they were caused by two 
different strains of the virus.

By October 1968, the virus had crossed the Pacific 
Ocean (perhaps with American troops returning home 
from Vietnam) and landed in California, where it caused a 
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small outbreak. It also moved south to Australia and west 
(via the Middle East) to Europe through the shipping and 
overland routes. The resulting epidemics were particu-
larly severe in the United States in November–December 
1968 and in Britain in 1969. In some European countries, 
the epidemics raged until April 1970.

Children under five years of age were hit the hardest 
by this pandemic, as were adults in the 45–64-year-old 
age group. In Great Britain, complications such as bron-
chitis and pneumonia contributed significantly to the 
high mortality figures in 1970 (see BRITISH INFLUENZA EPI-
DEMIC OF 1968–70). The epidemics subsided in 1970–71, 
only to resurface briefly in 1971–72.

Further reading: Beveridge, Influenza: the Last Great 
Plague; Pyle, The Diffusion of Influenza; Stuart-Harris et 
al., Influenza: The Viruses and the Disease.

Hong Kong Plague of 1894 (Chinese Plague of 1894) 
Major bubonic plague epidemic—part of the Third Plague 
Pandemic (see PLAGUE PANDEMIC, THIRD) spurred inter-
national research leading to the discovery of the plague 
bacillus and to an understanding of its mode of dissemi-
nation. It originated in China’s Yunnan province (where 
it had been endemic since 1866) in 1892 and spread to 
Canton in March 1894, killing 60,000 people in the city 
within a few weeks. From here to Hong Kong (just across 
the water), the infection spread rapidly with the constant 
boat traffic between the two cities. The epidemic, which 
by then had affected Guangdong (Kwangtung) province, 
peaked in Canton in May. Two months and 100,000 lives 
later, the epidemic eventually left Hong Kong. Plague 
continued to be endemic in Hong Kong until 1929.

Later in 1894, the Chinese island of Amoy was 
affected. The port of (Niuchwang/Newchwang) in 
south Manchuria (see MANCHURIAN PLAGUE OF 1910–11) 
was invaded in 1899, and Fuzhou ([Foochow] capi-
tal of Fujian [Fukien]) was hit in 1901. The invasion of 
Amoy and Fuzhou led to the rapid spread of the disease 
throughout Fukien province. Meanwhile, the infection 
was also carried through shipping to Formosa (now Tai-
wan) and Bombay (see INDIAN PLAGUE OF 1896–97) in 
1896 and to San Francisco, Glasgow, and Sydney in 1900. 
Scattered outbreaks were experienced in all of the world’s 
major ports but most of these were easily contained.

Terrified that the dreaded disease would blow out of 
proportion, international research teams were dispatched 
to Hong Kong. Within a few weeks of their arrival, Swiss-
born bacteriologist Alexander Yersin and Shibasaburo 
Kitasato, a Japanese researcher, independently discovered 
the plague bacillus, Pasteurella pestis (now Yersinia pes-
tis). Subsequently, researchers working at other locations 
established the role of the flea in transmitting the virus 
from rodents to humans.

Further reading: Marks and Beatty, Epidemics;
McNeill, Plagues and People; Pollitzer, Plague.

Houston Encephalitis Epidemic of 1964 Largest of 
several St. Louis encephalitis (SLE) flare-ups that broke 
out across the United States in the summer of 1964. The 
Houston epidemic’s extent exceeded that of the 1954 Rio 
Grande Valley, Texas, and 1962 Tampa Bay, Florida, out-
breaks, but not that of the 1933 epidemic in St. Louis, Mis-
souri. By August 1964, a Houston health officer recognized 
that over the summer an encephalitis epidemic had been 
underway because 60 human deaths due to nervous sys-
tem infections had occurred. Lab testing confirmed the St. 
Louis virus, which had never penetrated Houston before. 
State and federal agencies organized a strategy for assessing 
and controlling the disease. Each hospital reported cases of 
encephalitis, aseptic meningitis, and meningoencephalitis. 
Doctors were to report all outside cases. During the epi-
demic, from the 243 cases, 27 people died. The 15-week 
epidemic was thought to have begun June 27, peaked on 
August 29, and occurred last on October 3.

The mosquito Culex quinque fasciatus transmits the 
malady, although birds, especially sparrows and pigeons, 
and other animals participate in the infectious spread. 
Houston is flat; bayous stagnated by sewage breed the 
mosquito that carries the disease. Because of the concen-
tration of stagnant pools and ditches in central Houston, 
cases were more numerous there in 1964.

Encephalitic symptoms include slurred speech, tremor, 
stupor, focal paralysis, ataxia, extreme tiredness, and dis-
orientation. All occur only in the most severe cases. The 
seriousness of the disease increases with the victim’s age. 
Although often fatal, the virus spreads slowly. The illness 
often incapacitates survivors, like those in asylums dating 
from a 1916–20 outbreak. The St. Louis encephalitis virus 
was isolated in St. Louis (thence the name) by Dr. Ralph 
W. Muckenfuss in 1933.

Further reading: Ackerknecht, History and Geography of 
the Most Important Diseases; Lord et al., “Virological Studies 
of Avian Hosts in the Houston Epidemic”; Luby et al., “The 
Epidemiology of St. Louis Encephalitis in Houston.”

Hungarian Typhus Epidemic of 1542 See JOACHIM’S
ARMY TYPHUS EPIDEMIC OF 1542.

Hungarian Typhus Epidemic of 1566–68   See MAX-
IMILIAN II’S ARMY EPIDEMIC.

Huron Indian Epidemics of 1634–40   Repeated 
outbreaks of European-transmitted diseases that reduced 
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the North American Huron Indian tribe to about 9,000 
people, less than half its total population prior to 1634. 
The swift succession of epidemics from 1634 until 1640 
was apparently connected with the increase in Euro-
pean settlements along the eastern seaboard of North 
America.

The first disease of white European origin, identified 
as a form of measles, was most likely introduced to east-
ern Canada by crew members aboard a French ship arriv-
ing at the seaport of Quebec on the St. Lawrence River 
in 1634. The measleslike disease first broke out among 
the Montagnais, a nomadic Indian people who were liv-
ing around Quebec that summer (1634). Sick Indians had 
high fever, followed by a rash, and sometimes impaired 
vision and blindness; diarrhea often occurred at the end 
of the infection. The sickness that occurred among the 
French inhabitants there was much milder. The disease 
quickly spread from Quebec, moving into the Ottawa 
River valley, where it infected another nomadic Indian 
tribe, the Algonquin (Algonkin), in the river’s northern 
tributaries. Members of the Montagnais and Algonquin 
tribes died from the disease in large numbers.

Many Huron Indians—a tribe of four confederated 
bands of Iroquoian-speaking Indians who called them-
selves the Wendat and whom the French named the 
Huron—came down with the same sickness after engaging 
in trade with the French at Trois-Rivières (Three Rivers) 
in southern Quebec in July 1634. Upon their embarking 
to return home (to the region west of Quebec), the Huron 
were certain that their trading partners (the French) were 
responsible for their sickness and consequently refused 
to allow Frenchmen to board their canoes. Many infected 
Huron carried the disease to their villages, where many 
others were stricken during the late summer and autumn 
of 1634—so many, in fact, that the harvesting of their 
crops was seriously hampered. A great many Huron Indi-
ans were ill during the winter, and there were numerous 
fatalities but not as many as the Montagnais and Algon-
quin Indians suffered.

In the autumn of 1636, another disease (thought to 
be influenza) broke out in epidemic proportions among 
the Huron in the St. Lawrence Valley and inland. At the 
Indian village of Ihonatiria, four out of six French mis-
sionary priests contracted the disease but recovered from 
high fevers and cramps. Among the Huron at Ihonatiria 
and Ossossane (another Indian village), the disease 
remained severe, with high mortality, between September 
and December 1636; the supposed influenza declined in 

the spring of 1637 in both these villages. The epidemic 
followed a similar pattern in some other Huron villages, 
such as Onnentsati and Andiatae; however, it flared up in 
these places in the spring (1637) and fatalities increased, 
due most likely to the scarcity of food then. The Nipiss-
ing Indian tribe, wintering in Huron country at this time, 
also suffered fatalities: about 70 of them died from the 
disease (10 percent of their tribe). The Nipissing carried 
the infection into northern Ontario, where many deaths 
of Indian hunters occurred from the disease.

In the summer of 1637, another disease epidemic 
attacked the whole Huron Indian confederacy. The 
Susquehannock Indian tribe, suffering from an uniden-
tified infection in February 1637, may have transmitted 
the disease (possibly scarlet fever) northward and inland 
from the St. Lawrence River area to Huron country, where 
many Indians perished from the disease within two days. 
No Frenchmen at Trois-Rivières or in Huron lands con-
tracted this disease, making it likely that it was a Euro-
pean childhood disease that most French were already 
immune to. Huron were stricken on their way to and 
from Trois-Rivières, while traveling up and down the St. 
Lawrence and Ottawa rivers. This epidemic ended in the 
autumn of 1637 after killing many more Huron than the 
supposed flu epidemic of 1636.

A smallpox outbreak struck the St. Lawrence Val-
ley in the summer of 1639; the disease was thought to 
have been carried to the region by a group of Kichesip-
irini Indians who were returning home from visiting the 
Abenaki (Abnaki) Indians in upper New England. Mor-
tality was again high among the Algonquin. Huron trad-
ers returning home from Trois-Rivières spread smallpox 
to others in their villages, where the disease lingered 
throughout the winter of 1639–40 and killed several 
thousand Huron, including about 460 children under age 
seven. The Huron angrily blamed the Jesuit missionaries 
for spreading the smallpox through baptisms and some-
times attacked them; the Jesuits unwittingly may have 
helped spread the disease by their constant moving about 
in the area. Exact numbers for morbidity and mortality 
for any of the four above-mentioned epidemics were not 
tabulated, but French missionaries seeking to convert the 
Indians to Christianity documented the effects of each of 
the epidemics.

Further reading: Dobyns, Their Number Becomes 
Thinned: Native American Dynamics in Eastern North 
America; Trigger, The Children of Aataentsic: A History of 
the Huron People to 1660.
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Iceland, Great Plague of Devastating epidemic of 
bubonic plague in 1402–04 that affected Iceland’s popula-
tion, economy, and social structure for centuries to come.

Although Iceland had not been hit by bubonic plague 
before, the country had suffered indirectly from the Euro-
pean pandemic 50 years earlier (see BLACK DEATH). With 
few natural resources of its own, Iceland relied exclu-
sively on Norway for a wide variety of import goods. 
When Norway lost about one-third of its population in 
the pandemic, its foreign trade ceased almost completely, 
leaving Iceland without many needed products. Earth-
quakes, volcanic eruptions, famines, and diseases that 
killed people and livestock had also taken their toll on 
Iceland during the 14th century.

Coming after so many natural disasters, the “Great 
Plague” (also named the Black Death) further dislocated 
Icelandic society. Whole families died out, and many of 
those who attended funerals did not return, struck down 
by the same disease that had killed their relatives. An esti-
mated 40 percent to 50 percent of the people succumbed; 
later annals suggest that the population may not have 
grown significantly again until the early 19th century. 
Widespread mortality also changed social relations: Nuns 
at one convent had to milk their cows themselves, since 
all their servants died.

Worse still was the depopulation of many Icelan-
dic farms. A 1404 law that required fishermen to work 
on farms testifies to the decreased number of farm-

ers. The plague therefore encouraged a shift in Iceland’s 
export goods from homespun cloth to fish and fish prod-
ucts—a shift begun in the previous century in response 
to changes in foreign markets. Because the plague killed 
not only many individual owners of small farms (who 
combined held about one-half of all land in Iceland), but 
also their children, traditional inheritance patterns were 
changed. Farmland became concentrated in the hands of 
a few wealthy owners, the most important of which was 
the Catholic Church, to which many people donated their 
property in hopes of staving off death from the plague.

Further reading: Gjerset, History of Iceland; Hastrup, 
Nature and Policy in Iceland; Magnusson, Northern Sphinx: 
Iceland and the Icelanders from the Settlement to the Present.

Icelandic Plague of 1494–95 Devastating epidemic 
of bubonic plague comparable in its effects to the Great 
Plague of nearly a century before (see ICELAND, GREAT

PLAGUE OF). As the previous epidemic had done the later 
plague depopulated whole areas; the numerous dead had 
to be buried in mass graves. The plague seems to have 
spared only one region of the island—the West Fjords, 
which was somewhat isolated. From there people later 
migrated to take over the many vacant farms left in the 
north.

A legend about the plague offers a possible account 
of its arrival in the country as well as an example of 
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Icelandic folklore. According to the legend, a blue cloth 
that had come to Hvalfjord brought the plague, which 
emerged first in the guise of a bird and then as smoke or 
mist. Since blue could also mean “dark” and suggest sor-
row or evil, the cloth probably symbolizes the destructive-
ness of the epidemic. The bird can be taken to represent 
the plague, which flew over the land, while smoke or 
vapors were often thought to be causes of disease.

The legend may also be a metaphor for the plague’s 
arrival from the outside world—in this case from an En-
glish trading ship that had docked at Hvalfjord. Because 
Iceland had few natural resources and even less industry, 
it was almost completely reliant on foreigners to bring 
goods and to connect the island with larger markets. 
Since the early decades of the 15th century, both English 
and German merchants had visited Iceland frequently, 
sometimes with dozens of ships each year. While these 
ships brought the grain, timber, sugar, and other prod-
ucts so needed by the Icelanders, they also carried more 
unwelcome cargo—plague.

Further reading: Gerrard, The Icelandic Heritage;
Gjerset, History of Iceland; Hastrup, Nature and Policy in 
Iceland.

Icelandic Smallpox Epidemic of 1707–09 Epi-
demic of smallpox that killed about 15,000 people, or 
approximately one-third of Iceland’s population of 50,000, 
which had been counted in the country’s first census in 
1703. Another census, done in 1729, noted much lower 
numbers of servants per household, a decrease that prob-
ably reflected the population decline of 20 years before. 
Iceland did not again reach 50,000 people until the early 
19th century.

The 1707–09 epidemic (the “Great Pox”) was the 
most devastating of a series of outbreaks that had swept 
the island many times since the 1200s, attacking people 
of all ages. An isolated, rural country with a small and 
scattered population, Iceland was repeatedly afflicted by 
diseases brought from the outside world. (Iceland was 
under Danish rule from 1380 to 1918.)

Abysmal living conditions also made Icelanders more 
susceptible to sickness in general. Most of them were 
poor farmers who lived in dark, crowded houses filled 
with smoke but never with sunlight and fresh air. On a 
tour of the island in the early 1700s, a Danish commis-
sioner saw many people who had scurvy, tuberculosis, 
and other diseases. Nor could Icelanders benefit from 
competent medical care: The first state physician was not 
appointed until 1760.

Despite the lack of medical knowledge, Icelanders 
realized that exposure to smallpox could confer immu-
nity. In recording the epidemic of 1430, an annalist notes 
that it killed those who had not gotten the disease during 

an earlier outbreak. In 1821, smallpox vaccination was 
mandated in Iceland, and the series of epidemics, which 
had lasted nearly 500 years, finally came to an end.

Further reading: Gerrard, The Icelandic Heritage; Has-
trup, Nature and Policy in Iceland; Magnusson, Northern 
Sphinx: Iceland and the Icelanders from the Settlement to the 
Present.

Indian and Burmese Sprue Epidemic of 1943–45
Outbreak of sprue among troops stationed in the India-
Burma theater during the last phase of World War II. 
Sprue (also known as psilosis), common in this theater 
of operations during the war, is a disease that disrupts 
the body’s normal digestive processes and leads to an 
excessive fat content in the stools. It slows down or 
interferes with the absorption of salt, calcium, and vita-
mins, which eventually leads to malnutrition and mac-
rocytic anemia in the later stages. An infective agent, 
perhaps viral, is responsible for the initial phase of this 
deficiency disease. Sprue has a seasonal incidence, peak-
ing in June with the arrival of the monsoon rains, and 
a short incubation period. Chronic tropical sprue is 
marked by secondary complications and chiefly attacks 
adults.

More than 3,000 cases of sprue, some of them quite 
mild, occurred in the India-Burma theater. Among the 
Indian troops, the milder cases were diagnosed as para-
sprue. However, the mild and severe cases were basically 
similar and could not always be differentiated. The Stand-
ing Medical Board in Pune, India, apparently declared 
as invalid more than 1,000 soldiers suffering from the 
disease—an indication certainly that severe cases also 
occurred in the area. A well-regulated diet is a crucial ele-
ment in the treatment of sprue.

Further reading: Cope, ed., History of the Second 
World War: Medicine and Pathology; Fourth International 
Congresses on Tropical Medicine and Malaria.

Indian and Nepalese Encephalitis Epidemics of 
2005 Large outbreaks of Japanese encephalitis (JE) 
in Uttar Pradesh (UP) in India and across the border in 
western Nepal during 2005 that could have been con-
tained had the public-health systems responded proac-
tively to a disease that was endemic (hyperendemic in 
Nepal’s Terai area) to the region.

The Indian outbreak began in the Rae Bareli district 
late in July 2005 and spread quickly to 22 districts in 
eastern UP and to the capital, Lucknow. By early Septem-
ber, more than 2,000 persons had been infected and over 
650 killed. A month later, over 5,000 people (90 percent 
of them children) had taken ill, with more than 1,000 
deaths reported, 705 by the Gorakhpur Medical College. 
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The neighboring state of Bihar reported 387 cases and 
95 deaths (24.5 percent case-fatality ratio) by mid-Octo-
ber. Nepal reported 1,879 cases, including 298 deaths, a 
case-fatality ratio of 16 percent (24 districts in the Terai 
region bore the brunt of the epidemic). Most of the cases 
(1636) and deaths (262) occurred in the western dis-
tricts (Banke, Bardiya, Kailali, Kanchanpur, Dang, and 
Rupandehi) adjoining the Indo-Nepalese border. Nepal-
ganj, a city near the border, was the worst affected. Chil-
dren and the elderly were prominent among the victims. 
Many in Nepal believed that this epidemic was a punish-
ment from the Goddess of the Forest, whose anger could 
destroy entire villages. To appease her, they made animal 
sacrifices.

The Indian government distributed 200,000 mosquito 
nets and expanded its vector control efforts. It also pro-
posed launching an immunization program for children 
between one and 12 years of age. The UP state govern-
ment announced free treatment in government facilities 
for all patients admitted with JE, but the community 
health centers were not equipped to deal with outbreaks 
of such magnitude, and the district hospitals were too 

swamped to cope. There was also a tremendous shortage 
of the preventive vaccine in the country, with no possi-
bility of that supply being augmented in the near future. 
Furthermore, routine spraying of mosquito repellents 
around waterlogged areas had been neglected. The Culex 
tritaeniorhynchus and Culex vishnui (mosquitoes which 
breed in flooded rice fields) were implicated in this epi-
demic. Changes in irrigation methods had led to a large 
increase in the region’s mosquito population, and pigs, 
birds, and other wild and domesticated animals were the 
primary hosts of this mosquito-borne virus. Some 30 per-
cent of the cases can be fatal and a large percentage of 
survivors can be permanently scarred with psychological 
and neurological problems.

JE broke out again in November 2005 across nine 
Indian states. UP was again the hardest hit, with 5842 
cases out of the 6314 nationwide and 1387 deaths. The 
World Health Organization monitored the outbreak and 
assisted the Nepalese Red Cross and other aid agen-
cies with technical and logistical support. JE is predict-
able and self-limiting, so preventive action should reduce 
future outbreaks.

Indian refugees living in a warehouse in Calcutta (Kolkata) during the Indian-Bangladeshi Cholera Epidemic of 1971. Disrupted by civil 
strife in East Pakistan (Bangladesh), many refugees huddled together, suffering starvation and disease. (Henri Bureau/Sygma/CORBIS)
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Further reading: News Reports and updates on epi-
demic in Nepal. Available online. URL: http://nepal-
news.com. Accessed March 11, 2006, News Reports and 
updates. Available online. URL: www.http://www.reliefweb.
int. Accessed March 12, 2006.

Indian-Bangladeshi Cholera Epidemic of 1971
Major epidemic of cholera among refugees fleeing from 
a civil war in Bangladesh (known as East Pakistan until 
December 1971) into the neighboring Indian state of 
West Bengal.

The first major outbreak was reported by officials of 
the West Bengal state government on April 22, 1971; they 
said that 300 cholera cases had been discovered in the 
towns of Basirhat and Hasnabad. By then, an estimated 
500,000 refugees had already sought shelter in West 
Bengal. Given the crowded and unsanitary conditions in 
the makeshift refugee camps, it did not take long for the 
epidemic to spread. According to government sources, 
at least 9,500 refugees had been hospitalized and 1,250 
killed by the end of May 1971. On June 5, sources in Cal-
cutta reported the death of 8,000 more in the epidemic. 
In a statement issued at its headquarters in Geneva, Swit-
zerland, the World Health Organization put the death 
toll at 3,000 people. Overall, an estimated 51,000 cholera 
cases were reported.

On May 31, 1971, the government of India made a 
formal plea for international aid in coping not only with 
this massive disaster but also with the other problems 
created by the steady influx of refugees. The Indian par-
liament also met in a special session to discuss emergency 
measures for dealing with the cholera.

In early June, a health officer in West Bengal’s Nadia 
district said that cholera was also raging across the border 
in Bangladesh, where the medical facilities had already 
collapsed under the strain. To prevent more cholera vic-
tims from crossing over from Bangladesh into Nadia the 
security forces sealed the border.

Moreover, severely overburdened facilities were 
stretched even further by an ongoing smallpox epidemic 
(see BANGLADESHI SMALLPOX EPIDEMIC OF 1971–73). While 
many countries in the world were then experiencing chol-
era outbreaks caused by the el tor biotype of the Vibrio
cholerae, a study of this epidemic revealed that it was caused 
by both the classical and el tor biotypes (see ASIATIC CHOL-
ERA PANDEMIC OF 1961–75). Inexplicably, the epidemic did 
not spread farther west into the rest of India.

Further reading: Facts On File Yearbook (1971).

Indian Cholera Epidemic of 1781–83   Series of 
cholera outbreaks of varying intensity that began along 
the east coast of India.

Cholera had been endemic along India’s Coromandel 
coast at least since the 1770s. The first major outbreak 
of this epidemic occurred in March 1781 in Ganjam dis-
trict, northeast of what is now the state of Tamil Nadu 
(formerly Madras province), when a unit of 5,000 British 
soldiers traveling from Bengal through this region was 
viciously attacked by cholera. Within a few days 1,143 
men had been admitted to the hospital; a few hundred 
never recovered. Colonel Pearse, the British troop com-
mander, described the symptoms of cholera with great 
accuracy but did not refer to it by name; he called it a 
“pestilential disorder.”

Calcutta was the site of the next virulent outbreak. 
Within a fortnight, cholera had claimed many casualties 
among the local population before finally subsiding in the 
region.

In October 1782, British troops arriving in the city of 
Madras to report for duty were struck by cholera. Over 
50 of them died within the first three days. By the end 
of the first month, more than 1,000 cases of cholera were 
reported among the soldiers. Earlier that year, in March, 
epidemic cholera had erupted in Trincomalee, Ceylon (Sri 
Lanka). Throughout 1782, the disease raged with terrible 
ferocity along India’s eastern coast.

The disease next flared up in April 1783 in central India 
and at Hardwar in northern Uttar Pradesh (then the United 
Provinces); Hardwar is a famous Hindu pilgrimage site on 
the bank of the Ganges River where pilgrims congregate in 
thousands. Over an eight-day period, the epidemic swept 
through the town, killing approximately 20,000 pilgrims.

Simultaneously, the Maratha armies (British allies) 
fighting Tipu Sahib (sultan of Mysore) in the south 
encountered the dreaded disease, too. Their general, Hari 
Pant, mentioned in reports the terrible losses suffered by 
his troops on account of cholera.

Little is known about the course of the epidemic in 
between these major outbreaks. This may have been 
because few of the contemporary British physicians had 
identified this disease as cholera and also because hos-
pital records were rarely preserved until a medical board 
was established in Bengal and Madras (Chennai) in 1786. 
During 1783, cholera was also reported from Burma. 
Over the next few decades until the ASIATIC CHOLERA PAN-
DEMIC OF 1817–25, cholera outbreaks continued to occur 
in many parts of India.

Further reading: Macnamara, A History of Asiatic 
Cholera.

Indian Cholera Epidemic of 1817–18   Devastating 
epidemic that unleashed the fury of the first pandemic 
of cholera (see ASIATIC CHOLERA PANDEMIC OF 1817–23). 
It began in the town of Jessore (near Calcutta) in Ben-
gal in August 1817 (the first case apparently occurred in 
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Purneah in the Bihar state in 1816) when a civil surgeon 
reported the high incidence of a severe gastrointestinal 
disorder among many of his patients. Calling it mor-
bus oryzeus (rice disease), he observed that it had been 
contracted from eating rice contaminated by water from 
heavy rains. Within weeks the seriousness of the disease 
became apparent when it spread 200,000 square miles 
across Bengal and the Ganges delta region and caused 
many to die on the same day they were stricken. In 
November 1817, British troops marching through Bengal 
collapsed in the hundreds, being seized by violent attacks 
of vomiting and diarrhea. Destruction on such a large 
scale had never been seen before, and it led some to con-
clude, albeit mistakenly, that this was indeed a new and 
largely unfamiliar disease.

It spread to Bihar and eastern Uttar Pradesh (for-
merly India’s United Provinces), where the cold winter of 
1817 held it in check. But, in March 1818, it flared into 
an epidemic at Allahabad. From here it spread along the 
commonly traveled routes to the northwest and central 
regions of the country, then down south and across pen-
insular India to Sri Lanka (formerly Ceylon) in December 
1818. British forces fighting on India’s northern borders 
transmitted the infection to their Afghan and Nepalese 
opponents. It continued to spread unchecked both to 
the east (see THAI CHOLERA EPIDEMIC OF 1820; INDONESIAN

CHOLERA EPIDEMIC OF 1821; CHINESE CHOLERA EPIDEMIC OF

1820–22; JAPANESE CHOLERA EPIDEMIC OF 1822) and to the 
west (see ASTRAKHAN CHOLERA EPIDEMIC OF 1823), by sea 
and overland.

Cholera, caused by the bacterium Vibrio comma (Vib-
rio cholerae), is generally spread through contaminated 
food and water. It flourishes in unsanitary and over-
crowded conditions and has thus been endemic in India 
for centuries. The vast congregation of people at many 
pilgrimage centers in the country has further facilitated 
its spread. Outside India, the annual pilgrimage made by 
devout Muslims to Mecca has often caused epidemics.

In India, unusually heavy rainfall in 1817 was followed 
by floods, crop failures and famine—ideal conditions for 
the spread of this disease. In fact, the epidemic contin-
ued to rage intermittently in various parts of the country 
(except for the hilly regions) until 1823. This, the first-
known spread of the disease outside the country, killed 
thousands of people in India alone and was followed by a 
wave of cholera pandemics through the rest of the century.

Further reading: Akhtar and Learmonth, eds., Geo-
graphical Aspects of Health and Disease in India; Marks and 
Beatty, Epidemics; Stamp, The Geography of Life and Death.

Indian Cholera Epidemic of 1826–27   Epidemic 
that ushered in the ASIATIC CHOLERA PANDEMIC OF 1826–
37. Like its predecessor (see INDIAN CHOLERA EPIDEMIC OF 

1817–18), it originated in the Lower Bengal region and 
spread rapidly across most of northern India.

Cholera incidence was reportedly on the rise in Bengal 
during the first four months of 1826; there were reports 
of outbreaks among the troops in the Presidency Circle 
(76 cases in April, 38 deaths), Dinapore or Dinapur (57 
cases, 23 deaths), and Buxar (49 cases, 29 deaths). Mean-
while, cholera was apparently also raging across the sur-
rounding districts. Banaras (Benares) was badly affected, 
losing 200 to 300 people to the disease every day; how-
ever, the troops and the jailed prisoners here remained 
mysteriously free of the infection. By June 1826, the epi-
demic had reached Kanpur (Cawnpore), where cholera 
was also reported among the troops (108 Indians and 64 
Britishers taken ill); by August, the epidemic had tempo-
rarily subsided in the region.

In November, cholera was also prevalent among the 
troops in Delhi, Agra, and Mathura or Muttra. Earlier in 
the year, in April and May, the western India province of 
Gujarat was severely struck by the disease. While pre-
cise mortality figures are not available, there were a large 
number of deaths.

Early in 1827, cholera reappeared suddenly in the Gan-
ges delta region, extending even farther east into Arrakan, 
Moulmein (now in Burma), and Chittagong (now in Ban-
gladesh). The hospital in Calcutta (Kolkata) was report-
edly overflowing with cholera patients during this period.

In May and June 1827, British physicians reported 
extensive and often severe outbreaks of cholera in Delhi, 
Meerut, Bareilly, Moradabad, Hardwar, and Agra. The dis-
ease had a crippling impact on the local population in 
these towns and cities. Cholera even spread to towns in 
the foothills of the Himalayas and farther west into Pun-
jab and Sind (now in Pakistan). In Rajasthan (Rajputana), 
Ajmer and Jaipur (two cities) suffered serious attacks, but 
Udaipur (Oodeypore) escaped. Kanpur, Allahabad, and 
the surrounding districts, which had endured cholera 
devastation in 1826, were only mildly affected during this 
second wave. India’s Central Provinces (modernday Mad-
hya Pradesh) were spared during this epidemic.

From Punjab in the northwest, the epidemic is 
believed to have continued on its westward journey 
through Afghanistan, Iran (see PERSIAN CHOLERA EPIDEMIC

OF 1829–30), the Arabian Peninsula, Russia, and eventu-
ally Europe and North America.

Further reading: Macnamara, A History of Asiatic 
Cholera; Pollitzer, Cholera.

Indian Cholera Epidemic of 1860–61   Scattered 
but intense cholera outbreaks during 1859–60, which 
coalesced into an extensive epidemic that spread across 
the northern half of India during 1860–61 (see ASIATIC

CHOLERA PANDEMIC OF 1846–63).
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Cholera was widespread over much of Bengal and pen-
insular India in 1859 and 1860. In July 1860, it invaded 
Agra and quickly swept through the city during August. 
The European contingent in nearby Mathura (Muttra) 
lost 24 members to the disease that month. According 
to eyewitness accounts, the disease generally assumed a 
more virulent form than on previous visitations, but it 
did not penetrate into the drought-stricken Punjab and 
the Northwest Provinces that year.

In 1861, cholera erupted once again all over the pre-
viously infected areas; natives and European troops were 
attacked in great numbers. Of Bengal’s 52 jails, only 11 
escaped the disease. Kanpur (Cawnpore) and Allahabad 
were attacked in May and Gwalior and Jabalpur in July. 
This time, cholera traveled through Bharatpur and south-
ern Gurgaon district to arrive in Delhi on June 11, 1861. 
Very quickly, it spread through crowded regiments and 
jails (in Agra and Mathura as well), causing high mortal-
ity. Meerut was ravaged during late July and August, the 
prison there reporting 664 cases and 344 deaths during 
a one-month period. Ambala was infected in mid-July, 
Mian Mir (Meean Meer) at the end of July, and Lahore in 
August 1861.

One of the worst outbreaks of the epidemic occurred 
among the European troops in Mian Mir near Lahore. The 
first 15 European cases ended fatally, and cholera spread 
through almost all the regiments; 457 cases and 261 
deaths occurred here over a 10-day period in late August. 
Total evacuation of troops was recommended but only 
a few units could actually be moved out to Shahdara (a 
suburb of Lahore). Those left behind were panic-stricken 
as cholera continued its trail of destruction; nearly 50 
percent of the hospital attendants contracted the disease 
as well. Overall, out of 2,452 Britishers in Mian Mir, 880 
were struck by cholera and 535 died (Indian troops did 
not suffer to the same extent). The officers commanding 
the British regiments were praised for their courage and 
for trying to boost the sagging morale of their troops dur-
ing this difficult fight with a dreaded disease.

Everywhere in India, villagers had developed their 
own rituals and ceremonies for warding off epidemics, 
which they had begun to associate with foreign conquest 
and rule. These rituals were often misinterpreted by the 
British authorities, just as their efforts to clamp down 
on these ceremonies were misinterpreted by the natives. 
Thus, the situation was not conducive to reform.

Although not India’s most severe epidemic of chol-
era, it was nonetheless a major threat to British rule and 
forced a drastic reappraisal of colonial health policy in 
the region. For a start, the government appointed its first 
comprehensive inquiry (chaired by Sir J. Strachey) into 
the history of the disease in India. Also, a parliamentary 
commission was established to investigate the sanitary 
conditions of the army in India, resulting in the establish-

ment of the Indian Sanitary Commission in 1861. The 
epidemic indirectly hastened the passage of England’s 
Sanitary Act of 1866 and was one of the motivating fac-
tors behind the International Sanitary Conference held in 
Istanbul in 1866. Cholera’s repeated onslaughts in various 
parts of the country led the government to appoint pro-
vincial sanitary commissioners in 1864.

Further reading: Arnold, “Cholera and Colonialism in 
British India”; Macnamara, A History of Asiatic Cholera.

Indian Cholera Epidemic of 1864–65 Severe epi-
demic of cholera in central and western sections of India, 
an offshoot of the ASIATIC CHOLERA PANDEMIC OF 1865–75.

Cholera was rampant throughout Bengal and other 
parts of northern India during 1863–64. From Bengal, 
it invaded the provinces of central and western India. 
Another focus was the Hindu holy city of Pandharpur in 
Maharashtra state, where cholera broke out among thou-
sands of people gathered for a pilgrimage in November 
1863. As they returned home, they carried cholera to Pune, 
Bombay (Mumbai), and other cities in the area; many died 
en route. Between December 1863 and May 1864, about 
3,000 people died of cholera in Bombay alone.

Reportedly, an extremely virulent form of cholera rav-
aged these central and western provinces that year; for 
instance, hundreds were killed every day in Berar, Khan-
desh, Surat, and the southern Konkan districts. Cholera’s 
death toll in Bombay for 1864 was 4,588—exceeding the 
previous 10-year average by over 2,000. In 1865, cholera 
spread south along India’s southwestern Malabar coast, 
killing some 40,000 people, according to one source. The 
Mysore and Bellary districts were severely affected as well. 
And 1865 was also one of the worst cholera years in the 
Bombay Presidency; about 84,000 civilian deaths were 
attributed to cholera that year, and even this is consid-
ered an underestimation. The epidemic also killed about 
60 percent of the women who accompanied the soldiers 
in the European regiments.

From Bombay, the epidemic spread along the coast to 
Pakistan’s seaport city of Karachi and to southern Persia 
(see PERSIAN CHOLERA EPIDEMICS OF 1866–70) and even-
tually into Yemen. See also MECCA CHOLERA EPIDEMIC OF

1865.
Further reading: Macnamara, A History of Asiatic 

Cholera.

Indian Cholera Epidemic of 1867–68   Severe epi-
demic of cholera illustrating the critical role played by 
pilgrimages in the spread of the acute intestinal disease in 
India.

One of the many recrudescences (reappearances) of 
the ASIATIC CHOLERA PANDEMIC OF 1865–75, this epidemic 
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owed its beginning to the Hardwar Kumbh Mela (fair) 
held in April 1867. Pilgrims had begun streaming into 
Hardwar weeks before the auspicious time set for the rit-
ual Hindu bath in the sacred waters of the Ganges River. 
When the day arrived, at least 3 million people were 
assembled there, with 19 confirmed cholera cases in their 
midst. Having completed the ceremonial mass bathing 
and other rituals (like scattering the ashes of dead rela-
tives in the river), the pilgrims left on their slow journey 
home. Some were struck by cholera on the way and never 
made it. Those who survived carried the infection home to 
their villages across northern India along the normal routes 
of transportation. Likewise, cholera soon arrived in Pesha-
war in Pakistan and Kabul in Afghanistan, from where it 
traveled westward. Meanwhile, recently developed railroad 
arteries facilitated its dissemination through the central 
part of India and from Nagpur to Bombay (Mumbai).

Some areas suffered more than others. Cholera 
remained active in many drought-stricken areas (Rajpu-
tana, Punjab, the North West Provinces, the Central Prov-
inces, and the Bombay Presidency) throughout 1968. In 
Amritsar, for instance, the community of Kashmiri shawl-
makers suffered considerably during this outbreak. Bengal 
was also affected. Among the European troops stationed 
there, cholera alone accounted for nearly 44 percent of all 
deaths in 1867. According to one account, 117,181 chol-
era deaths were reported during this epidemic. The actual 
toll was undoubtedly much higher.

Further reading: Arnold, “Cholera Mortality in British 
India, 1817–1947;” Longmate, King Cholera.

Indian Cholera Epidemic of 1875–77 Widespread 
and explosive cholera epidemic in India, one of the last 
outbursts of the ASIATIC CHOLERA PANDEMIC OF 1865–75.

The epidemic began, as the pandemic had, in Bengal’s 
delta region toward the end of 1874. The onset of winter 
arrested its westward march in the state of Bihar and the 
eastern fringes of the state of Uttar Pradesh in northern 
India. But late in February 1875, cholera erupted to cause 
a violent outbreak in Allahabad, a city in Uttar Pradesh 
and a major Hindu pilgrimage center, which became an 
important cholera disseminating center through and from 
which the infection spread all over the country along the 
regular travel routes.

The northwest and central regions of the country were 
the next to be infected. Hindu pilgrims from Allahabad 
and Nasik (a holy town) introduced cholera into the heart 
of India. From Nasik, one wave of infection moved south 
toward the Malabar coast, while south India was also 
invaded by cholera in two other directions, from Ceylon 
(Sri Lanka). One penetrated the Tirunelveli district and 
spread north through Madurai and Tiruchirapalli, where 
it fused with another strain that had arrived from Cey-

lon via the port of Nagapattinam (Negapatam). The two 
strains of cholera were reinforced by streams of infection 
from Bombay (Mumbai) and the Deccan region.

Cholera’s diffusion through the country was gradual, 
in keeping with the modes of transportation. Its effect 
was devastating. According to R. Pollitzer (see below), a 
reported 364,755 people died during this epidemic in India.

Further reading: Akhtar and Learmonth, eds., Geo-
graphical Aspects of Health and Disease in India; Pollitzer, 
Cholera.

Indian Cholera Epidemic of 1891–92 Severe epi-
demic of cholera that erupted in British-ruled India and 
spread rapidly into some parts of Europe. A recrudes-
cence (reappearance) of the ASIATIC CHOLERA PANDEMIC

OF 1881–96, it originated in the province of Bengal dur-
ing 1891 when 60,000 Hindu pilgrims arrived unan-
nounced at a small village to celebrate a bathing festival. 
The authorities were not aware of this festival, which 
came once in 30 years, and were quite unprepared for 
the crowds. Not unexpectedly, cholera broke out among 
the pilgrims and was soon transported by them into dis-
tant places. More than 580,000 cholera deaths occurred 
that year; Assam, Bengal, and the United Provinces (Uttar 
Pradesh) were among the most severely affected areas. 
That year, the town of Hardwar was free of epidemic chol-
era, but in 1892 the disease edged closer and eventually 
erupted prior to the Kumbh Mela (fair) there.

In April 1892, therefore, the government of India’s 
North-Western Provinces issued a ban on the Hardwar 
Mela and ordered more than 200,000 Hindu pilgrims 
out of the area. The railway authorities were asked 
not to issue any more tickets for Hardwar. These mea-
sures were not actively resisted but were regarded by 
the anti-British movement as an infringement of the 
country’s religious practices and beliefs. Nevertheless, 
the epidemic did erupt and spread across 14 districts 
within 10 days. It continued westward—across Punjab 
(75,000 cholera deaths were recorded here), through 
Afghanistan and Persia (Iran), and within five months 
had penetrated Russia (see RUSSIAN CHOLERA EPIDEMIC OF

1892–93).
There were 724,384 deaths attributed to cholera that 

year (1892)—a death rate of 3.40 per thousand people. 
The mortality rate was particularly high in Assam (4.29 
per thousand people), Bihar/Orissa (4.60 per thousand), 
and the United Provinces (4.15 per thousand people). 
Scholars have observed that in the latter half of the 19th 
century, famine and cholera were often inseparable com-
panions. During 1892, famine loomed over many parts of 
British India because of insufficient monsoon rains the 
previous year, particularly in the Bombay, Bengal, and 
Madras presidencies (provinces).
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Further reading: Arnold, “Cholera and Colonialism in 
British India”; Longmate, King Cholera.

Indian Cholera Epidemic of 1900 India’s worst 
cholera epidemic ever, which served to foment the ASI-
ATIC CHOLERA PANDEMIC OF 1899–1923. Like the INDIAN

CHOLERA EPIDEMIC OF 1891–92, it was closely associated 
with widespread famine conditions caused by meager 
monsoon and winter rains over much of central, west-
ern, and southern India during 1899. It began, as had its 
predecessors, in the river delta regions of Lower Bengal 
and spread rapidly across much of the country and to 
the east (see PHILIPPINE CHOLERA EPIDEMIC OF 1902–04) 
and west of it. During 1900, cholera was epidemic in 
most of the provinces of India, and the death toll for the 
year was a staggering 805,698 people (3.72 per thou-
sand)—the worst ever recorded for the disease in a sin-
gle year.

The highest mortality rate—8.71 deaths per thousand 
people—was recorded in the province of Bombay, where 
cholera was particularly virulent in the labor camps at the 
relief works. Bihar/Orissa (6.46 per thousand people) and 
the Central Provinces (6.60 per thousand people) also 
suffered high mortality rates. The average mortality rate 
was 3.72 per thousand people.

Cholera mortality then declined somewhat until 1906, 
when 690,521 deaths were recorded and 1908, when 
mortality from the disease was nearly 600,000.

Further reading: Arnold, “Cholera and Colonialism in 
British India”; Klein, “Death in India, 1871–1921.”

Indian Cholera Epidemic of 1964–66 Offshoot of 
the ASIATIC CHOLERA PANDEMIC OF 1961–75 that eventu-
ally (after the beginning of 1966) led to the displacement 
of classical cholera from India by the milder el tor biotype 
(see INDONESIAN CHOLERA EPIDEMIC OF 1961–62; PHILIP-
PINE CHOLERA EPIDEMIC OF 1961–62; TAIWANESE CHOLERA 
EPIDEMIC OF 1962).

The vibrio el tor, as the cholera’s causative agent 
was called, apparently entered India during March 
1964 through the port city of Madras (Chennai) in the 
southern state of Tamil Nadu. Another focus was estab-
lished in Calcutta (Kolkata) in April 1964. In both 
cases, repatriates arriving by sea from Mian Mar (Meean 
Meer), where el tor had been prevalent since 1963, were 
believed to have introduced the infection. In mid-1964, 
el tor appeared along the west coast, causing outbreaks 
in the cities of Surat and Baroda in Gujarat state and in 
Bombay (Mumbai) and other cities in Maharashtra state. 
The Gujarat outbreaks in July 1964 were attributed to 
infection by sea from Pakistan. Parts of India’s Bihar state 
also reported scattered outbreaks, and the infection even 

crossed over into Katmandu, Nepal. In June 1965, el tor
reached Gurgaon district—perhaps by the overland route 
from Pakistan—and spread from here to Delhi, Karnal, 
Panipat, and Ballabhgarh in Uttar Pradesh. From Madras, 
el tor spread extensively to several cities in the states of 
Andhra Pradesh and Kerala and to the cities of Bangalore 
and Mysore in Karnataka.

Within one year of its arrival, vibrio el tor had spread 
rapidly overland throughout India, enveloping 17 states 
as opposed to the seven generally infected by classical 
cholera (caused by the vibrio comma). Where it encoun-
tered classical cholera, el tor progressively replaced it. 
El tor outbreaks were characterized by milder cases and 
many more carriers; the vibrio (bacteria) itself could sur-
vive much longer outside the human body, too. All these 
factors plus the geographical contiguity of Asian territory 
helped the el tor pandemic to spread rapidly westward. 
Cholera mortality in India at this point was a mere 0.1 
percent of what it had been during the 19th century.

Further reading: Barua and Burrows, eds., Cholera;
Mukherjee and Basu, “Cholera El Tor in India.”

Indian Conjunctivitis Epidemic of 1971 Exten-
sive epidemic of acute hemorrhagic conjunctivitis 
(AHC), part of the AFRICAN AND ASIAN CONJUNCTIVITIS

PANDEMIC OF 1969–71, which affected millions of peo-
ple in India. The disease was nicknamed “Joy Bangla 
disease” or “Bangladesh conjunctivitis” because the 
epidemic coincided with the movement that led to the 
creation of the nation of Bangladesh (formerly East 
Pakistan) and was believed to have been introduced 
by refugees entering Bengal from there. The epidemic 
was first observed in the city of Bombay (Mumbai) in 
March 1971. Muslims returning from their pilgrimage 
to Mecca, where they mingled with Indonesian pilgrims, 
are credited with importing the infection into Bombay, a 
port on India’s west coast.

Given the crowded living conditions and unhy-
gienic practices in Bombay, the epidemic spread rapidly 
throughout the city. From March to September 1971, 
some 500,000 cases were reportedly treated for AHC in 
this city alone. The actual figures were undoubtedly much 
higher; according to some sources, 95 percent of the city’s 
population was actually infected. An unusual feature of 
this outbreak was that between May and August 1971, 
experts observed that AHC was occasionally accompa-
nied or followed by neurological complications such as 
radiculomyelitis and infection of the cranial nerve. Sim-
ilar observations were made during the AHC epidemics 
in Japan and Thailand. The disease’s causative virus was 
later identified as the enterovirus type 70 (E70).

From Bombay, AHC spread rapidly all over India, 
causing large outbreaks in Calcutta (Kolkata), Lucknow, 
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Amritsar, Pune, Madras (Chennai), and New Delhi during 
April–June 1971. At least a million cases were reported 
from Calcutta alone, where, during the epidemic, almost 
everyone on the streets could be seen wearing dark 

glasses. Overall, the maximum number of cases occurred 
in people 20 to 30 years old. Generally, patients undergo-
ing the prescribed treatment recovered within seven to 10 
days.

The rapid, epidemical spread of hemorrhagic conjunctivitis (infectious inflammation of the lining of the eyelids) in India in 1971. It apparently 
was brought by Muslim pilgrims returning from Mecca and swept over India within three months, likely helped by the overcrowding and low 
standards of hygiene.
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Further reading: Kono, “Apollo 11 Disease or Acute 
Haemorrhagic Conjunctivitis”; Pramanik, “Joy Bangla—
An Epidemic of Conjunctivitis in India.”

Indian Dengue Hemorrhagic Fever Epidemics
Series of outbreaks caused by dengue (breakbone fever) 
and dengue-related viruses in different parts of India dur-
ing the 1960s. The country’s first recorded epidemic of 
dengue hemorrhagic fever (DHF) occurred in the east-
ern city of Calcutta (Kolkata) late in 1963. Similar in 
many ways to the DHF outbreaks that struck Thailand, 
Singapore, Burma, Malaysia, and the Philippines during 
the same period, the Calcutta epidemic affected people 
of all ages. However, children seemed to have suffered in 
greater numbers and from a more severe form of the dis-
ease. During the outbreak, 158 deaths were reported, but 
actual mortality may have been much higher. The caus-
ative agent was the dengue type 2 virus.

During 1964, Calcutta was again invaded by a dengue-
like virus that was subsequently identified as the chikun-
gunya virus (meaning “doubled up” in Tanzania, where 
the virus was first isolated in the 1950s). This virus is not 
generally implicated in the more severe or fatal forms of 
the disease, hence this outbreak was far milder than that 
of 1963.

Dengue had been endemic in the southern Indian 
state of Tamil Nadu (formerly Madras) during 1960–63. 
In 1964, the chikungunya virus caused a major outbreak 
in the city of Vellore in Tamil Nadu. Apparently, nearly 
200,000 cases (representing more than 20 percent of 
the population) were reported during this outburst. The 
central Indian city of Nagpur also suffered an outbreak 
caused by the same virus in 1965. In some parts of the 
city, nearly 40 percent of the inhabitants came down with 
the illness.

During 1968, 200,000 people were infected by the 
dengue virus during an epidemic in Kanpur (Cawnpore) 
city in Uttar Pradesh state. People suffered from hemor-
rhagic symptoms and mortality was considerable.

Another Indian city, Ajmer (Ajmere) in the north-
western state of Rajasthan (Rajputana), reported a smaller 
outbreak caused by dengue viruses type 1 and type 3. 
Hemorrhagic symptoms were found in 55 cases. See also 
SINGAPORE DENGUE HEMORRHAGIC FEVER EPIDEMICS; THAI

DENGUE HEMORRHAGIC FEVER EPIDEMICS.
Further reading: Horsfall and Tamm, eds., Viral and 

Rickettsial Infections of Man; Howe, ed., A World Geogra-
phy of Human Diseases.

Indian Dengue Outbreak of 2006–07   Virulent 
outbreak of dengue fever that began in the city of New 
Delhi early in September 2006 and soon spawned con-

current outbreaks across northern India (Gujarat, Raja-
sthan, West Bengal, and Haryana) and some southern 
states (Maharashtra, Kerala, Tamil Nadu, and Karnataka). 
Stagnant water left behind after the monsoon season 
and around New Delhi’s massive construction sites may 
have fueled the outbreak, which affected members of the 
Indian prime minister’s family and even some doctors 
at the city’s premier hospital and prompted the United 
Nations to organize a special session to discuss com-
bat strategies. From about 3,300 cases and 50 deaths by 
October 9, 2006, the outbreak spiraled to 9,940 cases and 
183 deaths by November 14.

The disease appeared to taper off in January 2007 with 
only 52 cases reported, mostly from Kerala. In New Delhi, 
the authorities hired 2,400 additional staffers to con-
tain the outbreak (they declined to call it an epidemic), 
ordered 30 city hospitals to provide free diagnostic tests 
and checkups for dengue patients, and began a campaign 
to raise public awareness of the disease. Health workers 
continued spraying insecticide to kill mosquito larvae 
while residents and businesses were urged to get rid of 
standing water pools. Meanwhile, medical experts drafted 
comprehensive guidelines, which were distributed to hos-
pitals nationwide, for dealing with dengue, characterized 
by joint and eye pain, fever, and rash and caused by a 
mosquito-borne virus.

Further reading: Centers for Disease Control and Pre-
vention, “Dengue Fever.” Available online. URL: http://
www.cdc.gov/ncidod/dvbid/dengue. Accessed April 3, 
2007; Nordqvist, Christian, “Dengue Fever Outbreak in 
Northern India,” Medical News Today, October 3, 2006. 
Available online. URL: http://www.medicalnewstoday.
com/healthnews.php?newsid=53270. Accessed April 3, 
2007.

Indian Encephalitis Epidemic of 1977–78   Major 
outbreak of Japanese B encephalitis (JBE) that was espe-
cially devastating in the state of Uttar Pradesh in north-
ern India. The fatality rate is one of the highest for this 
disease.

Japanese B encephalitis had been known to occur spo-
radically—initially in southern India (where it was first 
observed in 1955), but since 1973 also in the north and 
northeast. Epidemic JBE, however, was less common 
and generally minor in scope. In 1977, 31,995 cases of 
JBE were reported in the country, but since these were 
not concentrated in any one geographical area, the news 
of its presence did not cause much alarm. Cases were 
reported from Karnataka, Tamil Nadu, West Bengal, 
Bihar, and Assam. During the following year, 23,446 cases 
occurred—a large percentage of them in Uttar Pradesh, 
India’s most highly populated state. Unofficially, it is esti-
mated that between 1 million and 2 million people of all 
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age groups were attacked by this virus in India in 1978. 
In October, the government-owned radio reported that 
480 people had died of JBE in a one-month period, most 
of them in Uttar Pradesh.

JBE is transmitted by mosquitoes (Culex tritaenio-
rhynchus and Culex gelidus) from an intermediate host to 
humans. It favors hot and dry weather, particularly after 
heavy rains. See also JAPANESE ENCEPHALITIS EPIDEMICS OF

THE 1920S AND 1930S.
Further reading: Spink, Infectious Diseases; Swedlund 

and Armelagos, eds., Disease in Populations in Transition.

Indian HIV/AIDS Epidemic In 2005, according to 
the best estimates of the Joint United Nations Programme 
on HIV/AIDS, India surpassed South Africa as the coun-
try with the most people living with human immunode-
ficiency virus (HIV). Although the prevalence rate—the 
percentage of the population who are infected—stood at 
0.9 percent (well below South Africa’s rate of nearly 20 
percent, India’s greater size meant that about 5.7 million 
of its people were HIV-positive. Exact numbers on the 
extent of infection are hard to determine in a nation with 
little public-sector health care and no routine HIV testing 
of pregnant women (a practice common to industrialized 
countries as well as many in Africa). Nonetheless, pub-
lic-health experts believe that HIV in India, concentrated 
for nearly 20 years in high-risk groups or certain areas of 
the country, is now spreading through the general popu-
lation; by 2010, some 20 to 25 million Indians could be 
infected.

Within the vast nation, rates of infection and patterns 
of transmission differ markedly by area. Some states were 
free of HIV disease until the late 1990s, although the cit-
ies of the south and west, such as Mumbai (Bombay) and 
Madras, had cases a decade or more earlier. Also hard-hit 
have been the northeastern states, near Myanmar (for-
merly called Burma; a major producer of heroin and site 
of one of Asia’s more severe HIV outbreaks), where the 
virus is spread mainly through the sharing of needles 
and syringes to inject drugs. In Manipur, for example, 
more than 20 percent of injection-drug users may be 
HIV-positive.

Although cases caused by contaminated drug equip-
ment have been recorded in urban areas throughout 
the country, most HIV-infected Indians (accounting for 
more than 80 percent of cases) have contracted the virus 
through unprotected heterosexual intercourse—in many 
instances through buying or selling sex. Commercial sex 
thrives in the western state of Karnataka, in part as a rem-
nant of an older custom of designating certain women 
to be servants of the gods, but sex workers are found in 
other states as well. The brothels in Mumbai alone have 
over 15,000 sex workers, who—like others elsewhere—

may have been sold or forced into the industry or who 
may have turned to it out of economic desperation. Prev-
alence rates among this group may be as high as 30 to 
60 percent. Also susceptible to HIV disease are the 2 to 
5 million long-distance truck drivers, many of whom fre-
quently engage in casual or paid sex at rest stops. When 
they return home, they may spread HIV to their wives; 
in 2004, an estimated 22 percent of HIV-infected Indians 
were married women who had had sex only with their 
husbands.

Because of taboos against discussing sex, many Indi-
ans do not realize the risks of having multiple partners 
and not using condoms. But campaigns to teach people 
about HIV transmission and safer sex have been effec-
tive: In the southern states of Andhra Pradesh, Karna-
taka, Maharashtra, and Tamil Nadu, the prevalence rate 
among pregnant women aged 15 to 24 fell to 1.1 percent 
in 2004, from 1.7 percent only four years earlier. Despite 
that success, India as a whole has not yet mounted a 
comprehensive attack on the disease. Indians affected by 
HIV are often stigmatized: In a male-dominated society, 
the wife of an HIV-positive man can be blamed for her 
husband’s illness even if she is not infected herself, and 
many HIV patients are refused medical care or admittance 
to hospitals. Perhaps as a result, few Indians are receiving 
antiretroviral treatment—which can hold off the deadly 
infections that characterize acquired immunodeficiency 
syndrome (AIDS)—even though the country produces 
and exports inexpensive generic versions of the drugs. 
See also HIV/AIDS PANDEMIC; SOUTH AFRICAN HIV/AIDS 
EPIDEMIC; THAI HIV/AIDS EPIDEMIC.

Further reading: Baldauf, Scott. “Volunteers Stalk 
HIV Ignorance on a Trek around India,” Christian Science 
Monitor, 1 December 2005; “India ‘Has Most People with 
HIV,’ ” BBC News, 30 May 2006. Available online. URL: 
http://news.bbc.co.uk/2/hi/health/5030184.stm. Accessed 
April 3, 2007. Pembrey, Graham, “HIV and AIDS in 
India,” AVERT, updated July 19, 2006. Available online. 
URL: http://www.avert.org.aidsindia.htm. Accessed April 
3, 2007.

Indian Influenza Epidemic of 1918–19 Devastat-
ing epidemic that struck India during the second wave of 
the global pandemic of influenza (see SPANISH INFLUENZA

PANDEMIC OF 1917–19), causing an estimated 12,500,000 
human deaths in India. Everywhere the influenza struck 
with unexpected severity (about 20 million deaths were 
recorded worldwide), but no country suffered as much as 
did India.

The epidemic was first observed in Bombay (Mum-
bai), India, in June 1918 and subsequently in Madras 
(Chennai) and Karachi, but its virulence was not manifest 
until the second wave invaded in September. Bombay, 
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with its teeming millions of people, crowded slums, and 
deplorably filthy living conditions, was the worst hit. 
Eight hundred influenza deaths were recorded in this city 
on one day—October 6, 1918.

By December 1918, the death toll was already in the 
millions: 800,000 victims in Berar and the Central Prov-
inces, 800,000 in Punjab, 900,000 in Bombay, 1 million 
in the United Provinces, 23,000 in Delhi, and 60,000 in 
neighboring Burma. In Punjab, trains were packed with 
dead and dying passengers, and the streets and cemeter-
ies were strewn with corpses. Altogether, more people 
died in India during this epidemic than during 20 years 
of cholera or during the four years of World War I.

Far more severe than the previous influenza epidemic 
(see ASIATIC INFLUENZA PANDEMIC OF 1889–90), it was also 
distinguished by the variety and intensity of the compli-
cations that followed the onset of flu. The disease’s incu-
bation period was often less than two days. In this case, 
following the usual symptoms of influenza (fever, head-
ache, muscle ache, nausea, and dry cough), some patients 
coughed or brought up large quantities of sputum and 
turned bluish-purple. The excessively high mortality was 
generally attributed to complications, such as pneumo-
nia, bronchitis, tuberculosis, hemorrhages of the nose and 
lung passages, malaria, and dysentery.

India’s medical and administrative facilities—already 
strained by war duties and the failure of the 1918 mon-
soon—were unable to cope with a calamity of this magni-
tude. In fact, the epidemic quickly ran its course through 
the country before any significant preventive measures 
were introduced to combat it. Indonesia was the next 
Asian country to be affected: Influenza claimed about 1.5 
million victims here.

Further reading: Marks and Beatty, Epidemics; Pyle, 
The Diffusion of Influenza; Stamp, The Geography of Life 
and Death.

Indian Influenza Epidemic of 1957–58   Mild but 
widespread epidemic, an offshoot of the ASIAN INFLUENZA

PANDEMIC OF 1957–58. It started when a luxury liner from 
Singapore arrived in India’s southern port city of Madras 
(Chennai) on May 16, 1957; numerous influenza patients 
were on board. The ship was quarantined at sea, but four 
of the nurses who went on board to treat the passengers 
came down with the disease a mere 48 hours after being 
exposed to it.

It is uncertain whether the Indian cities of Bombay 
(Mumbai) and Calcutta (Kolkata) were simultaneously 
exposed or whether the Asian flu virus arrived from 
Madras, but outbreaks occurred in both cities during the 
week of May 21. More than 1,000 flu cases were reported 
in Calcutta in week 22, and the city’s first two fatalities 
were on June 1. Passengers arriving on other luxury lin-

ers from Southeast Asia ports continually replenished the 
source of infection so that all four southern Indian states 
(Tamil Nadu, Kerala, Karnataka [Mysore], and Andhra 
Pradesh) were soon affected.

From May 18 until the end of June 1957, the virus 
(type A) had penetrated most areas of the country, start-
ing with an explosive spread through the crowded main 
cities and then slowing somewhat in its journey to 
smaller towns and villages. Earlier in 1957, another influ-
enza virus (type B) had caused localized outbreaks all 
over the country; in some areas, it still raged simultane-
ously with this new virus strain. During the 23rd week 
(June 2–8, 1957), the epidemic spread extraordinarily 
quickly, infecting most of Kerala, Mysore City, and Kolar 
in Karnataka and many towns in Andhra Pradesh, Maha-
rashtra, Orissa, Uttar Pradesh, and the Punjab. Pakistan’s 
cities of Karachi and Lahore also reported influenza out-
breaks during this period.

Starting from the 24th week, the epidemic generally 
intensified in previously affected areas. In New Delhi, 
80,573 flu cases and 15 deaths occurred during June 
alone. When the 12-week-long main wave of the epi-
demic ended on August 10, 1957, most of the Indian 
states had recorded 75 percent of their cases. Doctors 
and nurses and children between six and 15 years of 
age recorded higher-than-average attack rates, 57 per-
cent for the latter group. During a 38-week period (May 
19, 1957–February 8, 1958), 4,451,785 cases and 1,098 
deaths were reported. On the basis of the 1951 census, 
the attack rate was 12,366 per million and the mortality 
rate was three per million people. There were 242 deaths 
for every 1 million cases. The attack rate ranged from 
0.4 percent (4,000 per million people) in some northern 
states to 2.8 percent (28,000 per million) in Bombay. The 
highest mortality was in West Bengal (40.5 percent).

Many people suffered a second attack of influenza 
either during the main wave or immediately after it. It 
is not known how many of these were due to the Asian 
virus and how many to the type B virus already preva-
lent in the country. Nausea and vomiting were noted in 
an unusually large number of cases during this epidemic. 
In some areas, the primary attack was either accompanied 
or followed by a dysenteric condition. Elsewhere in the 
country, there were reports that the virus had attacked the 
nervous system in varying degrees.

Further reading: Menon, “The 1957 Pandemic of 
Influenza in India.”

Indian Kala-azar Epidemics, Early   Major epidemics 
of kala-azar (visceral leishmaniasis) that struck northeast-
ern India during the 19th and early 20th centuries. Some 
were so severe that entire villages were wiped out and 
many areas were abandoned. They also led to a consider-

178    Indian Influenza Epidemic of 1957–58



able decline in the hitherto steady population growth. In 
its epidemic form, kala-azar was confined to the Ganges 
and Brahmaputra River basins, extending from Lucknow 
in Uttar Pradesh in the west to Sylhet in Assam in the 
east.

Little is known about the history of kala-azar in India 
prior to the 19th century, when it was often confused 
with malaria, and it is possible that some of the early out-
breaks may have been a mixture of both diseases since 
parasitological diagnosis did not become widespread until 
1910. It is now established that the Phlebotomus argen-
tipes, a type of sand fly, is the principal vector of epidemic 
kala-azar in India. Locally, synonyms such as kala-jwar, 
kala-dukh, Burdwan fever, Shirkari disease, and Sahib’s 
disease were used to describe kala-azar.

The first outbreak for which records are available 
occurred in 1824. Apparently a mixture of kala-azar 
and malaria, this epidemic killed 75,000 people in Jes-
sore in the eastern province of Bengal. Over the next few 
decades, kala-azar became endemic in the region and 
spread slowly through Lower Bengal.

It invaded Burdwan in western Bengal in 1868 and, 
over the next five years, devastated its population. The 
year 1873 marked the peak of the kala-azar incidence 
in Bengal. The epidemic slowly subsided but kala-azar 
became endemic; it is a severe infectious disease marked 
by fever, progressive anemia, leukopenia, and enlarge-
ment of the spleen and liver.

It also spread eastward into Assam, where the Garo 
Hills region was severely affected between 1875 and 
1883. Apparently, this was kala-azar’s first incursion into 
Assam, and it traveled up the Brahmaputra River valley, 
invading the Nowgong district by 1891. During the next 
decade, until 1901, Nowgong and its environs suffered 
the ravages of an intense kala-azar epidemic. Within the 
first five years, more than a quarter of the arable land in 
the affected areas went out of cultivation, and whole vil-
lages vanished. In 1902, the epidemic infected the Sylhet 
district and remained there until 1907. Around the same 
time, kala–azar outbreaks were reported from Bihar, Uttar 
Pradesh, Orissa, and Tamil Nadu. Some scholars believe 
that kala-azar actually spread from Assam to Bengal in the 
1870s.

In Assam, the second wave of kala-azar was accom-
panied by an epidemic of malaria. During this phase, 
between 1909 and 1912, kala-azar incidence rose dramat-
ically in some districts.

The third wave of kala-azar established itself in Assam 
shortly before the SPANISH INFLUENZA PANDEMIC OF 1917–
19. It raged for 10 years and, except for the mass treat-
ment measures undertaken, would have been as deadly as 
the kala-azar epidemic of 1891–1901. Between 1924 and 
1927, some 156,000 cases were treated in Assam. With-
out this treatment, the epidemic would have been devas-

tating. By 1930, when this wave receded, kala-azar had 
penetrated as far east as the Sibasagar district.

Bengal, Bihar, and Assam experienced kala-azar out-
breaks in the 1940s and again in the 1970s. During the 
1950s and early 1960s, when malaria was eradicated 
through widespread spraying of DDT, kala-azar disap-
peared again, only to reemerge with redoubled fury in 
these areas in the 1970s.

Further reading: Davis, The Population of India and 
Pakistan; Peters and Killick-Kendrick, eds., The Leishman-
iases in Biology and Medicine.

Indian Kala-azar Epidemics, Later Epidemics of 
kala-azar (a mainly tropical and subtropical rural dis-
ease) across northeastern India during the 1940s, return-
ing with renewed force during the 1970s. Kala-azar is a 
severe infectious disease caused by a flagellated, parasitic 
protozoan (Leishmania donovani).

Kala-azar broke out in Assam, Bengal, and Bihar 
around 1943 and, for the first time, spread over into 
eastern Uttar Pradesh. In famine-ravaged Bengal, the 
epidemic lingered until 1949 (see INDIAN KALA-AZAR EPI-
DEMICS, EARLY).

During the 1950s, kala-azar disappeared thanks to 
extensive malaria eradication measures undertaken in the 
northeast regions of India. The spraying of DDT helped 
kill the Phlebotomus argentipes, a species of sand fly that 
is the accepted vector for the disease in these areas. How-
ever, as soon as the antimalaria campaign ended, kala-azar 
returned with even greater virulence, initially in Bihar and 
later spreading elsewhere. Bihar’s earliest cases occurred 
in 1969, but the magnitude of the problem was not real-
ized until 1973, when the epidemic was first brought to 
official attention. During 1974–77, over 70,000 cases of 
kala-azar were reported from four districts in the state 
of Bihar alone. The epidemic peaked in 1979 and, prior 
to its decline a few years later, had penetrated into areas 
where kala-azar had not been known before. In 1981, for 
instance, 700,000 cases reportedly occurred throughout 
India.

Kala-azar, or visceral leishmaniasis, is transmitted 
through the bite of the Phlebotomus sand fly carrying 
the infectious agent. The incubation period generally 
ranges between two and six months. In the early stages, 
diagnosis is difficult because the onset varies dramati-
cally from the mild to the very severe and continues for 
days or months (six months on average). Kala-azar is 
characterized by recurrent malarialike fever, severe ane-
mia, enlargement of the spleen, and gradual emaciation 
and muscular wasting. Subsequently, all these symptoms 
become more pronounced, the liver swells, and jaundice 
and spontaneous hemorrhages may occur. Secondary 
infections may complicate matters in the latter stages of 
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the disease. Post-kala-azar dermal leishmaniasis (PKDL) 
may occur years after the patient is cured and sometimes 
even in isolation. Nowadays, with early diagnosis and 
advanced treatment, patients rarely have to endure the 
more serious stages of the disease.

Some scholars have described kala-azar epidemics in 
India and elsewhere as being cyclical in occurrence. Oth-
ers have observed that they tend to occur simultaneously 
with famine, other epidemics, earthquakes, or other such 
factors followed an interepidemic period during which a 
susceptible population is established.

Further reading: Henschen, The History of Diseases;
Peters and Killick-Kendrick, eds., The Leishmaniases in 
Biology and Medicine.

Indian Kyasanur Forest Disease Epidemics of 
1957–58   Two epidemics of Kyasanur Forest Disease 
(KFD) that occurred in the Shimoga district of Karna-
taka state in southern India. KFD is a disease that affects 
humans and monkeys; in fact, the disease’s virus was first 
isolated from a wild monkey (Presbytis entellus) in the 
Kyasanur Forest of the Shimoga district during March–
April 1957. It is caused by a group B tick-borne virus 
belonging to the Russian spring-summer (RSS) viruses, 
and its clinical course is very similar to that of Omsk 
hemorrhagic fever. This was the first tick-borne virus dis-
ease to be recognized in India, and the first known incur-
sion of an RSS-related virus into a tropical area.

Symptoms of KFD appear three to eight days after 
a person is bitten by an infective tick, often near where 
monkey mortality, following an epizootic, has been 
observed. Fever (lasting five to 14 days) and headache 
signal its onset, which is sudden. Vomiting and diarrhea 
start two to three days later. Severe pain in the neck, 
lower back, and the extremities leads to extreme pros-
tration, lassitude, drowsiness, and in rare cases to coma. 
Inflammation of the conjunctivae is pronounced. Some-
times, diagnosis is aided by an eruption on the soft pal-
ate. Leucopenia and thrombocytopenia and hemorrhagic 
symptoms (sometimes lasting weeks) usually set in dur-
ing this stage, the latter leading to possibly fatal compli-
cations around the second week. The central nervous 
system is not implicated and complete recovery from 
KFD is usually a very slow process.

Both the KFD epidemics occurred within a 100-
square-mile zone of the Kyasanur Forest, where the dis-
ease had not been heard of before December 1955. The 
first cases occurred during January–April 1956 in four 
villages. Early in January 1957, more cases occurred 
but were reported as enteric fever. In February, the inci-
dence of such cases began to increase and laboratory 
investigations were launched at the end of March 1957. 
Meanwhile, the steady rise in the reported KFD cases con-

tinued from over 20 villages until the arrival of the mon-
soon rains in early June, when the human cases abruptly 
ceased. Coincidentally, this was also the period (spring-
summer) when the ticks (Haemaphysalis spinigera, the 
dominant species locally) were most active. Monkeys and 
birds were found to be the most common carriers of the 
infected ticks. A few more cases occurred once the rains 
ended in September. Overall, from September 1956 to 
August 1957, 466 cases of KFD were reported; it is esti-
mated that just as many cases escaped notification. The 
mortality rate from KFD was around 10 percent.

The second epidemic, slightly smaller than the first, 
occurred between late 1957 and August 1958. From Jan-
uary to July 1958, 181 cases were observed, 3 percent of 
them ending fatally. That year, premature rains in early 
April helped limit the case incidence greatly. The cases 
began declining in April and the outbreak was over by 
May. Except for the earliest cases, most of them covered 
the same area as the previous epidemic. Incidence was 
higher among teenagers, children, and the elderly, per-
haps because much of the local adult male population 
was already immune.

The KFD virus attacked mainly young adult males 
working in the Kyasanur Forest. With so many of them 
sick and unable to work during one of the busiest times 
of the year, the labor situation in the locality became criti-
cal. Since then, residents have been taught to prevent tick 
bites and also how to control the tick population. Also, 
a recently developed vaccine is proving fairly effective in 
preventing the infection.

Further reading: Work, “Kyasanur Forest Disease”; 
Work et al., “Virological Epidemiology of the 1958 Epi-
demic of Kyasanur Forest Disease.”

Indian Malaria Epidemic of 1974–75   Extensive 
epidemic of malaria that ravaged various parts of India 
during 1974 and reportedly escalated in 1975, thereby 
erasing some of the gains made by the country’s 20-year 
malaria eradication campaign.

During 1974, India was the most highly infected coun-
try in the world; its 2.4 million reported malaria cases 
(considered a fraction of the actual cases) accounted for a 
third of the globally reported malaria cases that year. The 
1973 hike in world crude oil prices had made the pur-
chase and domestic production of petroleum-based insec-
ticides prohibitively expensive. In addition, the malaria 
parasite had developed a capacity to withstand the nor-
mal dosage of chloroquine, a drug used to treat malaria, 
just as the mosquitoes were becoming resistant to DDT. 
Moreover, India could not afford the $75 million needed 
annually to effectively control the disease (as it was, some 
$26 million of its $46 million health budget was reserved 
for malaria control alone).
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The infection was apparently brought into the coun-
try by refugees streaming in from Sri Lanka and Pakistan, 
but it did not spread evenly in all parts of the country. 
For instance, in 1974, the Indian state of Andhra Pradesh 
reported about 125,000 cases, Karnataka had 150,000 
cases, and Tamil Nadu reported only 19,687 cases. Nearly 
10,000 cases were reported from Madras (Chennai) alone 
during the first six months of 1975, and 12,000 cases 
occurred in New Delhi until September 1975. Overall, 
some 5 million people were apparently infected dur-
ing 1975. In the Assam region, some people had devel-
oped chloroquine-resistant malaria so quinine had to be 
used in their treatment instead. There were fears that this 
strain might spread elsewhere in the country.

India’s annual production of 100 million chloroquine 
pills could not meet the needs of its 600 million people, 
so the antimalaria treatment was recommended only 
for those performing essential services. Arrangements 
were also made to divert funds from other health proj-
ects so that domestic production of chloroquine could 
be increased. Despite these efforts, malaria continued to 
spread through the next two years; 6 million cases appar-
ently occurred in 1976 and nearly 30 million in 1977.

Further reading: Altman, “Malaria Surges in India 
Despite Vast Drive”; Ramesh, Cholera and Malaria Inci-
dence in Tamil Nadu, India.

Indian Malaria Epidemics of the 1990s–2005
Resurgence of malaria in India during the 1990s that 
resulted in several major epidemics after 1994.

Malaria is endemic in India, but its incidence had been 
greatly reduced by the 1960s and 1970s. However, in 
the 1990s, it made a comeback in even more lethal form 
with many cases of cerebral malaria. One of the hardest 
hit areas was the western state of Rajasthan (especially 
the districts of Jaisalmer, Barmer, Bikaner, and Jodhpur), 
which reported a threefold rise in malaria incidence dur-
ing 1993–96. The outbreak was particularly severe in 1994 
when from 2,000 people (government statistics claim sev-
eral hundred deaths) died of malaria in the state. The rise 
was blamed on unusually heavy monsoon rains, ineffective 
spraying (too much or too little), poor training of health 
personnel, and uneven monitoring of preventive efforts. 
Also, construction on a new irrigation canal was in prog-
ress, leading to stagnant bodies of water and the influx of 
migrant workers from malaria-endemic areas. The antima-
larial drug chloroquine never made it to many rural areas, 
forcing poor villagers to buy the drug on the black mar-
ket. Malaria was rampant across Uttar Pradesh, Haryana, 
and caused outbreaks as far east as Manipur. Incidence also 
increased elsewhere in the country, including Tamil Nadu.

In 1995, malaria struck nearly 3 million people—
mainly in the northern half of India. The eastern state of 

Assam was severely hit, with 3,000 cases and 112 deaths 
reported over a 10-day period alone. Apparently, federal 
funds intended for malaria control had been misused by 
state officials. Across the country, more than one-third 
of the cases were attributed to the drug-resistant parasite 
Plasmodium falciparum, which replaced Plasmodium vivax
as the main culprit. Finally, in April 1996, responding to 
pressure from the pharmaceutical and medical commu-
nity, the Indian government lifted the long-standing ban 
on the import of mefloquine (antimalarial medication). 
At an international meeting on parasitic diseases held 
in New Delhi in mid-1996, experts agreed that India’s 
malaria problem had been seriously underestimated. 
They argued that traditional preventive measures such as 
mass spraying were not effective any more and suggested 
alternative methods such as stocking ponds with fish that 
would eat the mosquito larvae and using natural pesti-
cides, such as neem oil, as well as using treated bednets 
at night.

Heavier than normal monsoon rains in northern 
India during 1996 created huge swamps—ideal breed-
ing grounds for the mosquitoes that spread malaria. In 
addition, two dams burst in Rajasthan, submerging some 
12,000 acres of farmland and creating an even larger 
breeding area. By the end of October, over 70,000 peo-
ple were infected with malaria in the region southwest of 
New Delhi. Mortality figures ranged from 800 to 2,300, 
with the government accused of underreporting malaria-
related deaths to prevent panic. The epidemic was partly 
blamed on haphazardly planned irrigation and urbaniza-
tion schemes. That year (1996), the northern tier of the 
country reported 2.85 million of India’s more than 3 mil-
lion malaria cases.

In 1997, four districts in Gujarat, Goa, and West 
Bengal reported malaria outbreaks. Nationwide, 2.6 mil-
lion cases were reported. In 1998, malaria struck parts of 
Gujarat in a major way. In Vadodara (Baroda), the main 
hospital admitted more than 200 cases (private physi-
cians said the actual figure was twice that) a day during 
October. Goa and Maharashtra also recorded outbreaks in 
two districts. Overall incidence was down slightly from 
the previous year to 2.2 million cases.

During 1999, malaria was rampant, especially in the 
eastern state of Bihar and in the Calcutta area. Overall, 
23 districts were affected in four states (Andhra Pradesh, 
Assam, Bihar, and West Bengal). Gross negligence and 
mismanagement of resources by the public-health offi-
cials turned small outbreaks into massive epidemics. Haz-
aribagh district in Bihar was one of the worst-hit areas, 
with more than 90,000 cases and 300 deaths—figures dis-
puted by the state government. Mortality ranged between 
70 and 88 percent in Ranchi and Singhbhum districts and 
was especially high in poor tribal areas. By one estimate, 
about 5,000 people succumbed to the disease in the state. 
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A shortage of antimalaria drugs and half-hearted spraying 
efforts were blamed for the crisis. However, the malaria 
prevention program was mismanaged by state officials 
from the start. For instance, nearly 51 percent of the 
laboratory technicians’ posts remained unfilled, and only 
10 out of the 100 fever treatment and drug distribution 
centers were in operation. Also, the state did not make 
arrangements to transport the DDT provided free by the 
federal government or to spray it as indicated. The situ-
ation was almost as bad in Calcutta, where over 5,000 
cases were reported in September alone.

Malaria incidence dropped marginally to a little over 
2 million cases in 2000. The state of Orissa reported over 
400,000 cases in each of the next four years. Outbreaks 
occurred in Uttar Pradesh, Madhya Pradesh, and Karna-
taka. The following year, there was a slight increase in 
the number of malaria cases, with Plasmodium falciparum
accounting for nearly half the infections; incidence fell 
to 1.84 million in 2002 and even further to 1.78 million 
cases in 2003. That year, a large epidemic struck several 
districts in Rajasthan. Nearly a thousand deaths occur 
each year, but this does not include data from private 
hospitals. In 2004, the last year for which statistics are 
available, 1.84 million malaria cases were reported from 
across the country.

In 1995, the National Institute of Communicable Dis-
eases (NICD) said there was an urgent need to establish a 
national infectious disease surveillance network utilizing 
the existing infrastructure. Then, in 1997, the Indian gov-
ernment announced the Enhanced Malaria Control Proj-
ect (EMCP), with a $247 million, five-year loan from the 
World Bank and credit assistance from the International 
Development Association. Under this project, the govern-
ment distributed artemisinin-based combination thera-
pies (ACTs) to patients in chloroquine-resistant areas. 
In September 1998, health ministers from the South-
east Asia Region (SEAR) of the World Health Organiza-
tion (WHO) agreed to pool their resources and develop 
a common strategy to prevent malaria. They asked to be 
included in WHO’s “Roll Back Malaria” project (see AFRI-
CAN MALARIA EPIDEMICS OF THE 1990S–2006). In 2002, 
India’s National Health Policy announced its commitment 
to reduce malaria deaths by half by 2010 and to control 
the incidence of malaria in the population. However, the 
malaria parasites have become increasingly resistant to 
drugs, and several more lethal forms of the disease have 
emerged. Eighty percent of the cases occur in 20 per-
cent of the population. Whereas the government claims 
about 2 million malaria cases annually, other agencies say 
the actual number is possibly 10 times higher than that. 
In 2005, the Global Fund for AIDS, Tuberculosis, and 
Malaria (GFATM) donated US$30 million over two years 
toward malaria control activities in states not included 
under the EMCP. The continued explosion of malaria 

across India has exposed serious operational failures in 
the country’s basic public-health system. Lost productiv-
ity due to malaria costs India between US$0.5 and $1.0 
billion annually. That alone is reason to make changes in 
its treatment and control. More malaria control projects 
are planned in cooperation with international agencies.

Further reading: Knell, ed., Malaria: A Publication of 
the Tropical Program of the Wellcome Trust; Turley, “World-
wide Search for Solutions,” Geographical; news reports 
and updates available at Malaria Foundation Interna-
tional. Available online. URL: http://www.malaria.org. 
Accessed April 3, 2007; Roll Back Malaria. Available 
online. URL: http://www.rollbackmalaria.org. Accessed 
April 3, 2007.

Indian Ocean Chikungunya Virus Epidemics of 
2005–06   Epidemics of Chikungunya virus fever 
that erupted on several islands (Réunion, Mauritius, 
the Seychelles, Mayotte, and Madagascar) in the Indian 
Ocean during 2005–06, affecting more than 275,000 
people and threatening to destroy the islands’ tour-
ism-dependent economies. The virus also affected more 
than 100,000 people in outbreaks in India. The French 
island of Réunion (population 780,000) was the hardest 
hit of all, recording the world’s largest-ever epidemic of 
Chikungunya.

Chikungunya fever—a Swahili word meaning “that 
which bends up,” referring to the resulting stooped pos-
ture—was first identified in Tanzania in 1952. The virus, 
which belongs to the alphavirus family, is endemic in 
parts of Africa, the Middle East, and Asia. It apparently 
does not have any animal hosts and infects mosquitoes 
when they bite humans who are carrying the virus. Fol-
lowing a two- to 10-day incubation period, the patient 
suddenly develops a fever, headache, conjunctivitis, and 
severe arthralgia (joint pain) that causes patients to bend 
over in pain. Some patients develop a skin rash on their 
trunks and limbs. The virus tends to play havoc with the 
immune system, leaving the patient prone to other dis-
eases. There is no treatment, although anti-inflammatory 
drugs may be prescribed for joint pain, nor is there any 
viable preventive vaccine as yet. Mosquito eradication is 
the best prevention. Although most patients recover fully 
within a few weeks, some continue to experience chronic 
joint pain for over a year.

The first outbreak was reported from the Comoros 
Islands (off the east coast of Africa), where more than 
5,000 people were affected. From there, it spread to 
Réunion, where, between late March 2005 and July 10, 
2005, 3,115 cases were reported. Later in July, the cases 
began to subside. However, by mid-December 2005, 
new Chikungunya cases began to be reported from 
all parts of the island. According to some accounts, by 
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mid-January 2006, over 1,200 new cases were noted each 
week, mostly in those suffering from chronic ailments. In 
February, a healthy teenage boy became the first official 
victim of this disease. More than 110,000 people (22,000 
in the last week alone) were infected, and 52 died by 
February 17, 2006. This figure climbed to 248,000 cases 
and 155 deaths by May 2006. One-third of the island’s 
working population had to take sick time during the epi-
demic, and the economy was severely affected. On March 
3, Réunion was hit by tropical storm Diwa, which had 
the effect of slowing the epidemic. In November 2005, 
the senator for Réunion had apparently urged the French 
government to intervene and help avert a major pub-
lic-health crisis. But help did not materialize until early 
2006. The French prime minister Dominique de Villepin 
announced (during his visit to the island) a $42.8 mil-
lion aid package to help fight the disease. The French 
government dispatched medical staff, a field hospital, 
and 2,400 troops to help spray and eliminate the mos-
quitoes (the Aëdes albopictus and Aëdes aegypti were the 
main vectors) responsible for this epidemic. Some cases 
of dengue fever were also reported. Public-health author-
ities urged people to get rid of standing water around 
their homes and wear protective clothing and repellents 
to avoid mosquito bites in the evening hours. Accord-
ing to clinical research carried out on the island, 19 per-
cent of the women are carriers of this virus, which might 
explain the incidence of the disease in infants. More than 
80 percent of the island’s population remains at risk of 
contracting this disease. The World Health Organiza-
tion sent a team to investigate the outbreak and help 
coordinate a region-wide strategy in conjunction with 
the national governments. Later, while tracing the origin 
and development of this epidemic, scientists at France’s 
Pasteur Institute found that the virus had mutated dur-
ing its journey from the Comoros. This mutation helped 
it multiply faster in mosquitoes—hence the widespread 
epidemic in Réunion.

In the Seychelles, where the outbreak began in 
November 2005, about 2,500 cases were reported in Jan-
uary 2006, and the numbers were said to be increasing. 
By the end of February, there were 8,818 suspected cases. 
The army was called in to assist with the mosquito eradi-
cation efforts. By March 2006, the virus had affected over 
1,500 people on the island of Mauritius, and thousands of 
cases were awaiting confirmation. The disease reportedly 
struck Mayotte (5,834 cases) and Madagascar too. Some 
cases were imported in France, Germany, Italy, Norway, 
and Switzerland as well.

Chikungunya resurfaced in India in December 2005, 
nearly 32 years after its last outbreak, and spread to cause 
outbreaks across some southern states through the first 
six months of 2006. Cases were reported from the south-
ern states of Andhra Pradesh (30,000 cases, with Tirupati 

hard hit) and Karnataka (78,000 cases, 17,000 of them 
in Gulbarga district) and from Maharashtra (over 2,000 
cases from Malegaon in Nasik district) and Orissa (4,904 
cases) and Tamil Nadu. Dengue fever was also noted in 
many patients, indicating a dual infection (the two dis-
eases exhibit clinically similar symptoms). The actual 
incidence is believed to have been considerably higher. 
Teams of experts were dispatched to the affected areas to 
provide logistical and technical support to the local pub-
lic-health authorities.

Further reading: Kouchner, “For Public Health 
Democracy,” Liberation. Available online. URL: http://
www.truthout.org/cgi-bin/artman/exec/view.cgi/47/18005. 
Accessed April 3, 2007; Ravi, “Re-emergence of Chikun-
gunya Virus in India,” Indian Journal of Medical Microbi-
ology. Available online. URL: http://www.ijmm.org/article.
asp?issn=0255-0857;year=2006;volume=24;issue=2;spage
=83;epage=84;aulast=Ravi. Accessed April 3, 2007.

Indian Plague of 1896–97 Epidemic that started in 
Bombay’s dock area in the summer of 1896—the city’s 
first recorded incidence of bubonic plague in 184 years. 
Part of the Third Plague Pandemic (see PLAGUE PANDEMIC, 
THIRD), the disease was transmitted via the shipping 
channels from Hong Kong (see HONG KONG PLAGUE OF

1894) and claimed about 300,000 lives in India over the 
next two years.

From the docks in Bombay (Mumbai) the disease 
spread rapidly across the city, killing 2,000 people in 
1896; 11,000 in 1897; and 17,000 in 1898. Officials ini-
tially denied the existence of plague in the city and later 
tried to suppress any information about it, but it was 
already common knowledge. Terrified, some 200,000 
citizens hurriedly fled into the interior, carrying the dis-
ease with them. In September–October 1896, the dis-
ease became more virulent, killing 20,000 people in six 
months. By 1898, the epidemic had covered the Bombay 
and Mysore presidencies (now the states of Maharashtra 
and Karnataka, respectively) and the adjacent areas of the 
Hyderabad state (now Andhra Pradesh), where it did not 
take a serious turn until 1911, and even the city of Cal-
cutta (Kolkata) in the east. After 1898, Calcutta’s annual 
death toll from the plague remained in the range of 7,000 
to 8,000 for a few years.

Though the city of Bombay was hit the hardest, fear 
of the epidemic spread all over the country. Attributing 
its fury to the power of evil spirits, Muslims hung sacred 
inscriptions on the streets to ward them off, while Hindus 
believed it to be a just punishment for their sins. Dur-
ing this epidemic, 80 percent of those who contracted 
bubonic plague died from it, but the number of actual 
plague cases was grossly underreported. In the 50 years 
between 1898 and 1948, more than 12 million people 
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died of the plague in India, half of them in the first 10 
years alone.

Further reading: Gregg, Plague: An Ancient Disease 
in the Twentieth Century; Pollitzer, Plague; Winslow, The 
Conquest of Epidemic Disease.

Indian Plague of 1904–07 Recrudescence of the 
INDIAN PLAGUE OF 1896–97, part of an ongoing pandemic 
of plague sweeping across much of the globe during the 
late 19th and early 20th centuries (see PLAGUE PANDEMIC, 
THIRD).

The epidemic began in Bombay (Mumbai) and soon 
spread into India’s interior, aided by fleeing masses of 
people. The mortality was staggering, particularly in the 
provinces of Bombay and Punjab (the rural death rate far 
exceeded the urban death rate here). According to one 
estimate, 9,210 plague deaths occurred in Bombay (pop-
ulation 1 million) over a 12-month period in 1905–06. 
Punjab bore the brunt of this epidemic, with 650,000 
plague deaths (27 per 1,000) during 1906–07 and 2 mil-
lion deaths during 1901–11. The recorded nationwide 
death toll between July 1, 1904, and June 30, 1905, was 
1,328,249. It is believed that at least 3 million to 4 million 
Indians died of plague during 1896–1906, and nearly 2 
million in 1907 alone. During the course of this epidemic, 
the newly established Plague Research Commission con-
firmed the decade-old findings of the French scientist P. 
L. Simond, who had been ridiculed for his explanation of 
the role of the rat, the flea, and Yersinia pestis (the plague 
bacillus) in the transmission of the disease.

News of the epidemic caused panic in many coun-
tries, which dispatched commissions to investigate and 
report on the situation in India. Locally, the public-
health authorities launched a massive preventive cam-
paign aimed at the eradication of the rat population. For 
instance, the Bombay Council had 31,000 employees 
engaged in cleaning and disinfecting the streets. The city’s 
sewers were treated with 3 million gallons of disinfec-
tant. Homes were sprayed with carbolic acid. While these 
efforts helped control the rat population in the city, they 
also helped the spread of the disease inland.

Clearly, this was one of the most devastating outbreaks 
of plague in this century. The incidence of plague in India 
declined noticeably after this period.

Further reading: Hobson, World Health and History;
Lien-teh et al., Plague: A Manual for Medical and Public 
Health Workers.

Indian Plague of 1994   Unexpected outburst of 
bubonic and pneumonic plague in India in September 
1994. Transmitted by fleas that infest rats, the bubonic 
form of the bacterial disease first erupted in Maharashtra 

state in west central India, where many rats were drawn by 
relief grain and other stockpiled food sent there after severe 
earthquakes in 1993 that killed some 10,000 people.

Public-health officials at first seemed to downplay 
the danger of the disease, undoubtedly to avoid panic in 
Bombay (Mumbai), the capital of Maharashtra and India’s 
largest city with more than 12.5 million inhabitants. 
However, on September 20, 1994, Indians began dying 
from pneumonic plague (a more deadly strain of the 
bubonic plague) that is spread via coughs and droplets of 
contaminated saliva exhaled by infected individuals, in 
the port city of Surat, about 150 miles north of Bombay. 
In less than a week, about 200,000 panicky residents of 
Surat (a city with a population of more than 1.5 million) 
fled in jammed trains and buses, usually heading south to 
Bombay. Even doctors fled Surat by the hundreds.

In Bombay (Mumbai), India, in early October 1994, two government 
employees collect dead rats to be brought to the city’s Haffkine 
Institute for dissection and checking for the plague bacteria during 
the Indian Plague of 1994. The role of rats in the transmission of 
plague had been ridiculed by some during earlier Indian epidemics 
at the turn of the 20th century. (Associated Press/AP)
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Alarmed that the Surat refugees would carry the 
plague into Bombay’s rat-infested shantytowns and slums, 
health officials undertook swift rat-control and disease-
control measures, such as stockpiling tetracycline and 
other antibiotics. Officials urged calm, but cases of plague 
began to be reported in Bombay, New Delhi (north central 
India), and Calcutta (Kolkata) (northeast India). There 
were increased efforts to find and treat the sick, along 
with increased availability of antibiotics in pharmacies.

By October 1, health officials and the World Health 
Organization reported that plague had eased and was 
under control in India, and yet many citizens and author-
ities remained fearful that the estimated 400,000 people 
who had fled Surat by then would continue to spread the 
disease throughout the country. At least 54 people had 
died of plague in Surat, and unofficial estimates put the 
death toll as high as 300. Some families reportedly cre-
mated or buried suspected plague victims without report-
ing the deaths.

This epidemic of plague once again raised much con-
cern about the old Hindu practice of rat worship in India. 

Like cows, rats are deified in Hindu temples; no Hindu 
worship is complete without an offering to the elephant-
headed god Ganesha (or Ganeśa), who is accompanied 
by a rat whenever he travels about. In the early morn-
ing in many towns and cities in India, men and women 
can be seen carrying rats in traps and releasing them at a 
distance from their homes. Indians rarely kill rats, which 
many health officials consider a deadly menace that must 
be eradicated to escape plagues in the future.

Further reading: John F. Burns’s articles on India, New 
York Times, September 24–October 3, 1994.

Indian Poliomyelitis Epidemics of World War II
  Outbreaks of poliomyelitis (infantile paralysis) that 
occurred among soldiers and natives in India during 
World War II, from 1942 to 1944. Prevalent in parts of 
India, poliomyelitis, or polio, was an important concern 
for British troops stationed there. From one reported 
case in 1941, the incidence rose dramatically in 1942 
to 1.7 per 1,000 among British officers, 0.3 among the 

Women residents of Surat, India, cover their mouths and noses in fear of contracting infection during the Indian Plague of 1994. They were 
waiting in line for tetracycline tablets at a government distribution center in Surat in late September 1994. (Associated Press/AP)
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general ranks of British soldiers, and 0.01 among the 
Indian troops. The case-fatality rate was 17 percent among 
the Britons. The incidence fell off slightly in 1943—0.5 
per 1,000 for British officers, 0.1 for other ranks, and 0.01 
for the Indians in combat. However, the case mortality 
among the British was a staggering 33 percent. In 1944, 
1.4 cases per 1,000 were reported among British officers, 
0.3 among the British ranks, and 0.01 among the Indian 
soldiers. The case-mortality rate was 30 percent.

Polio’s initial symptoms—influenzal, catarrhal, or 
gastrointestinal—persisted from two to 10 days. Some 
patients were struck by a second wave of these symptoms 
within days of recovering from the initial attack. In most 
of the cases, the lower dorsal and lumbo-sacral sections of 
the spinal cord were affected. Also, the muscles governing 
hip and knee movement were more prone to attack than 
the distal muscles. Localized paralysis was observed in 
some cases. In approximately 5 percent of the cases, the 
cerebrospinal fluid remained uninfected during the men-
ingitic or paralytic phases of the disease. Many abortive 
cases were reported.

As in the Middle East theater, British officers suf-
fered a higher incidence of the disease than the rest of 
the troops, British or Indian. The disease appeared to 
attack those who had been in the region less than two 
years and, therefore, had not developed sufficient immu-
nity. It is believed that the unsanitary and irregularly 
inspected conditions in the officers’ mess and the officers’ 
greater contact with India’s civilian populations may have 
increased their chances of contracting the disease. See 
also MIDDLE EAST HEPATITIS EPIDEMICS OF WORLD WAR II.

Further reading: Cope, ed., History of the Second 
World War: Medicine and Pathology; World Health Organi-
zation, Poliomyelitis.

Indian Smallpox Epidemic of 1769–70   Devastat-
ing epidemic of smallpox that ripped through Bengal and 
perhaps much of India. The British had taken Bengal from 
Muslim control in 1764.

In Bengal (northeast British India), the epidemic 
capped a season of drought, floods, and eventually fam-
ine and added its own toll to an already ravaged country-
side. The cumulative impact of the famine, which began 
in 1769, was so disastrous that it lasted through two gen-
erations. Smallpox struck Bengal early in the year; Mur-
shidabad, the Bengali capital, was invaded in March, and 
mortality in the city was staggering. Eyewitnesses have 
recorded that the bodies of the dead and the dying were 
piling up so rapidly in the streets of Murshidabad that the 
authorities were unable to deal adequately with their dis-
posal. Groups of people were engaged just to remove the 
dead bodies from the streets. The epidemic apparently 
wiped out entire families.

Even Bengal’s Muslim nawab (viceroy) Syefuddowla 
could not escape smallpox’s fury and died after four 
years in office in 1770. It is estimated that about 63,000 
people died of smallpox in Murshidabad alone. Bengal 
lost one-third of its population—nearly 3 million people 
according to some—to smallpox. Another view is that 3 
million human deaths were recorded from all over India 
during the epidemic. However, historians are divided on 
whether it spread elsewhere in India and its impact there 
if it did. With inoculation (which is known to spread nat-
ural smallpox among the uninoculated) more popular in 
Bengal than in the rest of India, it is possible that Bengal 
endured the worst of the epidemic.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Hunter, Annals of Rural Bengal.

Indian Smallpox Epidemic of 1973–74   Last 
great smallpox epidemic in the world, whose origin was 
traced to the industrial city of Jamshedpur in the south-
ern part of the Indian state of Bihar. The constant move-
ment of migrant laborers to and from the township led 
to localized outbreaks in four eastern states (Bihar, Uttar 
Pradesh, Madhya Pradesh, and West Bengal) in late 1973. 
These outbreaks soon flared into an epidemic even as 
international efforts were under way to detect, report, and 
prevent any incidence of the disease in India, its principal 
endemic home. When it peaked in mid-1974, 188,000 
people in 8,664 villages had been infected, the highest 
number recorded in over two decades.

In February 1974, 1,170 new outbreaks were reported 
from villages in Bihar, 18 from its urban areas, most of 
them confined to its eastern districts. Within a couple 
of weeks, it had spread to neighboring West Bengal and 
Nepal, and the number of active cases increased dra-
matically. While each search period revealed a higher 
incidence than the previous one, eradication efforts suf-
fered severe setbacks because of a series of natural and 
man-made calamities (particularly political unrest) that 
struck Bihar. Floods in the northern part of the state and 
drought in the south caused thousands of migrant work-
ers to flee, many carrying the disease with them. Twenty-
five percent of the villages in Bihar’s three northeastern 
districts were infected.

Uttar Pradesh recorded the second-highest incidence 
of smallpox cases. From West Bengal, the disease spread 
slowly to Orissa, Madhya Pradesh, and Maharashtra. In 
May 1974 alone, a record number of 48,833 cases were 
reported in the country, over 11,000 every week. Of these, 
35,000 were reported in Bihar with 10,000 deaths in that 
month alone. During the first half of 1974, an estimated 
30,000 people lost their lives to smallpox in the country. 
Reportedly, three-quarters of the world’s smallpox cases 
were concentrated in Bihar and Uttar Pradesh at that 
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time, while India contained 82 percent of the world’s inci-
dence that year.

India has had a long history of smallpox epidemics, 
but this severe epidemic was brought to international 
attention only when reporters covering India’s first atomic 
blast in Rajasthan in May 1974 gave it extensive coverage. 
From then on, international, government, and private 
agencies redoubled their efforts and resources to eradicate 
smallpox from India. An intensive campaign, Operation 
Zero Smallpox, was launched that year. Its great success 
(the last smallpox case recorded in India occurred in May 
1975) can be considered one of the triumphant chapters 
in the global history of public health.

Further reading: Brilliant, The Management of Small-
pox Eradication in India; Fenner et al., Smallpox and Its 
Eradication; Hopkins, Princes and Peasants: Smallpox in 
History.

Indonesian Cholera Epidemic of 1821 Offshoot 
epidemic of the ASIATIC CHOLERA PANDEMIC OF 1817–23, 
tearing quickly through the island of Java, killing some 
125,000 people within a short period. The islands of 
Sumatra and Borneo in Indonesia were also affected.

The cholera was believed to have been imported into 
Semarang, a coastal town in north Java, in April 1821 
from India (see INDIAN CHOLERA EPIDEMIC OF 1817–18). 
In Semarang, it wreaked considerable havoc in a short 
time. In 11 days, 1,255 deaths were reported. The epi-
demic entered Batavia (now Djakarta) on April 27, but 
there the fatalities were much lower—778 deaths in 11 
days. Shortly thereafter, epidemic cholera had invaded 
14 residencies (official administrative divisions of rep-
resentatives of the governor general) and provinces in 
north Java. All except one were coastal regions. Within 
these provinces, the low-lying areas were more severely 
affected. The average duration of the epidemic in most 
provinces was three to four months. By December 1821, 
cholera had virtually disappeared from the island. How-
ever, it reappeared in three residencies in 1822, in one 
residency in 1823, and in three residencies in 1824.

From Java, the epidemic moved to China (see CHINESE

CHOLERA EPIDEMIC OF 1820–22) and Japan (see JAPANESE

CHOLERA EPIDEMIC OF 1822). Indonesia was subsequently 
struck by other severe cholera outbreaks.

Further reading: Marks and Beatty, Epidemics; Owen, 
ed., Death and Disease in Southeast Asia.

Indonesian Cholera Epidemic of 1961–62   Epi-
demic that spread across many Indonesian islands and 
marked the beginning of the ASIATIC CHOLERA PAN-
DEMIC OF 1961–75. The so-called el tor cholera began on 
the Indonesian island of Sulawesi (formerly Celebes), 

endemic home of the bacterium Vibrio el tor, which had 
caused outbreaks there in 1937–38, 1939–40, 1944, and 
1957–58. In January 1961, the disease erupted again in 
the port city of Makassar on Sulawesi and subsequently 
spread to the central and northern parts of the island, 
where 109 cases and 29 deaths occurred during the 
epidemic.

In May, visitors from Makassar carried the disease to 
a coastal area near the town of Kendal in central Java, 
where the island’s first cases were reported. The epidemic 
then spread to Java’s cities of Semarang and Djakarta in 
June. Apparently, it was also introduced into the city of 
Bandung but did not spread there. The island of Kaliman-
tan (Borneo) was infected in August. Over the next few 
months, cholera coursed through East Java, East Sumatra, 
and one of the small islands in the vicinity of Timor. The 
volatile political situation in Indonesia and the result-
ing movement of troops and civilians no doubt hastened 
its spread. Until February 1, 1962, the local authorities 
had been notified of 4,107 clinically confirmed cases and 
897 deaths (mortality rate of 21.9 percent). The actual 
number of cases may have been much more than this; 
also included in this figure are the 92 cases that broke 
out across 10 wards of the Central Hospital in Djakarta. 
The epidemic persisted in parts of Indonesia until March 
1962.

As in the PHILIPPINE CHOLERA EPIDEMIC OF 1961–62, 
the disease predominantly infected coastal, riverside, and 
lakeside communities and poor people living in urban 
squalor. Hilly and forested areas were spared. Indonesia’s 
Chinese community was not infected to the same extent 
as the other communities, perhaps because of preva-
lent customs like drinking tea and eating fresh-cooked 
vegetables.

Subsequently, the el tor vaccine was introduced into 
Sulawesi, along with four different types of cholera vac-
cine elsewhere in Indonesia.

Further reading: Barua and Burrows, eds., Cholera;
Felsenfeld, “Some Observations on the Cholera (El Tor) 
Epidemic in 1961–62.”

Indonesian Influenza Epidemic of 1918 Major epi-
demic, part of the global SPANISH INFLUENZA PANDEMIC OF

1917–19, which claimed an estimated 1.5 million human 
lives in Indonesia.

The first wave of the epidemic entered Indonesia, 
apparently from Bombay (see INDIAN INFLUENZA EPIDEMIC

OF 1918–19), at Pankattan on Sumatra’s east coast, late in 
June 1918. Several areas of western Java and Kalimantan 
(Borneo) reported outbreaks by late July, but the islands 
to the east remained untouched. This first wave recorded 
a high attack rate (for instance, at the Central Jail in Bata-
via [Djakarta]), but mortality was generally low.
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The second wave struck in October 1918 following a 
long, dry spell when respiratory ailments had rendered 
the populace vulnerable; it was more widespread and 
lethal. The eastern part of the Indonesian archipelago, 
spared by the first wave, was particularly hard hit. Prov-
inces that had been attacked earlier, however, generally 
escaped the worst of this onslaught. In Java, where 1.8 
percent of the Indonesians died, the eastern provinces 
were seriously affected. The islands of Sulawesi (Cele-
bes), the Moluccas, and Timor registered high mortality. 
An observer in southeast Sulawesi reported widespread 
destruction; for instance, in a village of 900 residents, 177 
died within a three-week period. The death toll on the 
island of Lombok was 36,000 people, representing almost 
6 percent of the population.

As elsewhere in the world, the influenza epidemic 
was virulent and struck without warning. High fever, dry 
cough, severe headaches, backaches, and muscle pains 
were common symptoms. Frequently, complications such 
as pneumonia, malaria, hemorrhages of the nose and lungs, 
dysentery, and tuberculosis set in with great intensity.

In most places where a large number of people con-
gregated, absenteeism was high, and shops, offices, and 
schools had to be closed. A high proportion of children 
under 15 years of age were among those killed. Normal 
life, especially in the eastern islands, was seriously dis-
rupted since there was a shortage of human resources 
to carry out many routine but necessary tasks. On the 
small island of Buton (Butung or Boetoeng), corpses were 
reportedly lying beside the roads, there being no one to 
bury them.

By late January 1919, the epidemic had almost 
faded—almost as quickly as it had struck. Its impact was, 
however, so substantial that it was soon incorporated 
into the local folklore. It also forced the enactment of 
an Influenza Ordinance in 1921, which required doctors 
to report any outbreak of influenza with a high death 
rate; then civil authorities could immediately introduce 
precautionary legislation regarding restrictions on pub-
lic gatherings, school closures, and the establishment 
of temporary shelters that could provide free food and 
medicine and, if required, funerals. Violation of the ordi-
nance meant a six-day prison term or a fine of up to 50 
guilders. Since passengers on ships had transmitted the 
disease to the eastern Indonesian islands, strict controls 
were imposed on shipping through the affected areas. 
Violation resulted in a one-year prison term or a fine up 
to 10,000 guilders.

Further reading: Owen, ed., Death and Disease in 
Southeast Asia.

Indonesian Plague of 1910–14   See JAVANESE (INDO-
NESIAN) PLAGUE OF 1910–14.

Indonesian Smallpox Epidemics of 1965–67
Series of major but scattered smallpox epidemics whose 
actual impact was grossly underreported in Indonesia.

In 1965, two different and widely separated areas of 
Indonesia reported a dramatic rise in smallpox incidence. 
During that year, the country reported 56,359 cases of 
smallpox. Of these, East Java alone contained 36,120 
cases. In the same year, a smallpox epidemic was also 
reported from Central and South Kalimantan (Borneo). It 
may have begun well before 1965, but exact details are 
not available since reporting was inadequate. Mass vacci-
nation campaigns had been conducted all over the coun-
try during the early 1960s. Perhaps in response to these, 
the epidemic in Kalimantan subsided gradually over the 
next two years. Another epidemic was reported from 
West Nusa Tenggara in 1966.

Then, in August 1967, Djakarta (Jakarta), the capi-
tal of Indonesia, reported an outbreak of the disease 
that quickly flared into an epidemic; by November, over 
50 cases of smallpox were being reported each week. In 
1967, Java alone reported more than 100,000 cases of 
smallpox. This figure, it is believed, represented only 10 
percent of the actual number of cases. Elsewhere in the 
country, the reporting was even more inadequate.

In 1968, Indonesia launched an ambitious smallpox 
eradication program and was the first of five Asian coun-
tries—where smallpox had been endemic—to declare 
itself free of the dreaded disease.

Further reading: Fenner et al., Smallpox and Its 
Eradication.

Indonesian Typhoid Epidemic of 1846–50 See 
JAVANESE (INDONESIAN) TYPHOID EPIDEMIC OF 1846–50.

Iowan Mumps Epidemic of 2006   The United 
States’s largest outbreak of mumps in over two decades 
began in eastern Iowa in December 2005 and by April 
2006 had spread to eight neighboring midwestern states 
(Illinois, Indiana, Kansas, Michigan, Minnesota, Missouri, 
Nebraska, and Wisconsin). Against a national average of 
265 mumps cases every year, more than 1,100 cases (815 
in Iowa and 350 in surrounding states) were reported 
during this epidemic. There were no deaths, but 20 peo-
ple were hospitalized.

The origin of the epidemic is not known, but there 
is speculation that it may be connected to the massive 
mumps epidemic in the United Kingdom (see BRITISH

MUMPS EPIDEMIC OF 2004–06). Both were caused by the 
genotype G, a fairly common strain across the world. The 
first cases were reported from a college campus in either 
Iowa City or Dubuque in December 2005. The infec-
tion then spread rapidly, especially among college stu-
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dents living in close quarters. Most of the patients had 
been vaccinated, but the vaccine’s efficacy is only 90 per-
cent even when both the recommended doses have been 
administered; it drops to 80 percent when only one dose 
is given. Also, about 10 percent of those fully immunized 
still remain susceptible to the disease. One-fifth of Iowa’s 
cases were reported from college campuses. By April, 55 
cases had been reported at the University of Iowa. Con-
sequently, health officials there began testing students 
with even mild symptoms and urged them to remain in 
self-imposed quarantine for a minimum of five days. Air 
travel (two infected Iowans reportedly traveled to nine 
cities) may have aided in the transmission of the disease.

Mumps is an acute viral infection that spreads through 
coughing and sneezing. After an incubation period of 16–
18 days, a general malaise sets in, followed by headache, 
fever, and—in about half the cases—a painful swelling 
of the parotid glands (acute parotitis). Nearly 50 percent 
of the infected experience mainly respiratory symptoms, 
and about 20 percent exhibit no symptoms at all. Most 
patients recover fully within five to 10 days, but a few 
develop complications such as deafness (mainly in chil-
dren), meningitis/encephalitis, and mastitis.

The Centers for Disease Control and Prevention 
(CDC) provided Iowa’s Health Department with 25,000 
doses of the measles-mumps-rubella (MMR) vaccine, 
while Merck and Co., the manufacturer, donated 25,000 
doses for use in other states affected by the epidemic. 
The Iowa Public Health Department launched a massive 
public education campaign and conducted immunization 
clinics. The morbidity rate was thus very low. The strat-
egy for dealing with a mumps outbreak is relatively sim-
ple: identification and isolation of mumps cases and high 
vaccination coverage with two doses of at-risk popula-
tions (health-care workers, for instance), combined with 
a public education campaign. Mumps is generally associ-
ated with winter and spring. The onset of summer and 
full immunization helped reduce the incidence.

Further reading: Centers for Disease Control and 
Prevention, “What You Should Know about Mumps.” 
Available online. URL: http://www.cdc.gov/nip/dis-
eases/mumps/default.htm. Accessed April 3, 2007; Iowa 
Department of Public Health, “State Health Department 
Continues Aggressive Mumps Investigation.” Available 
online. URL: http://www.idph.state.ia.us/common/press_
releases/2006/mumps_investigation_041306.asp. Accessed 
April 3, 2007; Siegal, Nina, “Mumps Epidemic Spreads; 
More Vaccine Is Promised,” New York Times, 20 April 2006. 
Available online. URL: http://www.truthout.org/cgi-bin/art-
man/exec/view.cgi/59/19232. Accessed April 3, 2007.

Iranian (Persian) Typhus Epidemic of 1942–44   
Extensive outbreaks of louse-borne typhus fever occur-

ring in Iran (known as Persia until 1935) during military 
operations in World War II.

Typhus had been prevalent in Iran for many years; 
cases were reported mainly from the cities, but the data 
from the rest of the country was incomplete. Given Iran’s 
strategic location and importance during the war, the 
authorities became alarmed when typhus erupted there 
on a large scale in 1942. It was apparently brought into 
the country by some 28,000 Polish refugees and sol-
diers who crossed over from typhus-ridden concentra-
tion camps in Russia. Malnourished and lacking adequate 
medical care, many of them developed typhus during a 
serious outbreak in their camp. This outbreak (1,102 
cases) was reportedly brought under prompt control and 
did not lead to further outbreaks. This may have been 
because Iran had been designated as a testing ground for 
new delousing techniques and for further studies of the 
disease.

The epidemic in 1943–44 was more severe and wide-
spread, registering 19,321 cases with an estimated mor-
tality rate of 18 percent. Its virulence led some experts to 
suspect (wrongly, as it later turned out) that a new strain 
of Rickettsia was responsible. British Colonel Sachs of the 
Royal Army Medical Corps recorded over 25,000 cases 
of typhus with mortality ranging from 12 percent to 37 
percent. He also reported 160 typhus cases (36 deaths) 
among the British and Indian troops fighting in Iran 
between January and July 1943. This forced the British 
Command there to vaccinate its troops against typhus.

The Iranian town of Andimeshk (population 8,000), 
near one of the American camps, reported about 1,000 
cases of typhus during 1943. While these cases appar-
ently spread rapidly among the growing civilian popula-
tion in the area, the Americans recorded only 10 typhus 
cases with no fatalities. They were well protected through 
the use of vaccination and delousing procedures, which 
were extended in 1944 to cover thousands of civilians. 
Between 1943 and 1946, the United States Typhus Com-
mission (see JAPANESE-KOREAN TYPHUS EPIDEMIC OF 1945–
46) worked tirelessly to educate the people of the Middle 
East regarding typhus prevention and supplied them with 
vaccines and insecticides. As a result, typhus outbreaks 
had declined in most of these countries by the end of this 
period.

Further reading: Moulton, ed., The Rickettsial Diseases 
of Man.

Iraqi Schistosomiasis Epidemics of c. 1910–30
Three outbreaks of schistosomiasis (bilharziasis) that 
occurred among foreign troops stationed in Iraq during 
and just after World War I (1914–18). The debilitating 
infection schistosomiasis (or “snail fever”), caused by cer-
tain separate species of blood flukes or parasitic worms 

Iraqi Schistosomiasis Epidemics of c. 1910–30    189



called Schistosoma, seriously attacks the human gastro-
intestinal or urinary tract. The fluke eggs can live within 
certain freshwater snails (hosts). The organisms emerge 
from the snails as free-swimming larvae to enter another 
host (a human being who may be working or swimming 
in water); the larvae can penetrate the human skin and 
move to the internal organs via the bloodstream.

The first outbreak occurred among Indian troops 
based in Basra in southern Iraq during the war. The sec-
ond and third outbreaks affected British troops at the 
towns of Minaidi and Al Kufa in 1921 and 1924. These 
two outbreaks were apparently caused by the Bulinus 
truncatus, a molluscan intermediate host inhabiting the 
water in which the troops bathed. All three outbreaks 
were responsible for creating an awareness of the disease 
and a desire to control its spread. Immediate steps were 
taken in this regard. For instance, canals were regu-
larly dried out, the water supply was treated with cresol 
and copper sulphate, and its flow rate increased. Also, 
troops were urged to avoid any contact with untreated 
water.

In Iraq, the incidence of schistosomiasis had been 
particularly high in the central and southern parts of the 
country. During the first four months of 1928, 887 cases 
of schistosomiasis were reported; 62 percent from Basra 
province alone. The causative agent, Schistosoma haemo-
tobium, had apparently been present in the basin of the 
Tigris and Euphrates rivers since ancient times. Chil-
dren above 10 years of age and workers exposed to water 
where infected snails abound were most susceptible to 
the disease. Its transmission in Iraq was seasonal, June to 
October being the period of highest incidence.

Recognizing the disease as a major health hazard, the 
government subsequently established a bilharziasis unit 
within the Department of Endemic Diseases to control 
its incidence. Special dispensaries and mobile units were 
also set up to diagnose and treat cases in areas of highest 
prevalence.

Further reading: Ansari, ed., Epidemiology and Control 
of Schistosomiasis (Bilharziasis); Simmons et al., Global 
Epidemiology.

Ireland, Great Plague of Severe offshoot epidemic of 
the bubonic plague in the British Isles, which reached Ire-
land in late June or early August 1348, probably via ships 
from the English port of Bristol, into which it had been 
recently imported through ship-borne plague-infected 
rats and their disease-transmitting fleas. Attacking towns 
along the eastern and southeastern coasts of Ireland first, 
the plague appeared in Dublin and Drogheda (a port 
north of Dublin) later in August of the same year, and 
continued its course, although diminished in force, until 
at least early in 1351.

Extant Irish annals attest to the high mortality rates 
occurring in coastal areas, but because they do not record 
death figures, except estimates based on hearsay, it is dif-
ficult to assess the effects of this epidemic in Ireland accu-
rately. It is certain, however, that the plague caused much 
distress. Friar John Clyn, who died in 1349 possibly from 
plague, wrote that “In scarcely any house did only one 
die but all together, man and wife with their children and 
household, traversed the same road, the road of death.” 
Among other contemporary documents is a moving 
prayer left by a young man called Hugh MacEagen: “This 
is Christmas night, and I place myself under the protec-
tion of the King of heaven and earth, beseeching that He 
will bring me and my friends safe through this plague.” 
See also ENGLAND, GREAT PLAGUE OF.

Further reading: Mullet, The Bubonic Plague and Eng-
land; Shrewsbury, A History of Bubonic Plague in the Brit-
ish Isles.

Irish Pestilences of 1519–25 Series of epidem-
ics that scourged many areas of Ireland almost continu-
ously for a period of six years, probably beginning with 
an eruption of bubonic plague in Dublin in the autumn 
of 1519. After subsiding in the winter, the disease recru-
desced in the spring, a seasonal pattern that suggests 
bubonic plague. During July, it was found in many places 
throughout the English Pale (the large area of English 
occupation on the east coast of Ireland).

The following summer, the English earl of Surrey 
wrote from Ireland to Cardinal Thomas Wolsey in Lon-
don that “there is a marvellous death in all this country, 
which is so sore that all the people be fled out of their 
houses into the fields and woods, where they likewise 
die wonderfully; so that their bodies be dead like swine 
unburied.” This indicates a probable epidemic of typhus 
fever, which is transmitted by the human body louse. The 
plague-infected, house-dwelling rat would remain behind 
in a town as its inhabitants fled, so bubonic plague is 
almost certainly not the pestilence the earl of Surrey wit-
nessed in the summer of 1521.

It is probable that smallpox and influenza, in addition 
to bubonic plague and typhus fever, comprised the mix of 
diseases that continued to invade Dublin, Limerick, Mun-
ster, and other places in Ireland through 1525.

Further reading: Creighton, A History of Epidemics 
in Britain; Shrewsbury, A History of Bubonic Plague in the 
British Isles.

Irish Pestilences of 1535–36   English chronicles 
report “a raging pestilence” in Ireland for the year 1535, 
in the Pale, the area around Dublin occupied by the En-
glish, and in other parts of the country as well, particu-
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larly in Cork. As the term plague was used at that time to 
designate a number of distinct diseases, the epidemic of 
1535 remains unidentified, although bubonic plague may 
certainly have been the disease in question. Smallpox is 
specifically mentioned as one of the epidemics scourg-
ing Ireland that year. The following year was evidently 
equally disastrous for Ireland, when “a general plague, 
galar breac, the flux, and fever” continued to afflict the 
population. The general plague may have been bubonic 
plague accompanied by the effect of famine; galar breac
is an Irish name for smallpox, and the flux is dysentery. 
The fever referred to may have been typhus or relapsing 
fever. Because bubonic plague and dysentery are mainly 
warm-weather diseases and typhus is most prevalent in 
winter, Ireland during these years was apparently sub-
jected to one wave of sickness after another with no sea-
sonal intermission.

King Henry VIII of England was advised during this 
time that few men would be forthcoming from Ireland to 
staff his army because so many men had died “in conse-
quence of plague.”

Further reading: Creighton, A History of Epidemics 
in Britain; Shrewsbury, A History of Bubonic Plague in the 
British Isles.

Irish Plague of 1348–50 See IRELAND, GREAT PLAGUE OF.

Irish Plague of 1574–76 Epidemic of bubonic plague 
that erupted in Dublin in the summer of 1574 and spread 
to many parts of eastern and southern Ireland during the 
next two years. Subsiding with the onset of cold weather, 
the plague reappeared in the spring of 1575 and continued 
through the summer, probably along with an outbreak of 
dysentery caused by extreme heat and drought that lasted 
till the end of August. By June, so many wealthy citizens 
and city officials had fled Dublin to escape infection that 
the townspeople ordered that they either return them-
selves or send a deputy to discharge their civic obliga-
tions—or else face permanent loss of citizenship.

Concealing family plague victims was common, and 
city authorities regularly issued strictly enforced orders 
with stiff penalties to prohibit such concealment because 
it was believed that isolation of the plague-sick was nec-
essary to prevent contagion. This belief was erroneous 
because bubonic plague is spread only through the bite of 
a plague-carrying or “blocked” rat-flea. Temporary hous-
ing for infected persons, to segregate them from healthy 
citizens, was provided by the city.

A physician was appointed and recompensed to 
tend “the Maire and every other that shalbe in danger 
or neede of phisicke or surgrye.” This was the first such 
appointment made in Ireland and represented a step 

forward in the public provision of health care for the 
underprivileged.

The last quarter of the 16th century was apparently 
free from any major occurrence of bubonic plague or any 
other epidemic disease in Ireland.

As in England and Scotland, the busy ports along 
the eastern coast of Ireland, as well as inland river ports, 
were most susceptible to plague, as it was introduced 
from abroad by ships carrying plague-infected rats, which 
would quickly infest the houses of the town wherever the 
ships landed. Plague might be imported from England or 
from the many ports of continental Europe.

Further reading: Creighton, A History of Epidemics 
in Britain; Shrewsbury, A History of Bubonic Plague in the 
British Isles.

Irish Plague of 1604–05   Visitation of bubonic plague 
in Ireland—part of a long and widespread epidemic that 
afflicted the British Isles from about 1600 to 1610 (its most 
violent period spanning the years 1603 to 1608). Dublin 
was suffering by the early spring of 1604, and was quickly 
abandoned by its well-to-do citizens, who could afford the 
expense of fleeing to uninfected locations. As in prior epi-
demics, the remaining townsfolk threatened disenfranchise-
ment to those who had fled. Records indicating mortality 
do not exist, but the many ordinances issued by Dublin’s 
officials to deal with the epidemic suggest its extent. The 
sick were segregated in a pesthouse built outside the city, 
and men were appointed to supervise its inmates and bury 
the dead. Proof was demanded of travelers that they were 
coming to Dublin from a plague-free location, to ensure 
that further infection was kept out of the city.

The pain suffered by plague victims, especially dur-
ing suppuration of the buboes located in the groin, arm-
pits, and neck, sometimes caused them to run from their 
houses in a state of delirium; this prompted the directive 
to the plague officials to “stop the infected from run-
ning abrode” through the streets of Dublin. The mayor 
ordered citizens to light fires before their doors three 
nights a week “for better purgeing of the aire” (see LON-
DON PLAGUE OF 1578).

After subsiding in the winter months, plague reap-
peared in Dublin in the spring of 1605 and apparently 
continued throughout the summer and fall of that year. 
Ireland did not experience another visitation of plague 
until 1650.

Further reading: Creighton, A History of Epidemics 
in Britain; Shrewsbury, A History of Bubonic Plague in the 
British Isles.

Irish Plague of 1650–51   Bubonic plague appeared 
in Ireland in the spring of 1650 for the first time since 

Irish Plague of 1650–51    191



the outbreak of 1604, possibly introduced to the island 
by a Spanish ship landing at the western port of Galway, 
from which the disease spread eastward to Dublin. This 
epidemic, which evidently lasted for two plague seasons 
(the spring, summer, and fall of 1650 and 1651), was the 
final visitation of plague in Ireland.

The sick were isolated in a pesthouse outside the city 
of Dublin, and the plague victims were cared for at the 
city’s expense. A surgeon (whose family succumbed to 
plague) was appointed by the town assembly, which also 
complained of “the absence of the able inhabitants of this 
cittie,” who had apparently fled Dublin to escape infec-
tion, as they customarily did whenever the plague struck.

The death toll for this outbreak cannot be calcu-
lated because of lack of historic records, but its severity 
is revealed in a document of June 1651 that mentions 
“the heavie plague whereby this cittie is exceedingly 
depopulated.”

No sooner did the plague subside than Ireland expe-
rienced a disastrous famine that caused high mortality 
during the next few years. Ireland’s population, especially 
the poor, continued to suffer, not only from starvation 
but also from diseases, such as dysentery, that normally 
accompanied periods of dearth.

Further reading: Byrne et al., eds., A New History 
of Ireland; Creighton, A History of Epidemics in Britain;
Shrewsbury, A History of Bubonic Plague in the British 
Isles.

Irish Typhus and Dysentery Epidemic of 1740–41
Epidemic of typhus fever and dysentery that accompanied 
the most terrible famine Ireland experienced in the 18th 
century. The misery of the poor was recorded by many 
contemporary observers, whose writings document the 
prevalence of both diseases during this time. One witness 
writes that “Multitudes have perished, and are daily per-
ishing, under hedges and ditches, some by fevers, some 
by fluxes [dysentery], and some through downright cruel 
want in the utmost agonies of despair.”

The early and exceptionally cold winter of 1739–40 
caused the destruction of the potato harvest of the fall of 
1739 and ruined the following spring planting. Typhus 
fever flared quickly among the large numbers of poor 
who wandered about in search of food, unknowingly 
spreading the disease through its vector, the human body 
louse, the constant companion of these unwashed, desti-
tute people.

Many fever victims were left unattended as physi-
cians refused to visit patients for fear of infection. The 
Irish philosopher Bishop George Berkeley wrote about 
the calamity and graciously distributed money, food, and 
medicine to the poor who appeared at his house near 
Cork each week.

Dysentery became widespread in Ireland during the 
hot and dry summer of 1740 and continued throughout 
the year, intensifying again during the drought conditions 
of the following spring.

Little or no public resources were available to meet 
crises such as this in 18th-century Ireland, and private 
charity could help only a relative few. Large-scale emi-
gration, which provided an escape route for hundreds of 
thousands of people during the great famine of 1846–49, 
was not a possibility in the 1740s.

The most reliable estimate of human deaths result-
ing from famine and disease during this period, based on 
the observations of a physician working in the county of 
Munster, is 80,000 for all of Ireland, out of a population 
of less than 2 million.

Famine conditions and epidemic illness declined in 
the later months of 1741. Typhus fever and dysentery 
continued to appear sporadically throughout the remain-
der of the 18th century, although they did not reach epi-
demic proportions again for another 80 years (see IRISH

TYPHUS AND DYSENTERY EPIDEMIC OF 1817–18).
This epidemic in Ireland coincided with a similar out-

break of typhus fever in England and Scotland (see LON-
DON TYPHUS EPIDEMIC OF 1741–42).

Further reading: Creighton, A History of Epidemics in 
Britain; Foster, Modern Ireland, 1600–1972.

Irish Typhus and Dysentery Epidemic of 1817–18
Outbreak of epidemic typhus fever that affected an esti-
mated 700,000 to 1,500,000 people throughout Ireland 
in a population of about 6 million. Dysentery also struck 
many of them at the same time.

This epidemic, following the typical pattern of typhus 
fever, occurred as a result of a ruined harvest in 1816, 
which caused families all over Ireland to abandon their 
homes and wander through the countryside and into 
towns and cities in search of food. Large numbers of 
vagrants, carrying about the human body-louse, which 
transmits the disease, thus spread the infection through 
their contact with others in crowded and dirty work-
houses, lodging places, soup lines, and hospitals. This 
large-scale vagrancy was made worse by the usual yearly 
migration of harvest workers. Special “fever huts” were 
constructed along the roads to accommodate field labor-
ers sick with typhus. It was observed by many contem-
poraries that the warm hospitality the Irish normally 
showed to paupers was denied them during the epidemic 
due to fear of infection and that ordinary feelings of con-
cern for the suffering were often lacking, even within 
families, so acute was the distress, particularly among the 
poor.

Contemporary reports tell of incredibly dirty and lice-
ridden people huddling together in their cabins or admit-
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ted as fever patients to hospitals. Near the end of 1818, 
as food-supply problems eased and people could sustain 
their families at home and by doing so avoid spread-
ing their lice far and wide, the incidence of typhus fever 
declined.

Curiously, although the number of cases during this 
epidemic was extremely high, mortality was uncommonly 
low, perhaps at approximately 65,000 human deaths. It 
was reported, however, that the case-mortality rate among 
the more privileged classes was quite high, around 25 
percent to 35 percent.

Dysentery, an enteric disease usually prevalent in 
times of food scarcity, caused an estimated 45,000 deaths.

Like most other significant outbreaks of epidemic 
typhus fever in the British Isles, Ireland’s experience dur-
ing these years was shared by England and Scotland, 
although in this instance on a less dramatic scale (see 
ENGLISH TYPHUS EPIDEMIC OF 1816–19).

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

Irish Typhus and Dysentery Epidemic of 1846–50
Devastating epidemic of louse-borne typhus fever and 
dysentery that accompanied the worst period of destitu-
tion in Ireland’s history, the Great Famine of 1846–49. A 
partial harvest in 1845 followed by a completely ruined 
crop in 1846, another partial harvest in 1847 and yet 
another totally blighted crop in 1848 left hundreds of 
thousands of Irish laborers, small tenant-farmers (cot-
tiers), and others with literally no means of subsistence. 
Their weakened constitutions and disrupted lives made 
them particularly susceptible to illness.

Typhus fever flared all over Ireland, reaching epidemic 
proportions by the spring of 1847. As countless families 
abandoned their homes to wander the roads in search of 
food, the human body-louse, which the poor of Ireland 
commonly hosted and which transmits typhus fever, was 
spread far and wide. More than 200 special fever hospi-
tals accommodated 450,000 patients in the four years 
1846–50; at least 47,300 died.

According to 1851 census figures, more than 
2,680,500 destitute people flowed into Ireland’s dirty and 
overcrowded workhouses, where at least 223,500 died. 
Typhus fever and dysentery accounted for many if not 
most of these deaths. Relapsing fever, a common “famine 
fever” that weakens the body but is rarely fatal, afflicted 
many thousands as well. Even the public works projects 
the government set in motion to provide employment 
were places where infection could easily spread, as large 
numbers of unwashed, lice-ridden people worked and 
slept together.

Private charities and public assistance provided food 
and medical services for some, but the social mechanisms 

necessary to meet such a large-scale calamity were not in 
place or even thought to be the responsibility of govern-
ment. Thousands of people were simply left to starve or 
die of disease. Many contemporaries wrote heartbreak-
ing accounts of the suffering they witnessed. A magistrate 
visiting western Cork recorded his encounter there with 
“famished and ghastly skeletons . . . such frightful spec-
tres as no words can describe, either from famine or from 
fever.” This harrowing picture was unfortunately a com-
mon sight throughout Ireland. Traditional burial rites 
were often ignored because people feared contagion from 
corpses, and it was not unusual for bodies to lie for days 
in deserted cabins. Burial pits, into which 30 or more 
bodies were placed, were not uncommon in Ireland dur-
ing these years.

Census figures for 1847–50 record nearly 166,000 
humans deaths from fever and over 100,000 from dysen-
tery and diarrhea. These numbers are low because many 
deaths were not officially recorded. Estimates of mortal-
ity for the entire famine period range from 800,000 to 
1,100,000 (including deaths that would normally have 
occurred in the course of each year). Emigration, mostly 
to the United States but also to England and Scotland, 
provided an escape from Ireland for about 1 million peo-
ple. Irish emigrants fleeing to England brought typhus, 
or “Irish fever” with them, contributing to the epidemic 
afflicting that country in the same years (see ENGLISH

TYPHUS EPIDEMIC OF 1847–48).
The epidemic of 1846–50 was the last major outbreak 

of typhus fever in Ireland.
Further reading: Boyce, Modern Ireland: The Search 

for Stability; Creighton, A History of Epidemics in Britain;
Hoppen, Ireland since 1800: Conflict and Conformity.

Irish Typhus Epidemics of 1708–10, 1718–20, 
and 1728–30   Three severe outbreaks of epidemic 
typhus fever in Ireland, each lasting about three years and 
appearing at rough intervals of eight years. Each period of 
abnormally high deaths from fever followed poor harvests 
and corresponded to similar outbreaks of typhus fever 
in England (see LONDON TYPHUS EPIDEMICS OF 1709–20; 
LONDON TYPHUS EPIDEMIC OF 1726–29). A physician who 
attended well-to-do families in the city of Cork, Ireland, 
during these two decades documented the clinical aspects 
of the disease that afflicted most of his patients. These 
valuable medical writings provide evidence that the pre-
vailing illness was typhus fever.

Epidemic typhus fever is a louse-borne disease, and 
thus is especially likely to occur during times of social 
dislocation such as war, high unemployment, and fam-
ine. Large numbers of people leave their homes in search 
of safety or food and spread lice through their continual 
movement and contact with portions of the population 
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they would not ordinarily meet. The bad harvests Ireland 
experienced during this period, especially in 1726, 1727, 
and 1728, and the resultant spreading of infection caused 
by families wandering from place to place, ensured that 
typhus fever would become rampant throughout Ireland. 
Moreover, dysentery, a perennial famine disease, was also 
quite widespread during these years, especially in the 
typhus epidemic of 1728–30.

The great Dublin-born English satirist Jonathan Swift 
wrote his infamous Modest Proposal for preventing the 
Children of Poor People in Ireland from being a Burden to 
their Parents or Country during these famine years; he 
memorably describes the appalling conditions of poverty 
and disease in which the destitute of Dublin lived.

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

Irish Typhus Epidemic of 1836–40 Four-year visi-
tation of typhus fever that reached epidemic numbers 
in many areas of Ireland, especially in counties in the 
north and west. The worst years were 1837 and 1840. As 
is usual for typhus fever, fatalities were proportionately 
highest among people over the age of 40.

Unlike many other serious outbreaks of typhus fever 
in Ireland, the epidemic of 1836–40 was not precipitated 
by crop failures or economic stagnation. These condi-
tions usually caused extensive social dislocation and thus 
accelerated the spread of infection, as vagrants trans-
ferred their body-lice, which carry the disease, to people 
with whom they came into contact in their wanderings 
in Ireland. Outbreaks of typhus fever, however, were not 
dependent upon, but merely worsened by, acute eco-
nomic and farming calamities. Fundamentally a disease of 
the poor, whose unclean and crowded living conditions 
encouraged the spread of lice, typhus fever was almost 
continuously present in Ireland, if not always in epidemic 
proportions, until the latter 19th century.

Other parts of the British Isles experienced major epi-
demics of typhus fever during these years as well (see 
SCOTTISH TYPHUS EPIDEMIC OF 1836–40).

Further reading: Creighton, A History of Epidemics in 
Britain; Foster, Modern Ireland, 1600–1972.

Iroquois Indian Smallpox Epidemic of 1662 Out-
break of smallpox that killed more than a thousand 
Indian members of the Iroquois confederacy known 
as the Five Nations (made up of the Cayuga, Mohawk, 
Oneida, Onondaga, and Seneca Indians inhabiting New 
York State). The well-organized Iroquois Confederacy or 
League was markedly struck by infectious diseases after 
1609, the year Henry Hudson sailed up the river later 
named for him, as far as present-day Albany. With the 

procurement of European trade goods, the Indians suf-
fered more bouts of epidemic illness, and the Iroquois 
Confederacy’s population fell from about 20,000 (prior to 
1630) to no more than 10,000 by 1662.

The source of the 1662 smallpox epidemic among the 
Iroquois is not certain. However, the year before, a small 
band of Susquehannock, neighbors of the Onondagas 
in central New York, was apparently decimated by the 
disease, which they may have spread to the Onondaga 
nation through trade. Nonetheless, any Indian in the Five 
Nations could have been infected from smallpox-carrying 
Canadian Indians in the north or Lenni-Lenape (Dela-
ware) Indians in the south.

The Iroquois lived in crowded dwellings housing three 
or four generations and had no concept of sanitation or 
quarantine. They traditionally visited sick relatives and 
friends—a custom detrimental to the healthy Indians 
because the infection is normally transmitted by close 
contact with patients through respiratory discharges or 
by contaminated articles. The sick Indians complained of 
high fever, aching limbs, and a burning rash of pustules 
that covered most of their bodies. Many of those who 
survived were left blind, while nearly all who became 
infected were disfigured (notably pockmarked). Smallpox 
was especially fatal to the children and the elderly, many 
of whom died from dehydration. The large number of 
deaths among the elderly men deprived the confederacy 
of its most experienced leadership in politics and ritual 
information.

Further reading: Dobyns, Their Number Becomes 
Thinned: Native American Dynamics in Eastern America;
Trigger, Handbook of North American Indians, Northeast.

Israeli Diphtheria Epidemics of 1950–51   Two out-
breaks of diphtheria in Israel, following a massive influx 
of immigrants in 1948 (when the state of Israel was 
proclaimed).

Diphtheria, long endemic in the former state of Pal-
estine, received little official attention because it was not 
regarded as an important disease. In 1950, the recorded 
incidence was more than 1,660 cases—a 25 percent 
increase over the previous year. Nearly 50 percent of these 
occurred in nonurban localities, particularly in the camps 
and settlements where the new immigrants were housed. 
Eight percent of the cases were reported from Haifa, 9 
percent from Jerusalem, and 34 percent from the Tel Aviv-
Jaffa area. The incidence rate was estimated at 148 per 
100,000 people, the case fatality rate at 0.6 percent.

Diphtheria, an acute bacterial disease, primarily 
infects the tonsils, pharynx, larynx, nose and occasionally 
other mucous membranes, the skin, and the conjunctiva 
or the genitalia. It spreads from person to person mainly 
by direct contact but sometimes also through infected 
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articles and raw milk. There are various types of diphthe-
ria, but the characteristic feature is patches of inflamed 
grayish lesions caused by the release of a certain cyto-
toxin. Its incubation period is two to five days; it is highly 
contagious for about two weeks and generally affects chil-
dren or adults who have not been immunized.

Immunization against diphtheria, while not man-
datory then, was a routine procedure in most Israeli 
camps and child welfare centers. During 1950, how-
ever, diphtheria immunization was withdrawn because 
the authorities feared that it might aggravate an ongoing 
poliomyelitis epidemic, which is believed to have helped 
trigger the diphtheria outbreaks of 1951.

During September–December 1951, diphtheria again 
became epidemic in Israel. There was a sharp and sud-
den rise in the reported diphtheria cases in the last four 
months of the year. A total of 2,445 cases of diphtheria, a 
case rate of 190 per 100,000 people, reportedly occurred 
in 1951. Israel’s Ministry of Health responded by launch-
ing a mass immunization campaign in 1952, intended 
to immunize every child under 12 years of age. See also 
ISRAELI POLIOMYELITIS EPIDEMICS OF 1950–52.

Further reading: Benenson, ed., Control of Com-
municable Diseases in Man; Simmons et al., eds., Global 
Epidemiology.

Israeli Leptospirosis Epidemic of 1949–50 Appar-
ently the first recorded human outbreak of leptospirosis.

The term leptospirosis refers to a group of zoonoses 
(diseases communicable from animals to humans) caused 
by spirochete bacteria of the genus Leptospira. The bacte-
ria are transmitted to people through the urine or tissues 
of infected animals, such as dogs, livestock, rodents, and 
wild animals, which are the reservoirs or carriers of the 
disease. It is thus an occupational hazard for those per-
sons (mainly males) whose work brings them into con-
tact with the infected matter of such animals, as well as 
for those who enjoy outdoor activities. The symptoms of 
this group of diseases are varied and vast, often compli-
cating the diagnosis.

The outbreak in Israel began when cases of leptospiro-
sis were observed among the human population in some 
of the agricultural districts of the Sharon plain. Although 
only 448 cases were reported between June 1949 and 
April 1950, the actual incidence is believed to have 
exceeded 1,000 cases. Mortality (usually due to com-
plications) was estimated at 1 to 2 percent. The highest 
incidence occurred in the Beth Itzhak area (34 per 1,000 
people). Incidence in the adjoining agricultural areas was 
eight per 1,000 persons, while in Nathanya and the sur-
rounding immigrant camps it was only one per 1,000 
people. The vegetable farmers suffered the highest attack 
rates. The outbreak, it was found, was caused by the Lep-

tospira geffeni through its chief rodent reservoir, a vole, 
Microtus guentheri.

The Israeli authorities took immediate steps to destroy 
rodent populations. Only sporadic cases occurred in 
1951. Subsequently, men in potentially hazardous occupa-
tions were immunized against certain prevalent strains of 
the bacteria. Leptospirosis is also known as Weil’s disease, 
canicola fever, infectious jaundice, hemorrhagic jaundice, 
mud fever, pea-picker’s disease, swineherd’s disease, and 
the Stuttgart disease.

Further reading: Benenson, ed., Control of Com-
municable Diseases in Man; Simmons et al., eds., Global 
Epidemiology.

Israeli Poliomyelitis Epidemics of 1950–52   Epi-
demics of poliomyelitis (infantile paralysis) that struck 
Israel for three consecutive years.

Until 1950, poliomyelitis (or polio) had been known 
to occur only sporadically in Israel. However, late in 
1949, the monthly incidence of poliomyelitis began to 
show an increase and in 1950 developed into an intense 
epidemic. Forty percent of the 1,604 cases reported in 
1950 occurred in May and June. During July and August, 
nearly 250 cases were reported every month. Initially, 
most of the cases were observed in the larger towns, but 
the epidemic subsequently spread all over the country. 
Overall, 4 percent of the cases were reported from Jeru-
salem, 24 percent from the Tel Aviv-Jaffa area, and 11 
percent from Haifa. Only 1 percent of the polio cases 
involved the Arab community in Israel. Thirty percent of 
the cases occurred in children below one year old, 55 per-
cent in children below two years of age, and 93 percent in 
children under five years of age.

The 1950 epidemic was quite intense as evidenced by 
the large number of paralytic cases (see BANGKOK POLIO-
MYELITIS EPIDEMIC OF 1952). It claimed 154 human lives, a 
case fatality rate of 9.6 percent.

Polio struck again in 1951. This time there were 919 
reported cases and 127 deaths. The case fatality rate was 
considerably higher at 13.8 percent. The following year, 
polio incidence declined slightly—851 reported cases—
but the mortality rate was still high, with 116 registered 
deaths.

In January 1956, Israel’s Ministry of Health established 
a special laboratory for the manufacture of the polio vac-
cine. Mass vaccination got underway early in 1957.

Further reading: Simmons et al., eds., Global Epidemi-
ology; World Health Organization, Poliomyelitis.

Israeli West Nile Fever Epidemics of the 1950s
Series of outbreaks of West Nile fever, which today is 
commonly called West Nile virus (WNV).
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The clinical course of the disease was marked by fever, 
rash (pronounced in young children), severe headache, 
pain behind the eyeballs, back pain, anorexia, vomiting, 
and abdominal pain. Occasionally, enlargement of the 
lymph nodes, angina, and diarrhea were present. In the 
early days when the disease was not adequately under-
stood, it was apt to be diagnosed as a mild, dengue-like 
illness.

Israel’s first recorded outbreak of West Nile fever 
occurred in 1941, but the etiology of the disease was 
not understood until the 1950s when the virus was iso-
lated and identified as a group B mosquito-borne togavi-
rus of the arbovirus family. All the outbreaks discussed 
here occurred in two main areas—one 40 miles north of 
Tel Aviv and the other about 15 miles southeast of the 
city. They were brief (no more than eight weeks long), 
explosive, and seasonal (occurring between July and 
October).

In 1950, a large outbreak occurred at a military camp 
near Pardes Hannah, north of Tel Aviv. The first two cases 
were discovered in mid-July. Over the next month, the 
incidence escalated into an epidemic. During its most 
intense period (three weeks), about 500 people were hos-
pitalized. In the following two weeks, 120 more cases 
were observed. Then the outbreak tapered off and no new 
cases were reported after the third week of September. Of 
the approximately 1,000 people at the camp, 636 were 
treated for the disease.

West Nile fever became epidemic again during the 
summer of 1951, the target this time being the kibbutz 
of Maayan Zvi, south of Haifa. Milder than the previous 
epidemic, it had two peaks, the first at the end of July, 
the second in mid-September. Of the 303 people at the 
kibbutz, 123 of them (41 percent) were affected; all the 
infants below two years of age were infected. Morbidity 
among the other age groups was as follows: 81 percent 
in the 3–5-year-olds, 34 percent in the 6–11-year-olds (a 
group away from the kibbutz at that time), 56 percent 
in the 12–16-year-olds, and 21 percent among adults 
(mainly 20–35-year-olds). It was during this epidemic 
that the causative virus was isolated from the blood of an 
infected child.

Late in the summer of 1952, another more dispersed 
outbreak of West Nile fever was reported from vari-
ous communities along the Israeli coast. Several hun-
dred people were estimated to have been infected during 
outbreaks at the Pardes Hannah camp (50 cases in two 
weeks), Givat Brenner kibbutz (30 cases late in August), 
and in many coastal communities during September.

A severe epidemic centered around the Hadera and the 
Ramlah-Lydda areas broke out during August–September 
1953. Over its brief, five-week spell, it infected over 200 
people in both these areas and 42 others elsewhere in the 
country. A detailed study of 70 patients undertaken at the 

Tel Hashomer Government Hospital during this epidemic 
yielded important information about the disease.

A smaller outbreak, also involving communities in the 
north and south of the country, was recorded in 1954. 
Approximately 100 cases are estimated to have occurred. 
The next two years (1955 and 1956) were nonepidemic. 
However, another severe outbreak occurred in 1957 when 
more than 200 cases were reported from the northern part 
of Israel.

In neighboring Egypt, West Nile infection was pri-
marily a childhood disease and adults seemed basically 
immune to it. In Israel, both children and adults were 
prone to attack, perhaps because the virus, barring the 
outbreak of 1941, was relatively new to the country.

Further reading: Bernkopf et al., “Isolation of West 
Nile Virus in Israel”; Klingberg et al., “Certain Aspects of 
the Epidemiology and Distribution of Immunity of West 
Nile virus in Israel.”

Israeli West Nile Virus Epidemic of 2000 Local-
ized but severe outbreak of West Nile virus (WNV) in 
Israel, believed to have affected thousands of persons and 
known to have killed at least 13 people during the sum-
mer of 2000. WNV used to be called simply West Nile 
fever.

WNV (named for the West Nile region of Uganda 
where it was first discovered in 1937) is endemic to the 
Middle East. Many Israelis have acquired immunity to 
it, and so the authorities did not realize the intensity of 
this outbreak until it was already well under way. Initially, 
they claimed that more accurate diagnostic tests had con-
tributed to the rise in cases, but eventually the epidemic 
could not be ignored. The bulk of the cases were from 
Israeli’s central coastal plain (the region around Sha-
ron), a popular stopover for migratory birds during the 
spring and fall. These birds are believed to have carried 
the virus into the country and transmitted it to the Culex 
pipiens molestus mosquitoes. The birds’ changing migra-
tion patterns may have been responsible for the outbreak. 
The inland city of Jerusalem and the outlying hilly tracts 
remained unaffected. The virus was found to be similar to 
the strain that caused the 1999 outbreak in New York (see 
U.S. WEST NILE VIRUS OUTBREAK), but the Israeli authori-
ties initially disputed the connection.

In most healthy adults, WNV is relatively harmless. 
Nevertheless, as news of the outbreak spread, hundreds of 
people flocked to hospitals with mild flulike symptoms. 
By mid-September 2000, 160 cases were confirmed. For 
every confirmed case, there were perhaps 10 or 20 people 
with mild symptoms of the disease (fever, rash, and ach-
ing muscles) so that the true extent of the epidemic was 
hard to ascertain. All the deaths occurred in middle-aged 
or elderly people with weak or compromised immune 
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systems; in these populations, WNV may lead to enceph-
alitis, which can be lethal. The youngest victim was a 54-
year-old woman already suffering from myasthenia gravis; 
the oldest was a man in his 80s. (WNV’s case fatality rate 
generally ranges between 3 to 15 percent, highest among 
the elderly.)

Once the epidemic was confirmed, the Israeli gov-
ernment began spraying insecticide in two dozen coastal 
towns, especially over bodies of stagnant water, drains, 
and sewers. The public was urged to prevent mosquito 
bites (WNV’s mode of transmission to humans) by wear-
ing long-sleeved garments and using insect repellent. 
When some birds on a farm in southern Israel died of the 
disease, the entire flock of 3,300 geese was destroyed. In a 
proactive step, neighboring Jordan ordered that any cases 
of WNV be immediately reported to the health ministry. 
The Israeli authorities correctly believed that the out-
break would subside naturally with the advent of cooler 
temperatures or rainy weather, which would destroy the 
mosquitoes.

Further reading: Siegel-Itzkovich, “Twelve Die of 
West Nile Virus in Israel.”

Italian Cholera Epidemic of 1866–67 Devastating 
outburst of Asiatic cholera, an acute bacterial, intesti-
nal disease characterized by its sudden onset, that killed 
about 130,000 inhabitants of Italy in 1867. It was part of 
the ASIATIC CHOLERA PANDEMIC OF 1865–75 then sweeping 
through Europe and other continents.

Spread by human carriers, by infected feces, food, or 
water, and by flies, cholera was conveyed to Italy mainly 
by ships. Also, the movement of troops during the Seven 
Weeks’ War (Austro-Prussian War) in the summer of 
1866, as well as pilgrimages and fairs, helped spread 
the disease. The historic town of Acqui in Piedmont, 
northwest Italy, first reported cholera’s outbreak in mid-
September 1865. The communicable disease was soon 
recorded in Trento and other northern towns, particularly 
in seaports like Trieste on the Adriatic. In southern Italy, 
the disease was noticed during this time in San Giovanni 
Rotondo and nearby Naples on the Mediterranean. The 
epidemic gradually spread throughout the Italian penin-
sula in 1866–67, causing much morbidity and death.

Numerous Italian physicians had been aware of poten-
tial methods of cholera control (like cleaning up their 
communities) since 1849 when British scientist John 
Snow discovered that the disease was spread by infected 
water and that epidemic control could be achieved by 
stopping the distribution of infected water. During the 
cholera pandemic in Europe (1866–67), international 
medical conferences were held in various leading cities, 
including Venice, and concluded that cholera in Europe 
since 1830 had been transmitted by unusual activity of 

the disease in the Indian subcontinent. In addition, dur-
ing this period, many European scientists abandoned the 
anticontagionist theory concerning cholera. Dr. Snow and 
others held that specific contagia (like living organisms) 
were the causes of infectious epidemic diseases; some 
others held the miasmatic theory stating that epidem-
ics were the result of atmospheric conditions (including 
poor sanitary conditions); and still others held to a com-
promise (a limited contagionism), saying that contagia 
operated in conjunction with atmospheric and social con-
ditions. See also BRITISH CHOLERA EPIDEMICS OF 1848–49 
AND 1853–54; BRITISH CHOLERA EPIDEMIC OF 1865–66; U.S. 
CHOLERA EPIDEMIC OF 1866.

Further reading: De, Cholera: Its Pathology and Patho-
genesis; Siegfried, Routes of Contagion.

Italian Cholera Epidemic of 1884–85   Devastat-
ing outbreak of cholera, killing approximately half of the 
estimated 100,000 persons who contracted this acute, 
infectious intestinal disease, principally characterized by 
diarrhea, cramps, and dehydration and spread by polluted 
water and food. In the early 1880s, Italian physicians and 
sanitarians had little definite knowledge of cholera, and 
their views were sometimes shaded by commercial and 
political interests. During the ITALIAN CHOLERA EPIDEMIC

OF 1866–67, scientists had examined the possibility that 
water supplies for drinking and cooking could become 
cholera contaminated; however, they had not considered 
food as another transmitter of the disease. Prevention 
measures and sanitation control in Italy were inadequate 
then.

In the summer of 1884, during the early part of the 
ASIATIC CHOLERA PANDEMIC OF 1881–96, the disease evi-
dently entered a number of small Italian ports aboard 
contaminated trading ships from Alexandria, Egypt. The 
contamination infected raw mussels, which were unwit-
tingly sold in large amounts by Italian street vendors. 
Thousands of people in coastal and inland towns and cit-
ies, including Genoa, Naples, Rome, and Venice, became 
infected; the city of Turin in the Po River valley, La Spezia 
in Liguria, and towns along the Adriatic coast were nota-
bly attacked during the epidemic, during which the over-
all mortality rate was at least 50 percent. Without modern 
rehydration therapies, coma and death often resulted on 
the day of infection.

After German bacteriologist Robert Koch’s discov-
ery of the comma bacillus as the cause of Asiatic cholera 
(1883), an international conference on cholera (held in 
Venice in 1885) concluded that the outbreaks in Europe 
(see SPANISH CHOLERA EPIDEMIC OF 1884–85) had origi-
nated in India, arriving on the continent via Egypt or 
North Africa. Italian scientists then studied cholera in 
depth, which resulted in extensive improvements in 
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water purification systems, sewage disposal, and pub-
lic health. Consequently, Italy experienced only small 
outbreaks of imported cases and aboard ships in various 
ports afterward.

Further reading: Chambers, The Conquest of Cholera;
Siegfried, Routes of Contagion.

Italian Diphtheria Epidemic of 1618 Major out-
break of diphtheria that killed at least 8,000 persons in 
Naples and many more in other parts of southern Italy.

In June 1618, male in canna (what Italians then called 
diphtheria, caused by a bacterium that primarily infects 
the throat) was introduced into southern Italy via Spain 
(people may be carriers without suffering from the illness 
themselves). The first diphtheria cases occurred among 
the children in the village of Chiaia near Naples. At the 
time Italian physicians observed that the pharynx of those 
infected became reddish and inflamed and, in some cases, 
glands and tonsils became swollen; also, patients experi-
enced difficulty in swallowing and breathing, and some-
times a shiny mucus (pituita) erupted from a patient’s 
head. Suffocation resulted at times. Death usually 
occurred on the fourth day of infection, but sometimes 
sooner, according to some accounts. Because the deadly 
disease affected more than one member of a household, 
Italian doctors rightly considered it contagious (diphthe-
ria is transmitted mainly via human discharges from the 
nose and throat).

From Chiaia, the infection spread to Naples, where 
it claimed some 8,000 human lives, most of them chil-
dren. The disease then moved from Naples to the city of 
Messina in Sicily, where doctors observed some kind of 
white matter (which turned blue and then black) on the 
surface of the throats of infected patients; many of these 
patients perished as a result of attempts made to remove 
these “false” membranes by means of an instrument or a 
finger. The epidemic also spread in 1618 to Palermo, Sic-
ily, whose inhabitants named the disease morbus gulie (or 
gullet disease).

During the 1618 epidemic, Italian physicians main-
tained records about the disease and fairly accurate obser-
vations about its effect on victims. Their “findings” were 
published between 1620 and 1632. During the 20 years 
following the 1618 epidemic, serious diphtheria out-
breaks struck the Italian peninsula at least five times; 
Naples was once again severely infected in 1642.

Further reading: Andrews et al., Diphtheria; Styler, 
Plague Fighters.

Italian Influenza Epidemic of 1580   Outbreak of 
influenza that evidently left a high human death toll on 
the Italian peninsula. This acute infectious viral disease 

of the respiratory tract spread from Asia Minor (Turkey) 
to the islands of Malta and Sicily and to North Africa dur-
ing the summer of 1580.

The Italian city of Naples was severely attacked by 
influenza by August, at which time it moved northward 
to Rome, Florence, Genoa, Milan, and Venice. King Philip 
II of Spain, who also ruled over southern Italy and several 
North African ports, had generated extensive commerce 
and political ties among numerous Mediterranean and 
Italian regions. Thus trade had facilitated the diffusion 
of influenza, which is transmitted by direct human con-
tact and newly soiled articles (carrying the infection) or 
through airborne droplets (particularly among crowded 
populations). Because of Spain’s great and widespread 
power in Europe at this time, some authorities have said 
that the 1580 influenza deserved to be called the “Span-
ish flu,” maybe even more so than the worldwide SPAN-
ISH INFLUENZA PANDEMIC OF 1917–19. Muslim pirates from 
Asia Minor and other parts of the eastern Mediterranean 
also helped spread the disease through their raids on 
southern and central Italian coastal towns. By September 
1580, the inhabitants of the Lombard towns in northern 
Italy were infected, as were many in the Piedmont region 
to the west, bordering southern France (which was also 
affected by the flu).

The northward spread of influenza was more lethal 
to Italy in 1580, in the pre-antibiotic period, especially 
among the very young and the elderly (as is the usual 
case with flu epidemics). Later, influenza generally spread 
from east to west across Europe, and Italy was attacked 
later in the outbreak, from northern regions. In addi-
tion, the Pyrenees and Alps acted as partial barriers to 
the spread of severe epidemics into Italy. See also VENICE

PLAGUE OF 1575–77.
Further reading: Patterson, Pandemic Influenza, 1700–

1900; Pyle, The Diffusion of Influenza.

Italian Meningitis Epidemics of 1839–45   Out-
breaks of cerebrospinal meningitis (CSM) that killed 
untold thousands of persons. This acute bacterial disease, 
which came to be called Tito Apoplettico by Italians, tends 
to afflict children and adolescents more often than adults, 
but a remarkably large proportion of the cases in Italy in 
1839–45 were among young to middle-aged adults.

Italy first recorded CSM in the period 1805–15, when 
the disease was prevalent worldwide, occurring in mili-
tary garrisons as well as in rural and crowded urban areas. 
During another worldwide CSM outbreak (1837–50), 
Italy first recorded cases in the Adriatic seaport of Ancona 
in 1839. French infantry and artillery troops had been 
stationed in Ancona since 1832 and had been constantly 
replaced or reinforced by new recruits from France, 
where CSM had been active since 1837. CSM infection is 
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by the respiratory route; pathogenic bacteria inhabit the 
mucous membranes of the nose and throat and are com-
monly transmitted in droplets by sneezing or coughing. 
The introduction of CSM carriers from France enabled 
the “wasting” disease to establish itself in Ancona, from 
where it moved both north and south along the Adriatic 
coast, infecting the ports of Senigállia, Fano, Pésaro, San 
Benedetto, and Pescara.

During the winter of 1840, the inhabitants of Naples 
and the region of Calabria in southern Italy were seriously 
infected and suffered the brunt of the CSM epidemic 
until 1845. Inhabitants of Sicily also contracted CSM in 
the winter of 1840 and endured epidemics again during 
the warmer months of 1843 and 1844. (In 1840, Italians 
infected at Senigállia carried CSM to the Greek island of 
Corfu [Kerkira], and afflicted French troops carried it to 
Algiers in North Africa.) During the epidemics in Italy—
an era before the use of sulfa drugs and antibiotics—med-
ical measures taken against CSM did little or nothing to 
reduce the toll in suffering and death; in some places, 80 
percent of those infected perished. Southern Italy again 
suffered CSM epidemics between 1874 and 1876.

Further reading: Foster and Gaskell, Cerebro-Spinal 
Fever; MacNalty, Epidemic Diseases of the Central Nervous 
System; Hirsch, Handbook on Geographical and Historical 
Pathology.

Italian Plagues of 1477–79 Devastating outbreaks 
of mainly bubonic plague that claimed the lives of more 
than 40,000 persons (perhaps more) in parts of northern 
Italy from 1477 to 1479. There was a severe famine in 
Italy during this period, so that many of the plague cases 
may have been misdiagnosed and may actually have been 
typhus fever, according to recent conclusions of some his-
torians. Nevertheless, many plague infections displayed 
buboes (inflammatory swellings of glands in the groin or 
armpit) and other common plague symptoms. The esti-
mated 80,000 human fatalities attributed to the epidemic 
appears too high, but more than half that number, at 
least, seem to have expired from plague.

The Italian city of Milan (capital of Lombardy) 
was attacked by the contagious, bacterial disease in the 
spring of 1477, and more than 22,000 inhabitants had 

Engraving entitled “The Plague” by Marcantonio Raimondi (c. 1480–c. 1534), whose picture here captures the fear and dread engendered in 
people by the disease in the 15th and 16th centuries. (Historical Picture Archive/CORBIS)
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perished from it by year’s end. The commensal black rat, 
which lived in proximity with the inhabitants, was the 
rodent host of the disease, which was generally passed to 
humans by the bite of an infective rat flea. At the time, 
an Italian diarist from Parma described some Milanese 
citizens who were so feverishly delirious with plague as 
being suicidal (they threw themselves out of windows); 
entire families were wiped out.

The Lombard city of Brescia was also struck by plague 
in 1477 and lost more than 200 people each day during 
the epidemic’s first four months. An Italian chronicler 
in Brescia reported that many priests and friars, fearful 
of the lethal disease, refused to aid the sick and instead 
encouraged processions that only helped to spread the 
plague bacillus (Yersinia pestis). Physicians in the laza-
retto (hospital for the treatment of plague) were unable 
to cope with the overwhelming number of patients; the 
mortality rate was as high as 90 percent in the untreated 
bubonic cases, and almost all with the pneumonic form 
of plague died, some within hours of contracting it from a 
highly contagious bubonic patient. Most of the physicians 
succumbed to the disease themselves. Piles of dead bod-
ies awaiting burial were set upon by roaming dogs, and 
gravediggers were accused of robbing and even sexually 
molesting corpses. In Brescia, where plague was called 
mal del zucho, total disease fatalities rose to about 34,000 
by the end of 1477 (however, many of these were likely 
attributable to typhus). In Milan, the plague (and typhus) 
lingered epidemically but much less fatally until 1479.

Plague also reached the large seaport of Venice in 
northeast Italy, where it affected mainly the poor and 
killed about 30,000 people in 1477–78. From Venice, the 
pestilence was transmitted to the Croatian region of Dal-
matia in 1478. That same year Mantua, a city in eastern 
Lombardy, suffered moderately from a plague outbreak. 
Once again the poor suffered the most; they were seg-
regated in unsanitary quarters and left to starve by the 
rich, who fled Mantua at the start of the epidemic. In the 
nearby commune of Sondrio, the poor and hungry threat-
ened to rob the homes of the wealthy for food. To the 
south, the Italian communes of Modena, Parma, and San 
Marino were also affected by plague, but not as devastat-
ingly as Venice, Milan, Brescia, and other places. See also 
FLORENCE PLAGUE OF 1347–48 (BLACK VOMIT); FLORENCE

PLAGUE OF 1417; FLORENCE PLAGUE OF 1630–33.
Further reading: Carmichael, Plague and the Poor in 

Renaissance Florence; Cloudsley-Thompson, Insects and 
History; Winslow, The Conquest of Epidemic Disease.

Italian Plagues of 1629–31   Catastrophic outbreaks 
of mainly bubonic plague that claimed the lives of about 
280,000 persons in Lombardy and other territories in 
northern Italy.

In 1629, during the Thirty Years’ War (1618–48) 
in Europe (see THIRTY YEARS’ WAR EPIDEMICS), German 
and French troops carried the plague disease to the city 
of Mantua in eastern Lombardy, where France was wag-
ing war against Austria and Spain. Some Venetian sol-
diers, who contracted plague and fled Mantua, carried it 
throughout northern and central Italy. Brescia in central 
Lombardy became the first Italian city seriously attacked 
by plague that year. The plague bacillus also spread in 
1629 to other northern Italian cities, including Bologna, 
Padua, Parma, Turin, and Genoa on the coast.

When plague reached Milan (Lombardy’s major com-
mercial center) in October 1629, strict preventive mea-
sures were mandated there, including the burning of 
all items suspected of harboring the dreaded infection 
and the quarantining of all persons who had come in 
contact with plague-infected people. These unpopular 
measures are thought to have helped keep the outbreak 
isolated among those who had acquired supposedly con-
taminated articles from German soldiers. Plague-infested 
fleas (responsible for spreading the disease to rodents and 
humans) can survive wherever there are an abundance of 
rodents; they can live from six weeks to a year lodged in 
clothes, carpets, grains, and other goods.

In March 1630, as a result of relaxed precautionary 
measures during a carnival in Milan, plague erupted 
severely in various quarters of the city and then spread 
to such an extent that about 3,500 inhabitants were 
reportedly dying every day. Milanese officials erected two 
additional lazarettos (lazarets, hospitals for contagious 
diseases) and some 800 straw huts outside the city to 
shelter relatives of the sick. In Milan and 14 other cities 
in northern Italy, plague broke out in two major waves: 
in the autumn and winter of 1630 and the spring and 
summer of 1631. Ignorant of the cause of the disease, 
Italian physicians administered various ineffective treat-
ments to their patients, including bloodletting, emet-
ics, and ointments. Death sometimes occurred on the 
first or second day of infection for those who contracted 
the more infectious pneumonic or septicemic forms of 
plague; bubonic plague patients generally died within 
two to seven days.

Overall, Milan (Lombardy’s largest city, with a popu-
lation of about 130,000 people prior to 1630) suffered 
approximately 60,000 fatalities. Mantua recorded some 
25,000 human deaths; Cremona some 17,000 deaths; and 
Brescia about 11,000 deaths. The mortality rate in each of 
these three Lombard cities has been estimated at around 
46 percent. In Bergamo (northwest of Brescia), there were 
about 10,000 plague fatalities (40 percent mortality); in 
Como (north of Milan), there were 5,000 deaths (42 per-
cent mortality). Monza (near Milan) had the highest mor-
tality rate of Lombardy’s cities: about 57 percent (some 
4,000 out of a population of 7,000 perished).
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East of Lombardy, the republic of Venice, which had 
barely recovered from the VENICE PLAGUE OF 1575–77, was 
again severely struck in 1630–31 when reportedly about 
46,000 inhabitants out of a population of 140,000 died 
from plague. Some historians contend that the 1630–31 
epidemic of plague in Venice helped cause the subsequent 
downfall of this city-state as a world power. After the epi-
demic, the Venetians erected the Santa Maria della Salute, 
a magnificent church on the Grand Canal, in gratitude 
for their deliverance from the terrible sickness. The city 
of Verona (under the rule of Venice) suffered a mortality 
rate of 61 percent, with about 38,000 inhabitants dying 
from plague. East of Verona, Padua (also under Vene-
tian rule) reported similarly terrible human losses: about 
19,000 deaths out of 32,000 inhabitants (59 percent mor-
tality) during 1630–31. The nearby city of Vicenza (under 
Venetian rule too) suffered about 12,000 fatalities at the 
time from the disease.

In north-central Italy, the papal-ruled city of Bologna 
lost an estimated 15,000 citizens to plague (24 percent 
mortality), while nearby Modena lost some 4,000 of its 
18,000 citizens and Parma, another neighbor, saw half its 
population succumb (15,000 victims) during this plague 
period. The disease was not as devastating to populations 
in northwest Italy; for instance, the city of Carmagnola 
(south of Turin) reported about 1,900 deaths (25 percent 
mortality in a population of 7,600). Plague also spread 
farther north into Tyrol (Tirol), an Alpine region of west-
ern Austria and northern Italy, to afflict even more inhab-
itants. See also FLORENCE PLAGUE OF 1630–33.

Further reading: Cipolla, Fighting the Plague in Sev-
enteeth century Italy; Prinzing, Epidemics Resulting from 
Wars.

Italian Plagues of 1656–57   Catastrophic outbreaks 
of mainly bubonic plague, killing about 218,000 persons 
in Naples, Rome, and Genoa out of a total population of 
498,000 in these three cities. Much of the rest of Italy 
remained plague-free, partially due to events dating from 
before 1652.

For more than 100 years prior to 1652, the health 
magistracies (offices of the magistrates) in the capital cit-
ies of the republics and principalities in northern Italy 
had firmly established a policy of regularly informing 
each other about plague outbreaks in Italy and the rest of 
Europe, as well as in North Africa and the Middle East. In 
1652, these northern Italian cities set up an official “cir-
cle of communications,” called the concerto, and invited 
Rome and Naples to the south to participate in such joint 
actions as not doing business with any plague-infected 
cities and states. Naples (then under Spanish rule) kept 
corresponding with the northern cities but refused to 
suspend or restrict its trade with Spain and Spanish ter-

ritories, where plague occurred in 1652; thus Naples was 
forced to remain outside the “circle,” as was Rome.

Exactly where plague came from in 1656 and how 
it spread in Italy are not known. Some say the disease 
spread from Naples to Rome to Genoa, and others say 
it moved in the opposite direction, from north to south. 
After plague erupted in Genoa in 1656, the concerto fell 
apart, with the city of Florence in central Italy barring all 
business with Genoa (plague did not enter Florence in 
1656 and 1657). Venice in northern Italy also took strict 
precautionary measures, remembering the disastrous 
VENICE PLAGUE OF 1575–77.

Naples was rather lax in its restrictions and precau-
tions, and its health board consisted of only two persons, 
a commoner known to take bribes to break the law and an 
aloof nobleman. Various ineffective methods of treatment 
(notably bloodletting and emetics) were administered to 
plague-suffering Neapolitans, who were victims primarily 
of the bubonic form, although the pneumonic and septice-
mic forms (“plague with blood spitting”) did occur. Naples 
apparently suffered approximately 150,000 human deaths 
(half its population) during the epidemic; also killed by 
plague were some 45,000 people in Genoa (about 60 per-
cent of the city’s inhabitants) and about 23,000 people in 
Rome (about 19 percent of its population).

Further reading: Cipolla, Fighting the Plague in 
Seventeeth Century Italy; Hirst, The Conquest of Plague.

Italian Smallpox Epidemics of 1814 Variola out-
breaks that affected thousands of people mainly in Ita-
ly’s northern region of Lombardy, as well as in Rome. As 
French Emperor Napoleon I’s hold on Italy weakened in 
1813, invading Austrian forces carried the smallpox virus 
with them to the duchy of Milan, the commercial center 
of Lombardy, which suffered an outbreak the following 
year. Thousands of Milanese were vaccinated in a process 
employed by a Milanese scientist, Luigi Sacco, who had 
been using it since discovering natural cowpox infections 
in area cattle in 1800. Smallpox spread eastward to Cre-
mona, another duchy in Lombardy.

However, Sacco’s arm-to-arm cowpox vaccine had a 
dangerous side effect: other diseases could be transmitted 
in the process, such as syphilis and erysipelas (acute skin 
infection). That fear was realized in Cremona in 1814, 
where 63 children in the rural village of Rivalta received 
vaccinations with material taken from the vaccinal pus-
tule of an infant thought to be healthy but carrying syph-
ilis, caused by a spirochete (single-celled, spiral germ). 
Forty-four of the vaccinated children contracted overt 
syphilis, and several immediately died of it; it also spread 
to some of the victims’ mothers and nurses.

The movement of infected Austrian troops spread 
smallpox to other northern Italian cities, such as Brescia, 
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Mantua, Parma, and Modena. Precautions to fight the dis-
ease varied from almost nothing to serious measures, such 
as in Rome, where the Pope endorsed vaccination in 1814 
after a serious outbreak that year. Despite the dangers 
of arm-to-arm vaccination, the cowpox vaccine reduced 
considerably the number of infections and helped control 
smallpox in Italy. See also ITALIAN SMALLPOX EPIDEMIC OF

1900–02.
Further reading: Dixon, Smallpox; Hopkins, Princes 

and Peasants: Smallpox in History.

Italian Smallpox Epidemic of 1870–72 Serious 
smallpox outbreak killing untold thousands of persons in 
the newly united kingdom of Italy.

The deadly smallpox virus had evidently been smol-
dering in many parts of Italy since 1861. Many Italian 
patriots led by Giuseppe Garibaldi had contracted the 
disease while fighting the French for control of Sicily 
and Naples in 1861; these volunteer patriots had become 
infected in the district of Côte-d’Or in eastern France, 
where the disease was then very prevalent. After achiev-
ing the unification of Sicily and Naples, they carried the 
virus home with them to the Italian Peninsula.

Before 1870, the northern Italian city of Milan in 
Lombardy reported about 200 to 300 cases of smallpox 
annually. The spread of smallpox significantly increased 
in July 1870 when the Franco-Prussian War (1870–71) 
broke out. (War is traditionally a breeder of disease, 
which is easily spread when soldiers are herded together 
in camps and barracks, exposed to hardship, fatigue, ver-
min, and inclement weather, and involved in mass move-
ments.) After France’s Emperor Napoleon III withdrew 
his troops from Rome and elsewhere in Italy (whose uni-
fication was thus completed), the highly communicable 
smallpox virus spread among the inhabitants of numer-
ous Italian cities. Milan was particularly hard hit, report-
ing an estimated 6,000 cases of smallpox and more than 
1,000 deaths before the epidemic in the city ended in 
1871. The new Italian capital of Rome suffered a severe 
outbreak between October 1871 and about mid-1872, 
during which more than 1,000 persons perished from 
smallpox.

Variolation (inoculation with the smallpox virus) had 
long been practiced in Italy but was replaced in 1798 
with Edward Jenner’s more effective method of inocula-
tion with cowpox; however, neither the germ for small-
pox nor the immunity process of vaccination (Jenner’s 
method) was clearly understood in much of Italy in 
1870. Vaccination with Jenner’s vaccine, which cannot 
be transmitted to a second subject, was entirely volun-
tary in Italy during this time. Smallpox continued to be a 
serious problem in the country into the early years of the 
20th century.

Further reading: Prinzing, Epidemics Resulting from 
Wars; Shurkin, The Invisible Fire.

Italian Smallpox Epidemic of 1900–02 Outbreak 
of smallpox (known medically as variola) that claimed the 
lives of almost a quarter of the 60,532 persons reported 
infected. It struck especially severely in the major Italian 
cities of Genoa, Milan, Naples, and Rome.

This ancient European scourge, a disease known 
to have afflicted Italy since the sixth century A.D., 
had become endemic in regions of the country by the 
16th century, when outbreaks began to occur spo-
radically, and in the following centuries. The highly 
contagious viral disease, which is transmitted directly 
from person to person through respiratory discharges 
and by contaminated material, claimed nearly 50,000 
Italian lives during a serious, three-year-long outbreak 
throughout the country (1887–89). However, small-
pox vaccination remained entirely voluntary in Italy 
well into the 20th century, despite the Italian’s general 
endorsement since the early 1800s of English physician 
Edward Jenner’s cowpox vaccine as a deterrent. Confu-
sion about the efficacy of the smallpox vaccine helped 
the antivaccinationists’ movement, which raised ques-
tions about the duration of immunity, among other 
things.

Italian officials reported 14,951 human fatalities from 
smallpox during the 1900–02 epidemic. France, Germany, 
and Great Britain—countries then with larger populations 
than Italy (which had an estimated 35 million people)—
reported morbidity and mortality from the disease in far 
fewer numbers. For instance, in Germany (which had 
about 65,000,000 people at that time), only 386 human 
deaths from smallpox were reported between 1900 and 
1910, undoubtedly due to the development of an effec-
tive vaccination program. During this same decade in 
Great Britain, where antivaccinationists were still strong, 
there were an approximate 5,000 deaths from the disease 
(see BRITISH SMALLPOX EPIDEMIC OF 1901–02). In Italy, the 
variola virus claimed another 4,049 victims from 1904 to 
1910. It would take the devastating ITALIAN SMALLPOX EPI-
DEMIC OF 1920–21 before Italian authorities would under-
take mass smallpox vaccination and thus free the country 
from the disease’s ravages.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Shurkin, The Invisible Fire.

Italian Smallpox Epidemic of 1920–21   Severe 
smallpox (variola) outbreak that killed 12,433 persons 
out of 31,097 who were reported infected. This highly 
contagious viral disease, which is transmitted normally 
by close contact with patients through respiratory dis-
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charges, had been prevalent in Russia, Poland, and parts 
of Austria-Hungary during World War I (1914–18). Sick 
soldiers returning home after the war brought the disease 
back to Italy.

During World War I, smallpox had not been epidemic 
among the Italian military forces, who had been vacci-
nated. However, being in contact with various popula-
tions in which the disease was prevalent caused a number 
of infections and some deaths among the soldiers in com-
bat. Enough of the smallpox virus was present in bodies 
and clothing of the returning Italian soldiers to constitute 
a serious threat to the Italian civilian population by 1920. 
This was not the first time returning Italian troops were 
responsible for infecting the home populace; in 1870, vol-
unteer patriots under General Giuseppe Garibaldi, work-
ing to unite Italy, brought smallpox into Italy from France.

During the first two decades of the 20th century, there 
were approximately 18,000 human deaths from small-
pox in Italy, whose population was not well vaccinated 
despite the introduction of compulsory vaccination in 
parts of the country since 1806. In 1920, Italy was espe-
cially hard hit by smallpox, recording 26,453 cases and 
11,073 deaths. Mass vaccinations in 1921 reduced small-
pox morbidity (incidence of disease) to 4,644 reported 
cases and total fatalities to 1,360. Women accounted for 
a large proportion of the cases during the 1920–21 Ital-
ian epidemic, which permeated into regions of Austria, 
Switzerland, and France that border Italy. Many of the 
1,740 smallpox infections that were reported in well-vac-
cinated Germany in 1920–21 were among Italian visitors 
to that country.

Italy had only 534 cases of smallpox with 37 fatalities 
in 1922, and for the next 20 years, the morbidity contin-
ued to decline dramatically (no cases were reported for 
many of those years); in 1943 and 1944 (during World 
War II), an upsurge occurred when a total of 5,704 small-
pox infections were reported in the country.

Further reading: Dixon, Smallpox; Shurkin, The Invis-
ible Fire.

Italian Typhoid Epidemics of 1950–52 Outbreaks 
of typhoid fever and paratyphoid fever (intestinal disease 
resembling typhoid but caused by a related but slightly 
different Salmonella bacterium) that infected a reported 
87,276 persons (3,572 of them died). Both typhoid and 
paratyphoid (much less fatal than the former) are spread 
in a number of ways having to do with poor sanitation. 
Populations in rural Italian areas, where water supplies, 
sewage, garbage, and polluted streams could carry the 
infection, were most susceptible, though city dwellers in 
Naples and elsewhere sometimes became infected by con-
taminated shellfish, salads, milk, and dairy products, as 
well as drinking water.

In the mid-18th century, typhoid fever was cited as a 
“new disease” in Italy, and afterward the infectious disease 
(characterized by severe abdominal pain, diarrhea, high 
fever, intense headache, and a splotchy rash) occurred in 
the country during periods of social breakdown. In 1943, 
during World War II, typhoid was prevalent in Italy’s cen-
tral and southern regions, in places ravaged by air raids 
and bombings. After the war, famine and hardship con-
tinued, with flooded fields and polluted water and food 
supplies in numerous areas; more than 50,000 cases of 
typhoid and paratyphoid fever were reported between 
1943 and 1949.

Typhoid escalated in Italy in 1950 and 1951, mainly in 
rural areas where the standards of hygiene remained low 
due to poverty and neglect (parts of Italy were still gar-
risoned by foreign troops). The island of Sicily was also 
attacked by typhoid then. More men than women were 
infected, and most of the infections occurred in those 
between age five and 30. In 1950, Italian fatalities for 
typhoid and paratyphoid numbered 1,347, a 2.9 percent 
death rate per 100,000 persons. The following year 1,267 
persons died from the two typhoids, a 2.7 percent mor-
tality rate per 100,000. Both of the diseases decreased in 
1952, with the mortality rate dropping to 2 percent per 
100,000. However, Italy continued to suffer the most of 
all European countries from typhoid and paratyphoid 
infections from 1953 to 1957, during which time 108,798 
cases (a total of both diseases) were reported. Later, 
improved sanitary engineering in rural regions and wide-
spread immunization against the diseases reduced the 
total number of infections to 11,898 between 1962 and 
1967; since then typhoid has almost disappeared from 
Italy.

Further reading: Huckstep, Typhoid Fever; May, The 
Ecology of Human Disease.

Italian Typhus Epidemic of 1505   Subject of the first 
complete description of typhus, written by Girolamo Fra-
castoro, who also mentioned an epidemic that swept Italy 
two decades later (see FRENCH ARMY TYPHUS EPIDEMIC OF

1528). Erupting in Europe in epidemic form during the 
late 1400s, typhus caused numerous outbreaks through-
out the next century, as armies spread the disease while 
fighting the near-constant wars of the time. An Italian 
physician with an interest in theories of contagion, Fra-
castoro observed the 1505 and 1528 epidemics firsthand 
and described typhus accurately, certain that he had seen 
nothing like it before.

As he noted, its distinguishing feature was a rash of 
spots like flea bites—called lenticulae (small lentils), 
puncticulae (small pricks), or petechiae—which appeared 
on the arms and torso on the fourth or seventh day of 
the illness. Before then patients had such a mild fever 
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that most doctors did nothing to treat them. After the 
rash broke out, however, the victims became extremely 
fatigued, unable to do anything except lie on their backs 
while their minds wandered. Once the crisis passed in 
a week or two, many recovered, but death was sure for 
those who manifested certain symptoms, such as sudden 
weakness, hemorrhaging from the nose, inability to uri-
nate, or the disappearance of the spots. The disease was 
also selective in that it rarely struck women or old people. 
Young men and boys were the likely victims, especially 
those of the noble classes, who, as Fracastoro points out, 
were usually spared by other epidemics.

Fracastoro, who lived long before the role of viruses 
as disease carriers was known, believed that typhus 
was spread not through the air or by objects like cloth-
ing or furniture, but only by direct handling of the sick. 
Although it would be centuries before the true route of 
typhus transmission was understood, Fracastoro was cor-
rect in suggesting that war and famine contributed to out-
breaks of the disease.

By 1505, Italy had suffered from 10 years of warfare, 
starting with the invasion by the French king Charles VIII 
in 1495. In renewing the Italian campaigns, his successor 
captured Milan, while Ferdinand II of Spain conquered 
Naples. Foreign rulers were not the only ones respon-
sible for war in Italy. Caesar Borgia tried to subdue the 
central part of the country, Florence battled unsuccess-
fully to take Pisa, and other city-states and local rulers 
fought among themselves. As various armies, sometimes 
including foreign mercenaries, crisscrossed the peninsula, 
they could easily have brought typhus in their wake. Fra-
castoro was aware that the disease could travel long dis-
tances. He not only claimed that it came from Cyprus and 
the surrounding islands but also noted that people going 
from Italy to other countries where spotted fevers were 
not present sometimes died anyway, “as if they carried the 
infection with them.”

Further reading: Castiglioni, A History of Medicine;
Major, Classic Descriptions of Disease; Salvatorelli, A Con-
cise History of Italy; Zinsser, Rats, Lice and History.

Italian Typhus Epidemic of 1528 See FRENCH ARMY

TYPHUS EPIDEMIC OF 1528.

Italian Typhus Epidemics of 1796–1800   Devas-
tating outbreaks of typhus fever (epidemic typhus) that 
swept through much of Italy, killing more than 20,000 per-
sons during the French Revolutionary Wars (1792–1802). 
Typhus, a rickettsia-caused disease transmitted by lice from 
person to person, occurs frequently during famines and 
wars. Italians had suffered severe outbreaks of the disease, 
which they named petechiae, since the early 16th century.

In 1796, Napoleon Bonaparte’s French armies in Italy 
defeated the Austrians and took control of the Piedmont 
region of northwest Italy; the cities of Nice and Genoa 
surrendered and French garrisons occupied Piedmontese 
fortresses. After defeating the Austrians at the Battle of 
Lodi (May 10, 1796), Napoleon controlled most of Lom-
bardy in northern Italy. Later, during fighting at Man-
tua in Lombardy, there was a severe eruption of typhus 
among both the Austrian and French forces (who may 
have carried the rickettsial organism with them from 
France, where a major outbreak had occurred at Nantes). 
Typhus then spread to civilians in Mantua and other cities 
and towns in northern Italy in 1796 and 1797; Sicily also 
was infected by the disease during this stage of the war.

Two years later in 1799, during the War of the Second 
Coalition (1798–1801), Austro-Russian armies defeated 
the French in Piedmont and in Naples in the south. In 
the fall, epidemic typhus overwhelmed the retreating 
French army in Nice, where it had taken refuge; in addi-
tion, a third of Nice’s population fell victim to the infec-
tion (characterized by chills, high fever, severe headache, 
muscular pains, and often a spotted rash over the entire 
body). From Nice, typhus spread along the Ligurian coast 
to San Remo, Impéria, and Savona, as well as to other 
towns in Liguria. Genoa, in Liguria, was already fight-
ing off the disease (since June and July 1799), which was 
attacking military troops, commercial travelers, and fugi-
tives from northern Italy. Genoa’s civilian population was 
not seriously affected until February 1800, when its poor 
and citizens living in unsanitary conditions were the main 
victims of typhus. After winter, fatalities began to soar in 
Genoa and, during an epidemic six-month period ending 
in August 1800, totaled an estimated 14,000.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Prinzing, Epidemics Result-
ing from Wars.

Italian Typhus Epidemic of 1816–18   Devastating 
epidemic of louse-borne typhus fever that spread over the 
whole Italian peninsula, killing untold thousands of peo-
ple. An estimated 10 percent of those infected perished; 
among those hospitalized, the death rate was 16 percent 
to 20 percent overall (40 percent for those 40 to 50 years 
old and nearly 100 percent for those over 50).

After the Napoleonic Wars (1803–15) and the end of 
Napoleonic rule in Italy, a wave of typhus infection swept 
into Italian areas on both sides of the Adriatic Sea in the 
north. The rickettsial disease, carried by human body 
lice and thriving under dirty, crowded conditions, trav-
eled from Rovigno (Rovinj, Croatia) north to Trieste at 
the head of the Adriatic and from Venice south along the 
coast to Ancona. Later that same year (1816), the infec-
tion spread to Italy’s Alpine area, particularly Lombardy, 
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which had been devastated by harvest failures as a result 
of cold and wet weather and severe flooding. Impover-
ished Italians, crowded together and exhausted by hun-
ger, had little concern about personal and communal 
cleanliness. There was also a lack of fuel to build fires and 
heat water for the bathing and washing of clothes and 
bedding, on which body lice lived and bred. And roving 
bands of destitute beggars and migrants helped diffuse 
the epidemic in the larger Lombard cities of Bergamo, 
Brescia, and Milan.

By 1817, the epidemic had spread to Florence, 
Rome, and Naples to the south. It then traveled farther 
south into the island of Sicily, notably to Ragusa, where 
many were afflicted. Vessels entering Sicily’s main ports 
of Messina and Palermo were placed in quarantine. The 
epidemic least affected the Piedmont region in north-
west Italy, but the inhabitants of Savoy (bordering Pied-
mont) were ravaged by typhus; ships entering ports such 
as Genoa in the kingdom of Sardinia (composing Savoy, 
Piedmont, and the island of Sardinia) were quarantined, 

as were ships in many other Italian seaports. (At the time, 
typhus was also known as “ship fever,” the scourge of 
navies, spreading from ships to hospitals on land to the 
surrounding communities.)

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Post, The Last Great Subsis-
tence Crisis in the Western World.

Italian Whooping Cough Epidemics of 1901–05
Series of serious annual outbreaks of whooping cough 
(pertussis), where a total of about 60,000 persons (mostly 
very young children) died from this highly contagious, 
bacterial respiratory infection. During these years, whoop-
ing cough killed more children in Italy than did diph-
theria and scarlet fever combined—two other extremely 
infectious diseases commonly attacking children.

In the winter of 1901, an epidemic occurred through-
out the Italian peninsula that was most severe in the large 
cities of Venice, Florence, Genoa, Milan, and Rome. There 
were a total of about 250,000 cases of whooping cough in 
the country that winter. No age group was immune, but 
most of the cases involved children aged two to five; more 
females of all ages were attacked by the pertussis bacillus 
(Bordetella pertussis) than were males (doctors provided 
no reason for this occurrence, which is the opposite of 
the trend in most infectious diseases). Many of the young, 
fatally ill patients lost their breath and turned blue after 
repeated coughing, which ended in forced intakes of 
breath, or “whoops”; the illness lasted sometimes as long 
as three weeks.

In 1901, more than 50 percent of the approximate 
15,000 deaths from whooping cough were among Ital-
ian children under three years old. This high death toll 
was caused by bronchopneumonia and diarrheal dis-
eases accompanying complications of whooping cough. 
The overall fatality rate was higher among females; this 
was thought to be due to the difference in the structure 
of the female larynx, making females more susceptible to 
bronchopneumonia.

Whooping cough continued to break out yearly from 
1902 to 1905, killing a total of approximately 45,000 
Italians, mainly children. Though the disease remained 
prevalent and extremely troublesome in Italy, health 
authorities gradually understood the dangers of whoop-
ing cough and the preventive measures to be taken. The 
fatalities from the disease steadily declined. Since the 
1930s, there has been an effective inoculation that will 
almost completely prevent whooping cough, but the use 
of the pertussis vaccine has never been made mandatory 
in Italy, where whooping cough (while no longer a devas-
tating childhood disease) has continued to appear.

Further reading: Lapin, Whooping Cough; Parton and 
Warlaw, eds., Pathogenesis and Immunity in Pertussis.

Aboard an old warship, crewmen suffering and dying from typhus 
fever, variously known as ship fever, camp fever, jail fever, hospital 
fever, and famine fever—names that all reflect the conditions under 
which it flourishes. Transmitted by the human body louse (a medical 
discovery by French physician Charles Henri Nicolle [1866–1936] 
in 1909), typhus was associated with military campaigns, wars, 
famines, and conditions of overcrowding, filth, and poverty.
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Jamaican Yellow Fever Epidemic of 1655 First 
reported outbreak of yellow fever on the island of Jamaica 
in the West Indies, killing at least a thousand native Indi-
ans and hundreds of Spaniards and English (rivals for 
control of the island).

Yellow fever (an infectious viral disease of warm cli-
mates) was apparently introduced to Jamaica by European 
ships transporting either black slaves from West Africa 
or commercial cargo from Cuba, which became infected 
after 1648. When the epidemic erupted in Jamaica in 
1655, the African slaves appeared relatively immune to 
the virus (recovery from the disease confers immunity) 
and suffered small losses. But the natives were vulnera-
ble, along with the English forces that were attacking the 
Spanish troops on the island. The English under Admiral 
Sir William Penn captured Jamaica in May 1655 but lost 
an average of 140 men per week from yellow fever before 
the epidemic died out later that year.

After yellow fever and other diseases were suppos-
edly brought by Europeans to the New World, native 
Indian populations in the West Indies vanished in large 
numbers, and more and more West African slaves were 
imported to work on the European plantations. This 
increased the black population in Jamaica and much of 
the rest of the Caribbean, where yellow fever epidemics 
decimated the natives of Guadeloupe in 1635 and 1648, 
St. Kitts in 1635, and Barbados in 1647 and 1691 (see 
BARBADIAN YELLOW FEVER EPIDEMIC OF 1647; BARBADIAN 

YELLOW FEVER EPIDEMIC OF 1691). Jamaica again suffered 
from an epidemic in 1671, when a victorious British fleet 
returned to the island with the disease from Panama.

Further reading: Cloudsley-Thompson, Insects and 
History; Scott, A History of Tropical Medicine.

Japanese Army Beriberi Epidemic of 1904–05
Thousands of cases of beriberi that occurred in the Japa-
nese army during the Russo-Japanese War of 1904–05 
(won decisively by Japan).

Beriberi is a nutritional deficiency disease now known 
to be caused by the lack of vitamin B1 (thiamine) in one’s 
diet. In 1904–05, that precise nutrient had not been dis-
covered and isolated, although it was known that the dis-
ease was connected with the lack of something in one’s 
diet. In the Japanese navy, Surgeon-General Takaki had 
succeeded in controlling the incidence of beriberi among 
sailors by altering their rations. Some of his recommen-
dations were adopted by the Japanese army but appar-
ently were not strictly or regularly enforced, perhaps on 
account of wartime emergencies, hence the high inci-
dence of beriberi among Japanese soldiers during this war 
with Russia.

Surgeon-General Takaki reported 97,572 cases of beri-
beri in the Japanese army from the start of the war (Feb-
ruary 1904) up to August 31, 1905. There were 3,956 
recorded deaths caused by the disease. Another report 
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put the number of beriberi cases at 200,000 and observed 
that it was the army’s number-one health problem. Takaki 
pointed out that while beriberi was raging through the 
Japanese army camps during the siege of Port Arthur (Lü-
shun), the navy did not report even one case. This has been 
attributed to the difference in their respective daily rations: 
5 oz. of meat and 30 oz. of rice for each soldier and 1 lb. of 
meat, 10 oz. of barley, and 20 oz. of rice for each sailor.

Beriberi, known as kakke or ashike in Japanese, had 
plagued the Japanese army for years. For instance, in 
1875, 26 percent of 17,500 soldiers were affected and, in 
1876, 11 percent of 35,300 soldiers. There are three forms 
of the disease: wet beriberi, dry beriberi, and infantile 
beriberi. Generally, the disease manifests itself in a com-
bination of the first two forms.

Further reading: Ackroyd, Conquest of Deficiency Dis-
eases; Williams, Toward the Conquest of Beriberi.

Japanese Cholera Epidemic of 1822 Outburst of 
the ASIATIC CHOLERA PANDEMIC OF 1817–23 in the east, 
causing massive destruction in western Japan. It was first 
observed in the Japanese port of Nagasaki in 1822 and is 
believed to have been imported there either from Java or 
from China (see CHINESE CHOLERA EPIDEMIC OF 1820–22) 
and Korea via the island of Tsushima and the seaport of 
Shimonoseki (at the southwest extremity of Honshu 
Island, Japan).

From Nagasaki, the epidemic disease spread to the 
island of Kyushu and the province of Choshu (in south-
ern Honshu) and simultaneously along the Inland Sea to 
Osaka. A sharp increase in mortality was noted in the cit-
ies of Hagi (in Choshu), Hiroshima, Nagasaki, and Osaka 
during September–October 1822. The city of Kyoto also 
suffered but not as much. Apparently, the epidemic did 
not spread beyond Hakone (a resort region) in the east—
thanks to the mountainous terrain and the onset of win-
ter. Precise mortality figures are not available for this 
epidemic, but it is clear that Nagasaki and Osaka were the 
hardest hit.

Known in Japan as the Korera epidemic of Bunsei 2, its 
arrival in late autumn was an important factor in halting 
the eastward movement of the infection and in leading to 
its early disappearance from the country. Had it reached 
Japan early in the summer it would have wreaked havoc 
across more of the country. As it was, this epidemic pro-
vided a mere hint of the more severe pandemics to come.

Further reading: Gallagher, Diseases That Plague Mod-
ern Man; Jannetta, Epidemics and Mortality in Early Mod-
ern Japan.

Japanese Cholera Epidemics of 1858–59 and 1862   
Two major cholera epidemics, both connected with the 

ASIATIC CHOLERA PANDEMIC OF 1846–63, which swept 
through Japan causing widespread mortality.

The scholar August Hirsch in his Handbook on Geo-
graphical and Historical Pathology believed that the 
first outbreak of cholera during this pandemic in Japan 
occurred in 1854. Japanese sources, however, do not 
mention such an epidemic.

Most sources agree that the first epidemic struck the 
Japanese port city of Nagasaki in June 1858, a few weeks 
after the signing of a treaty with Western powers that 
opened Japanese ports to foreign trade. The infection 
was apparently brought into town by a cholera patient on 
board the United States warship Mississippi, which had 
arrived from China. Not surprisingly, many Japanese asso-
ciated the disease with the Western invasion. Far more 
severe than the JAPANESE CHOLERA EPIDEMIC OF 1822, it 
spread rapidly toward the northeast and reached the capi-
tal of Edo (Tokyo), then Japan’s largest city, by the end of 
July. During September–October 1858, cholera raged in 
the city, causing unusually high mortality. With the onset 
of cooler winter weather, it declined in Edo.

The epidemic spread (with varying intensity) across 
all of Japan by land and sea. In the Sendai region, for 
instance, Edo, Osaka, and Ishinomaki were infected by 
sea. The latter port was the first to be invaded. From here 
the epidemic traveled along the coast and later inland 
along the Kitakami River. Cholera was fairly widespread 
in the Sendai region in 1858 and 1859 and apparently 
more virulent in the second year. Known in Japan as the 
cholera epidemic of Ansei 5 and 6, it was neither men-
tioned in Ogenji’s death records nor indirectly reflected 
in a noticeably higher death rate in 1858–59 in the Hida 
region.

According to some scholars, the epidemic of 1859 
struck more districts and caused higher mortality. An 
estimated 3 million people (adults and children) died of 
cholera in 1858–59. Between July and September 1860, 
nearly 250,000 cholera victims were cremated in Edo 
alone. Clearly, it was a major disaster, and the govern-
ment responded by introducing relief measures to help 
those who were left without support.

In 1861, cholera virtually disappeared from the coun-
try. However, in 1862, it erupted again. Some schol-
ars consider the 1862 outbreak as a continuation of the 
1858–59 epidemic. Like its predecessor, the epidemic of 
Bunkyu 2 also began in Nagasaki. It was apparently more 
severe and widespread than that of 1858–59. Mortal-
ity statistics for 1862 are somewhat misleading because 
Japan was also ravaged in that year by a severe outbreak 
of measles (see JAPANESE MEASLES EPIDEMIC OF 1862), dur-
ing which many died of diarrhea and related complica-
tions. See also PERSIAN CHOLERA EPIDEMICS OF 1846–63.

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan; Taeuber, The Population of Japan.
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Japanese Dengue Epidemics of 1942–45 Severe 
and widespread outbreaks of dengue fever that occurred 
mainly in and around Japan’s port cities during World 
War II. Also called breakbone fever, dengue was appar-
ently nonexistent in Japan prior to 1942. However, dur-
ing the second phase of the war, Japanese ports served as 
entry points for passengers arriving from Shanghai, Singa-
pore, and the Malayan states, where dengue was endemic. 
Also, the wartime scarcity of water forced people to store 
water in every container they could find. The Aëdes albop-
ictus mosquito, later identified as the sole vector of the 
disease in Japan, bred abundantly in these water-filled 
containers. The dengue type 1 virus was isolated as the 
predominant virus of the acute febrile disease.

Some 2 million cases of dengue reportedly occurred 
in Japan (mainly in the ports of Nagasaki, Kure, Sasebo, 
Kobe, and Osaka) during 1942–45. For instance, Osaka 
(about 2 million people) reported about 5,000 cases in 
1942, some 3,000 to 4,000 cases in 1943, and close to 
half a million cases in 1944. Statistics are not available 
for 1945 because the air raids in the cities led residents 
to seek refuge in neighboring villages. Many other ports 
suffered similarly.

The Japanese dengue epidemics were part of a mas-
sive regional outbreak of dengue that affected most of the 
countries of the Pacific zone.

Further reading: Howe, A World Geography of Human 
Diseases; Sabin, “Research on Dengue during World War II.”

Japanese Encephalitis Epidemics of the 1920s and 
1930s Series of epidemics of Japanese B encephalitis 
(JBE). The disease, whose causative arbovirus was not 
isolated until 1935, had been prevalent in Japan since the 
summer of 1871. It had also been reported in the Phil-
ippines, Korea, Singapore, Taiwan, India, Burma (Myan-
mar), and Thailand (the Chiang Mai or Chiengmai valley 
region).

The first major outbreak was reported during the 
summer of 1924, with 6,125 cases of JBE and 3,797 
deaths, a mortality rate of 62 percent. Tokyo and its sur-
roundings were particularly hard hit, as was the coast of 
Japan’s Inland Sea, just south of the 35th parallel. Small 
outbreaks were reported from certain eastern districts but 
Hokkaido was spared. JBE apparently preferred the hot, 
dry climate of Honshu Island; its incidence was highest 
in August in the south and in September in the northeast.

Another epidemic occurred in 1927, when 1,006 cases 
and 716 deaths were recorded, a 71 percent fatality rate. 
The epidemic of 1929 attacked 2,058 people and killed 
1,340 (65 percent mortality). Scattered outbreaks were 
reported from the city of Fukuoka in 1932 and from the 
island of Okinawa in 1933. In the Okinawa epidemic, 
mainly children were affected.

The next major JBE epidemic struck in 1935; 5,370 
people were affected and 2,264 died—a case-fatality rate 
of 42 percent. Unlike the other outbreaks, this one raged 
in Tokyo even after the weather had turned cooler. The 
arbovirus that causes the disease was discovered and iso-
lated during this epidemic and found to be different from 
the related St. Louis virus.

Two more JBE epidemics were recorded in Japan dur-
ing the decade. The first, in 1936, attacked 1,305 people 
and caused 696 deaths (53 percent fatality rate), and the 
second, in 1937, attacked 2,030 and killed 1,115 people 
(55 percent mortality).

JBE generally attacks people above 50 years of age, 
among whom the fatality rate is higher, and favors men 
slightly more than women. During the period between 
1924 and 1937, there were reported a total of 21,355 
cases of JBE and 12,159 deaths (57 percent mortality 
rate). This may not be a very accurate figure since many 
mild cases, especially in children, often escaped notifica-
tion. During World War II, JBE broke out among civilians 
in Okinawa and in Korea and posed a real threat to the 
American troops who would be stationed there.

Further reading: Simmons et al., Global Epidemiology;
Spink, Infectious Diseases.

Japanese Epidemic of A.D. 585–587 Severe epi-
demic, believed to be smallpox, which invaded Japan 
from the Korean mainland in A.D. 585, the 14th year 
of Japanese emperor Bidatsu’s reign. If the epidemic 
was indeed smallpox, it may rank as the country’s first 
recorded smallpox epidemic. Historians consider an ear-
lier epidemic in A.D. 552 one of plague or measles.

The opening of contacts with the mainland had 
resulted in the advent of Buddhism in Japan. The Koreans 
sent Buddhist literature, texts, priests, a temple architect, 
and several images of Buddha to Japan. Consequently, 
Emperor Bidatsu urged his subjects to worship Buddha. 
Many blamed the severe disease outbreak that followed 
on the introduction of this new religion. The people, 
believing that the pestilence was a punishment from the 
Shinto deities for embracing the new faith, reacted vio-
lently as they had in A.D. 552. They flung the images of 
Buddha into the canals, burned temples, and stripped and 
beat the Buddhist nuns.

Obviously, these violent measures had no effect on 
the epidemic, which, according to chronicles, was wide-
spread. Thousands of people were afflicted with the dis-
ease, their bodies covered with sores, and many died. 
Even the emperor and the chief of the clan leaders were 
infected. The pro-Buddhist elements let it be known that 
they believed the outbreak was in retribution for des-
ecrating images of Buddha. Many of the public privately 
agreed.

208    Japanese Dengue Epidemics of 1942–45



In the autumn of 585, the emperor ordered that the 
Buddhist temples be rebuilt but banned conversions. 
He died shortly thereafter, becoming perhaps Japanese 
royalty’s first smallpox victim. He was succeeded by his 
brother Yomei, who became a Buddhist himself. He too 
was stricken by smallpox in 585 and died in the continu-
ing epidemic two years later. Yomei’s son, Shotoku, sub-
sequently erected a temple to the “Buddha of Medicine,” 
which became the center of Japanese culture. See also 
JAPANESE SMALLPOX EPIDEMIC OF A.D. 735–737; JAPANESE 
SMALLPOX EPIDEMICS OF THE EIGHTH AND NINTH CENTURIES 
A.D.; JAPANESE SMALLPOX EPIDEMICS OF THE 10TH CENTURY 
A.D.

Further reading: Farris, Population, Disease, and Land 
in Early Japan, 645–900; Hopkins, Princes and Peasants: 
Smallpox in History.

Japanese Epidemic of A.D. 994–995   Major epi-
demic of an unidentified disease that struck Japan with 
tremendous virulence in A.D. 994–995. Historical sources 
are agreed on the severity of this epidemic, which appar-
ently killed many in the elite ruling class over a brief 
two-to-three-month period. Among the victims were 
seven or eight ministers and noblemen at the court and 
countless numbers belonging to the lower ranks. Over-
all, it is estimated that more than half of Japan’s popula-
tion died during this epidemic—perhaps the result of an 
unknown disease striking a highly susceptible population 
for the first time. According to some scholars, the disease 
involved was smallpox, but there is no consensus on this 
owing to lack of corroborative evidence.

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan; McNeill, Plagues and Peoples.

Japanese Influenza Epidemic of 1957–58 Off-
shoot of the ASIAN INFLUENZA PANDEMIC OF 1957–58 which 
affected Japan in two distinct waves during 1957–58 (see 
INDIAN INFLUENZA EPIDEMIC OF 1957–58).

The disease, apparently introduced into one or more 
Japanese cities from either Singapore, Taiwan, or Hong 
Kong, was first observed in a school in Tokyo on May 10, 
1957. It quickly assumed epidemic proportions, spreading 
first throughout the large cities and then to the smaller 
towns and rural areas. The precise route of transmission 
was not determined, but it is clear that the virus spread 
simultaneously from several large cities, aided, in many 
instances, by schoolchildren on educational trips. At the 
end of May, the virus was isolated in Tokyo and identified 
as the A/Asia/57 virus.

The first wave of the epidemic peaked around the 
end of June 1957 and by late July had subsided in most 
of Japan’s prefectures (provinces). The average attack 
rate was 26 percent overall and rose to 50 percent to 60 
percent in schools and camps. At the height of this first 
wave, 70,000 to 80,000 cases were reported and more 
than 20,000 schools were believed to be affected. At its 
peak, more than 1,000 deaths occurred.

The epidemic’s second phase occurred during Novem-
ber–December 1957 and affected an estimated 80,000 
people and 20,000 schools at its most intense period. 
Nearly 6,000 people died; the increase over the first wave 
has been attributed more to the time of year than to the 
virulence of the virus.

During the first two weeks of 1958, barely a week or 
so after the second wave had begun to subside, another 
minor outbreak of influenza (sometimes considered an 
extension of the second wave) was reported. At its worst, 
more than 8,000 people and 300 schools were infected 
and about 100 fatalities were recorded.

Nationally, the average attack rate was about 20 per-
cent in the first wave and 50 percent after the second 
wave. During the first wave, the highest attack rates 
were observed in those between five and 20 years of age. 
The death rate was exceptionally high in infants and the 
elderly. Most of the deaths were due to secondary com-
plications. For instance, of the 580 deaths recorded in 
Tokyo, 316 were from acute pneumonia and 133 from car-
diac insufficiency. Other complications noted during this 
epidemic included various types of asthma, pulmonary 
edema, meningitis, encephalitis, enteritis, nephritis, hepa-
titis, and dyspepsia.

Since the flu virus was not isolated until the end of 
May when the epidemic was already quite widespread, 
commercial production of vaccine could not begin until 

Many Shinto-worshipping Japanese blamed the devastating epidemic 
of A.D. 585–587 on the recent introduction of Buddhism into Japan 
(c. A.D. 552). People destroyed images of Buddha (a few such 
images pictured here), but pro-Buddha Japanese blamed the 
epidemic on the desecration of this religious idol. The emperor 
urged his subjects to follow Buddha’s ideals and faith, and he 
rebuilt the Buddhist temples.
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July. The first batch of the vaccine was ready for use in 
November 1957 when the second wave of the epidemic 
had already peaked. Vaccinations were given in cer-
tain prefectures during November–December but only 
on a limited scale since the initial supplies were quickly 
exhausted.

Further reading: Fukumi, “Summary Report on the 
Asian Influenza Epidemic in Japan, 1957.”

Japanese-Korean Typhus Epidemic of 1945–46
Massive and widespread epidemic of louse-borne typhus 
in Japan and Korea during 1945–46.

Typhus had been reported from both countries prior 
to this large epidemic, but Japan’s last major outbreak 
occurred in 1914, while Korea had suffered a series of 
small outbreaks every year for the previous two decades. 
In 1945, however, while typhus cases were reported 
from Korea, no major outbreaks occurred in any Korean 
city. On the other hand, the disease raged in Hokkaido, 
Japan’s northernmost island, where over 1,000 cases were 
reported from January to August 1945. Typhus fever had 
established itself in Hokkaido at the start of World War II 
with the advent of Korean laborers to work in the mines 
there. When the hostilities ended, mass repatriations of 
prisoners and citizens resulted in the rapid dispersal of 
typhus across Japan and Korea.

The seriousness of the situation became apparent 
when nearly 150 typhus cases were reported from Hok-
kaido, mainly from the Yubari coal mines, during the first 
week of November 1945. Dusting with DDT and using 
the typhus vaccine helped bring this outbreak under con-
trol. Since many of the miners were being repatriated, the 
area was quarantined and every person leaving Hokkaido 
was deloused with DDT. This ensured that the disease did 
not spread elsewhere in Japan from this endemic focus.

But a month later, typhus broke out in three different 
areas in Japan—Yamagata, Tokyo, and Osaka—with all 
three outbreaks originating in Korea. In the Yamagata pre-
fecture in north-central Honshu, typhus began in some of 
its mountain villages among the Japanese repatriated from 
Korea. Once again, strict measures, including quarantine, 
were imposed and the spread of the disease was arrested.

The Osaka outbreak began in a city jail when a Japa-
nese civilian, imprisoned for selling Japanese army blan-
kets obtained in Manchuria and Korea, caught typhus. 
His case escaped notification for over two weeks, and 
when he and his fellow prisoners were released, chol-
era-infected lice entered the city with them. The number 
of typhus cases rose rapidly, and a mass delousing exer-
cise was promptly launched in Osaka city. The outbreak 
was eventually contained but not before the disease had 
already spread to neighboring cities such as Kobe, Kyoto, 
Nagoya, and Tokyo, and even farther away Nagasaki in 

southern Kyushu and Aomori in northern Honshu. The 
enforcement of rigid quarantine and remedial measures 
succeeded in suppressing these outbreaks.

By far the biggest outbreak occurred in the Tokyo 
area. Until early March 1946, stray typhus cases had been 
reported in the city, beginning with a Japanese family 
recently back from Korea. Suddenly, however, the num-
ber of cases escalated to epidemic proportion coinciding 
with the peaking of the Osaka outbreak. Many cases went 
unreported and the introduction of halfhearted and inef-
fective control measures did little to halt the spread of 
this epidemic to Yokohama and Nikko. Eventually, more 
stringent action was taken by the Tokyo health authori-
ties and the outbreak subsided.

In Korea, where typhus was also reported during this 
period, the situation was somewhat different. No major 
outbreaks were reported from any Korean city in the lat-
ter half of 1945 and the early months of 1946, thanks to 
a coordinated typhus control strategy launched jointly 
by the American military government and the United 
States Typhus Commission late in 1945. In all the major 
cities, typhus control procedures were taught to Korean 
and American personnel. Specific areas within the cities 
where typhus had raged during previous epidemics were 
identified, and its residents vaccinated and dusted with 
DDT on a monthly basis. Most of the cases occurred in 
the American zone and were imported from Manchuria 
and northern Korea, as well as a few from Japan.

Overall, 30,000 cases were reported from both coun-
tries, and the mortality rate ranged between 6 percent 
and 10 percent. But for the rigorous and stringent con-
trol measures launched by the various authorities, it is 
believed that the epidemic would have affected over 2 
million people. Its spread was aided by the overcrowded 
and unsanitary living conditions during World War II and 
the massive repatriations following it. Also, the public 
health departments in both countries were not organized 
or equipped to deal with such widespread outbreaks.

Thanks to the effectiveness of the control measures, 
typhus did not take root among the American military 
even as the disease was intensifying among Korean and 
Japanese civilians. Only 28 cases were reported among 
the American soldiers, since most had been vaccinated 
earlier; these were quite mild and no deaths occurred.

Further reading: Moulton, ed., The Rickettsial Diseases 
of Man.

Japanese Malaria Epidemic of 1945–46   Major 
outbreak of malaria following the end of World War II 
(1939–45) and the start of the massive repatriation of 
Japanese soldiers.

The problem began when the war ended and Japa-
nese soldiers, including units from the Pacific Theater, 
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where malaria had ravaged troops on both sides, started 
returning home (see SOUTHWEST PACIFIC MALARIA EPIDEM-
ICS OF 1942–45). Overall, about 600,000 Japanese soldiers 
came home, many bringing malaria with them. More than 
14,000 new cases of malaria were reported during 1945–
46, mainly Plasmodium vivax (malaria parasite) infections 
mixed with a few Plasmodium falciparum infections. The 
Yaeyama Islands in the Okinawa prefecture were also 
severely hit, and about 50 percent of the population was 
taken ill with malaria and many died.

During 1947, Japan and the United States Army jointly 
launched a malaria control program involving residual 
spraying of DDT. The effectiveness of this measure was 
soon reflected in a noticeably reduced infection rate.

Further reading: Cross and Cross, eds., Human Ecol-
ogy and Infectious Diseases; Spink, Infectious Diseases.

Japanese Measles Epidemics of A.D. 998 and 
1025 Japan’s first recorded epidemic of measles, which 
affected much of the population. The Eiga (Eigwa) mono-
gatari (Tales of Splendor), a chronicle of events by an 
anonymous woman attached to the Heian court, carries 
a brief description of this epidemic. According to it, the 
epidemic infected everyone regardless of age or social 
class and also claimed some victims. The chronicle dis-
tinguished between the familiar smallpox (mogasa) and 
the lesser-known measles, which was then referred to 
as aka-mogasa (red rash pox) because of the bright red 
color of the spots. Subsequently, measles became popu-
larly known as hashika. Some sources mention the con-
current presence of smallpox in the country during the 
same year.

Measles, a contagious viral disease, has a high attack 
rate as it moves rapidly through a community. The onset 
of the disease is marked by headache, fever, and general 
listlessness. Soon thereafter, the eyes start burning and 
respiratory problems (sneezing, cough, cold) appear. A 
few days later, the fever rises and a reddish-purple rash 
appears on the face and spreads all over the body. All the 
symptoms usually begin receding around the tenth day. 
Most of the fatalities are caused by complications arising 
from the disease and, very rarely, by the disease itself.

The measles epidemic of 1025, also mentioned in the 
Eiga (Eigwa) monogatari, apparently infected all those 
spared by an earlier epidemic—mainly people born since 
the epidemic of A.D. 998. The author expressed concern 
about the well-being of Japan’s emperor and younger 
members of the royal family, all of whom were in their 
teens and 20s and, therefore, most susceptible to the dis-
ease. This statement led some scholars to conclude that 
measles may have been responsible for some of the earlier 
unidentified epidemics in Japanese history. Measles struck 
in epidemic form again in 1077 and 1093–94.

Further reading: Fujikawa, Japanese Medicine; Jan-
netta, Epidemics and Mortality in Early Modern Japan.

Japanese Measles Epidemic of 1690–91 Measles 
epidemic that swept through much of Japan, apparently 
infecting a large cross section of its population.

The epidemic broke out early in the third month of 
1690 and was prevalent until the fifth month of 1691. It 
affected both young and old, men and women, and few 
escaped its fury. Edo (Tokyo) reportedly suffered the epi-
demic during the fourth month of 1691. Local records 
from Sendai refer to a widespread measles outbreak in 
the region in 1691. Since there was no corresponding 
increase in the region’s mortality records for that period, 
scholars have concluded that it probably did not lead to 
a large number of deaths. In Hida, measles raged in 1691. 
There are no references to the seasons during which the 
epidemic attacked the Hida and Sendai regions, so its 
course cannot be traced with certainty.

Epidemic measles again invaded Japan in 1708–09, 
1730–31, 1753, and 1776.

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan.

Japanese Measles Epidemic of 1708–09 Appar-
ently a severe and widespread epidemic of measles, 
recording high mortality.

According to a contemporary account, the epidemic 
began in the fall of 1708 and by the spring of 1709 (when 
it ended) had affected all of Japan’s 60 provinces. It 
affected everyone regardless of age, sex, or social status. 
We are told that it struck Edo (Tokyo) on Honshu Island 
in the winter. Nowhere in the Sendai temple records 
is the epidemic mentioned, nor is there any noticeable 
rise in registered deaths during this period. Whether 
this is because the records were lost or because the epi-
demic was much milder than the previous one (see JAPA-
NESE MEASLES EPIDEMIC OF 1690–91) and affected mainly 
those under 18 years of age, is open to conjecture. The 
epidemic was not recorded in the remote Hida region on 
Honshu Island either, where, judging by another account, 
it did not penetrate.

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan.

Japanese Measles Epidemic of 1730–31   Relatively 
mild epidemic of measles, spreading across Japan from 
the southwest to the northeast.

First reported from the island of Kyushu in 1730, the 
measles epidemic attacked the highly populated region 
of Kinki (on Honshu Island) in the 10th month. In the 
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winter of 1730, it arrived in Edo (Tokyo), where it lingered 
until the following spring. Measles also invaded Kyushu’s 
Sendai region sometime in 1731, but it is not known when 
it began or how long it lasted. It is also clear that this epi-
demic, unlike its predecessor (see JAPANESE MEASLES EPI-
DEMIC OF 1708–09), reached Honshu’s Hida region in 1730. 
In both regions, however, the epidemic apparently did not 
lead to any perceivable increase in mortality. Japan was vis-
ited by another and more severe epidemic of measles in 
1753 (see JAPANESE MEASLES EPIDEMIC OF 1753).

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan.

Japanese Measles Epidemic of 1753   Epidemic 
of measles that invaded all of Japan, from southwest to 
northeast, over an eight-month period in 1753.

It began on the island of Kyushu in April and by the 
summer had moved east to the cities of Kyoto and Osaka. 
Edo (Tokyo) was severely affected during the summer 
and fall months and recorded high mortality. An exami-
nation of some local temple records in the Sendai region 
reveals that both adults and children succumbed to the 
measles epidemic in large numbers between August and 
October. The epidemic was so widespread it even reached 
the northernmost island of Hokkaido by fall. Hokkaido, 
usually less threatened by measles epidemics than its big-
ger neighboring island of Honshu, also recorded many 
fatalities during this epidemic.

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan.

Japanese Measles Epidemic of 1776 Epidemic of 
measles that spread throughout the country, following the 
traditional southwest to northeast route of most measles 
epidemics (see JAPANESE MEASLES EPIDEMIC OF 1753).

The city of Osaka reported the epidemic in the third 
month of 1776. Later that month, Edo (Tokyo) was 
affected, and measles continued to rage there until the start 
of autumn. The death records from the Sendai and Hida 
regions indicate that the disease was in epidemic form 
here between the sixth and eighth months. Temple records 
from six Sendai temples also point to heavy mortality in 
that area. Seven Ogenji villages recorded nine deaths due 
to measles during 1776. We know that even Hokkaido 
(northernmost of the four main islands of Japan) was 
invaded in 1776, but no further details are available.

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan.

Japanese Measles Epidemic of 1803   Nation-
wide epidemic, raging during the Tokugawa era in Japan 

between the spring and fall of 1803. The measles infec-
tion was introduced into the country by a Korean ship, 
either through the port of Nagasaki or Tsushima island. 
Following the traditional dissemination pattern of most 
measles epidemics (see JAPANESE MEASLES EPIDEMIC OF

1730–31; JAPANESE MEASLES EPIDEMIC OF 1776) in the 
country, this one also moved from southwest Japan to the 
densely populated centers of Honshu island and its inte-
rior and then to the northeast.

The epidemic peaked in Nagasaki in the spring and 
then raged in Osaka over the next two months. In Edo 
(Tokyo), the epidemic started slowly but suddenly gained 
in intensity in May and affected almost everybody. The 
province of Hida was invaded around April, and Ogenji 
and Sendai provinces a month later. The epidemic con-
tinued for three to four months in Ogenji. In Sendai 
province, there was a marked rise in fatalities during the 
following two months.

One of the more severe epidemics of measles (see JAP-
ANESE MEASLES EPIDEMIC OF 1862) in Japanese history, it 
was widely described in contemporary Tokugawa litera-
ture. These accounts outlined the symptoms of the dis-
ease and highlighted some of its observed complications. 
They also noted that many of the fatalities resulted from 
these complications rather than from the disease itself.

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan.

Japanese Measles Epidemic of 1823–24 Epidemic 
disease generally believed to be measles, prevalent in 
parts of Japan in 1823–24 (see JAPANESE MEASLES EPIDEMIC

OF 1803).
There are conflicting accounts of when the epidemic 

actually began. Some say it began during the eleventh 
month of 1823 in western Japan. It is not clear when 
Edo (Tokyo) was first invaded, but measles apparently 
raged there between the fourth and sixth month of 1824. 
Some believe it began even earlier. According to the Buko 
nenpyo (Japanese chronicle of events in Edo during the 
Tokugawa period, 1603–1867), it lingered in Edo until 
the autumn.

In the Sendai region, there was a dramatic rise in mor-
tality in some areas during the seventh and eighth months. 
Records indicate the prevalence of a measles epidemic of 
great magnitude in the northern extremes of the region. 
There is no mention of the epidemic in local records of 
the Hida and Ogenji areas. The outbreak there may have 
been a mild one. Some scholars believe that the disease 
involved may not have been measles but another similar 
disease. Whatever the illness, it was clearly an imported 
epidemic with an uneven impact across the country.

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan.
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Japanese Measles Epidemic of 1862 Most devas-
tating epidemic of measles in Japanese history, affecting 
an estimated 63 percent of the population. Like the JAPA-
NESE MEASLES EPIDEMIC OF 1803, this one also apparently 
entered Japan on a foreign ship docked at the port of 
Nagasaki. It began during February of 1862.

Within the next two months, the epidemic traveled 
to Kyoto and Osaka. Edo (Tokyo) was the next city to be 
affected; the epidemic lingered there for several months 
and even Shogun Iemochi (Japan’s military ruler) was 
not spared the infection. The city of Sendai reported 
its first cases in the sixth month, but the disease spread 
rapidly into the surrounding areas and peaked two 
months later. Measles also invaded Hida around this 
time, causing heavy mortalities in the region. While 
Ogenji sources do not actually mention the presence 
of a measles epidemic, they do record a noticeable rise 
in fatalities among the younger population during this 
period.

As the epidemic traveled north through the country, it 
affected both the young and the old and dislocated nor-
mal community life. The previous measles epidemic, a 
relatively mild one, had struck 26 years earlier; the long 
interval no doubt explains why the 1862 epidemic came 
down heavily on those below 26 years of age. It was the 
last measles epidemic recorded during Japan’s Tokugawa 
period (1603–1867).

Further reading: Jannetta, Epidemics and Mortality in 
Early Modern Japan.

Japanese Rubella Epidemic of 1684 Perhaps the 
first identified rubella (German measles) epidemic of 
the Tokugawa period (1603–1867). The epidemic struck 
Nagasaki during the fourth and fifth months of 1684, and 
more than 7,000 people reportedly died in the city as a 
result. Apparently, rubella also caused many deaths in 
Kyushu and Chugoku. It spread to Naniwa and Kyoto in 
the sixth and seventh months. In Kyoto, residents took 
to the streets in the evening waving handmade dolls and 
beating drums in an effort to drive away the disease. The 
epidemic claimed the lives of over 1,000 traders in Sakai. 
Thereafter, the disease reached Kanto and Nagoya (mid-
July), where many fell sick but generally recovered over 
a three- to five-day period. Rubella then spread to Omi, 
Settsu, Mino, Mikawa, and Edo (Tokyo).

Rubella, a mild eruptive viral disease usually of child-
hood or early adulthood, was not considered serious until 
it was discovered that rubella early in pregnancy could 
cause congenital birth defects in the baby (see AUSTRALIAN 
RUBELLA EPIDEMIC OF 1938–41). One attack confers life-
long immunity.

There were two more rubella epidemics during Japan’s 
Tokugawa period—in 1779 and 1835.

Further reading: Jannetta, Epidemics and Mortality 
in Early Modern Japan; McGrew, Encyclopedia of Medical 
History.

Japanese Smallpox Epidemic of A.D. 735–737
Devastating epidemic of great historical importance, kill-
ing four brothers of the powerful Fujiwara family, which 
virtually ruled Japan; it paved the way for the spread of 
Buddhism in the country. A Japanese fisherman ship-
wrecked on the Korean coast developed smallpox on 
his return to the island of Kyushu (in southwest Japan) 
late in A.D. 735. This started a series of severe outbreaks 
that soon reached the main island, Honshu, and peaked 
around the capital in A.D. 737. Nara (home of the Fuji-
waras) was particularly hard hit, losing many of its 
500,000 citizens.

The third-known smallpox epidemic to have hit Japan, 
it spread rapidly throughout the country, causing wide-
spread death among all classes of society and disrupting 
day-to-day activities at the individual and governmen-
tal level. As the epidemic continued to rage, the surviv-
ing farmers became too sick to plant new crops, and this 
led to severe famine. The farmers were granted tax relief 
while prisoners were given amnesty. For a while, people 
in the worst ravaged areas were supplied with food and 
medicine. Eventually, many government officials were 
also afflicted.

The epidemic awakened religious fervor in the public. 
As a peace offering, Emperor Shomu, a Buddhist, ordered 
the erection of a monastery and a seven-storied pagoda 
in each of Japan’s 71 provinces. Meanwhile, the Shinto 
priests sought to blame the epidemic on the new religion 
(Buddhism) taking root in the country. As a last resort, 
Shomu announced that he was building a massive statue 
of Gautama Buddha. The bronze and gold statue, one 
of the largest in the world, was finally completed in A.D. 
748. The epidemic was followed by two more epidemics 
in the same century (in 763 and in 790).

Further reading: Brinkley, A History of the Japanese 
People; Hopkins, Princes and Peasants: Smallpox in His-
tory; Jannetta, Epidemics and Mortality in Early Modern 
Japan; Sansom, A History of Japan to 1334.

Japanese Smallpox Epidemics of the Eighth and 
Ninth Centuries A.D.   Smallpox epidemics about 
which few details are available (see JAPANESE SMALLPOX

EPIDEMIC OF A.D. 735–737).
The disease in A.D. 790 apparently infected every-

one under 30 years of age in Nara, Japan’s ancient capital 
in west central Honshu. The disease was thought to have 
been imported from China, perhaps via Japanese mer-
chants trading at China’s seaports, many of which had 
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suffered frequent epidemics during this period. As in the 
Japanese Smallpox Epidemic of A.D. 735–737, this outbreak 
also affected the rest of the country, leading to high mor-
tality. In A.D. 814, Japan was invaded by another smallpox 
epidemic, which followed a dissemination pattern similar 
to that of the massive epidemic of A.D. 735–737. Smallpox 
was first reported from the Japanese port of Dazaifu, where 
it apparently arrived either from China or from Korea. 
From Dazaifu, it traveled along the coast of the Inland Sea 
(between Honshu and Shikoku islands) up to the Eastern 
Mountain Route (Tosando). Fatalities there reportedly 
included nearly half the population. The southernmost 
island of Kyushu, already ravaged by famine, was the worst 
hit by the epidemic; its peasants suffered terribly.

Smallpox again struck Japan during the second month 
of A.D. 853. According to a chronicler, it affected resi-
dents of the capital (Nara) and the provinces surrounding 
the Kinki region on Honshu Island. He referred to many 
fatalities during this epidemic.

Further reading: Farris, Population, Disease, and Land 
in Early Japan.

Japanese Smallpox Epidemics of the Tenth Century 
A.D. Series of smallpox epidemics of varying intensity 
that ravaged Japan during the 10th century.

The first epidemic of the century struck in A.D. 915 
and must have been a major outbreak because a grand 
purification ceremony was held and Buddhist prayers 
chanted to try and ward off the disaster. Japan’s Emperor 
Daigo was infected too; this perhaps prompted the intro-
duction of strict containment measures. He ordered that 
the people be absolved of all unpaid tributes due in kind 
and from paying their taxes. He even forgave them half of 
their yearly quota of forced labor.

Little is known about the second epidemic, except 
that it invaded Japan in A.D. 925. Perhaps it was a rela-
tively mild outbreak.

Smallpox appeared again in epidemic form in A.D. 947. 
Among those who suffered during this onslaught were 
the former emperor, Suzaku, and the current emperor, 
Murakami. Provincial authorities were urged to pay obei-
sance at nearby Shinto temples and pray for the health of 
the emperors.

The next three epidemics occurred in A.D. 974, 993, 
and 998. The I Shinho, a Japanese medical book published 
in A.D. 982, reveals that the practice of isolating small-
pox patients in special hospitals was introduced during 
this period. Apparently, Japanese physicians also recom-
mended that red cloths be hung in the sickroom and also 
wrapped around the patient as an important step in the 
cure of the disease.

Improved travel conditions between China and Japan 
may have been responsible for the sudden increase in the 

frequency of epidemics during this century. See also JAPA-
NESE SMALLPOX EPIDEMIC OF A.D. 735–737.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History.

Japanese Syphilis Epidemic of 1512 Japan’s first 
recorded epidemic of syphilis. Syphilis, unknown in Japan 
until this time (1512), was apparently introduced into the 
country by Chinese traders/pirates arriving at Nagasaki.

According to the Gekkai-roku, a Japanese medical 
treatise, syphilis was present in epidemic form in 1512. 
In this and in other contemporary works, the disease was 
referred to as the “Tang Sore” (the Chinese were called 
“men of Tang” since contact between the two countries 
was established during the Tang dynasty), the “Liu Chiu 
Sore” (named for the islands between Japan and Taiwan 
where the disease was believed to have originated), or the 
“Chinese ulcer.” A few decades later, it became known as 
karakasa (Chinese pleasure disease). During the epidemic 
(ninth year of the Eisho era), people were described as 
suffering from oozing ulcers and pustules all over the 
body. Writing in 1585, a Jesuit priest pointed out that in 
Japan, unlike in Europe, syphilis was not regarded as an 
affliction to be ashamed of but as a disease like any other.

Syphilis, a chronic venereal disease affecting both men 
and women, is caused by the spirochete Treponema pal-
lidum, which is transmitted by sexual contact, includ-
ing kissing (uncommonly). Within two to three weeks, 
a slow-growing chancre appears at the site of contact. It 
usually disappears with or without treatment within two 
months but not before the organism has penetrated the 
lymphatic system. The second stage is marked by the 
eruption of mild to oozing skin lesions, which may dis-
appear within weeks or persist for a year or more. The 
person continues to be infectious during the subsequent 
latent phase even though no external lesions are visible. 
In severe or untreated cases, syphilis can cause major 
damage to the nervous, cardiovascular, and other key 
systems.

It is not clear whether the 16th-century outbreaks 
of syphilis were the result of the organism’s first contact 
with a susceptible population or whether syphilis was an 
ancient disease that erupted briefly into widespread epi-
demics during the 16th century before settling back into 
a chronic state.

Further reading: Bollet, Plagues and Poxes: The Rise 
and Fall of Epidemic Disease; Quétel, History of Syphilis.

Javanese (Indonesian) Plague of 1910–14   Demo-
graphically relatively minor as an epidemic of plague, but 
noted for galvanizing Indonesia’s public-health services 
into action.
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Plague, apparently unknown in Indonesia until 1910, 
was imported into the Javanese port of Surabaya by a 
cargo ship transporting rice from Burma. The first cases 
were noticed in November 1910 in Turen village, Malang 
district; by year’s end, 17 human casualties were reported. 
The town of Karanglo was next in line of infection, and 
very soon (March 1911) all of the areas in Malang were 
reporting cases of plague. Spreading also to Kediri and 
Surabaya, the disease claimed 2,000 lives in 1911. Mov-
ing slowly from east to west along the island’s volcanic 
zone in 1912, it quickly infected Java’s eastern interior 
section. Fearing mass devastation if the epidemic spilled 
out over the rest of the island, Java’s European (Dutch) 
government swung into action.

Travelers in the affected areas were suddenly con-
fronted by roadblocks at all the major intersections, where 
they and their belongings were forced to submit to disin-
fection. The findings, which were sent to a laboratory for 
analysis, revealed the presence mainly of common para-
sites and, very rarely, of rat fleas. The government also 
ordered the quarantining of victims, evacuation of vil-
lages, and rat-proofing of all houses in the affected areas.

Despite these efforts, the plague infection gradu-
ally moved toward central and western Java in 1913 and 
fatalities climbed. The cities of Surakarta and Madura 
reported cases, brought in by cargo or travelers. As the 
death toll rose, the need for a coordinated prevention and 
containment strategy became apparent. Until late in 1914, 
three different agencies—the Civil Medical Service, the 
local government, and the Technical Service—had been 
involved in the antiplague campaign. In January 1915, 
the governor-general combined the three agencies to form 
the Special Plague Service, authorizing it to take full con-
trol of the antiplague campaign. Headquartered in the city 
of Malang, the service was declared to be autonomous in 
plague-ridden areas.

Already the disease had claimed 15,000 victims in 
Java and the new service promptly announced several 
new measures. It ordered that suspected cases be reported 
immediately and that a victim’s funeral be delayed to 
allow a postmortem to confirm the diagnosis. Thereaf-
ter, burial was to be undertaken quickly, and the family 
members moved to a temporary shelter so that they and 
their clothing could be disinfected. Thatched roofs were 
replaced with tiles, and rafters were redesigned to dis-
courage rats from building nests in them. Trained health 
workers were sent to live in the villages so they could 
serve as trusted contacts for the local population.

These measures, it seemed, were effective. By the end 
of 1915, East Java’s reported mortality figures were one 
third of what they had been in 1914. Total mortality from 
plague continued to decline even though small outbreaks 
were reported from Surakarta (1,406 victims), Rembang, 
Semarang, and Yogyakarta over the next few years. Plague 

incidence once again rose to epidemic levels during 
1930–34 (see JAVANESE [INDONESIAN] PLAGUE OF 1932–34).

Further reading: Owen, ed., Death and Disease in 
Southeast Asia.

Javanese (Indonesian) Plague of 1932–34 Severe 
epidemic of plague, generally considered the third and 
final phase of a massive outbreak that began with the 
JAVANESE PLAGUE OF 1910–14.

When plague first broke out in 1910, it did so in the 
eastern part of the island of Java. During the second and 
relatively milder phase of the epidemic, between 1920 and 
1927, central Java was the main focus and 8,000 to 10,000 
deaths were reported annually. With the third phase 
(1932–34), it hit West Java; the province of Priangan 
(where plague incidence had been slowly rising) bore the 
worst of the onslaught. The reported death toll for 1932 
was 4,366 persons, and in 1933 it soared to over 15,000. 
In 1934, 23,267 cases of plague were reported; the death 
toll for that year was a staggering 23,239 persons. Case-
mortality figures during this epidemic were very high; of 
every 10,000 victims, less than two survived the disease.

Most of the outbreaks were of the bubonic variety; 
only 6 percent to 8 percent were pneumonic. The dense 
population and salubrious mountain climate of Priangan 
apparently aided the rapid spread of the disease in the 
province.

The Plague Service, established in 1915, was unpre-
pared and unable to cope with a disaster of this magni-
tude. Thus, more people died of the plague in Priangan 
during 1933–35 than were affected by the disease in all of 
East Java during 1910–39. Troubled by serious economic 
problems, the service also faced tremendous opposition in 
many areas, particularly because of the spleen-puncture 
method used to determine plague deaths. Some refused 
the procedure, while others secretly buried plague vic-
tims. The intelligence unit of the service was bolstered by 
additional human resources to enable it to find and report 
new cases. A newly developed live-plague vaccine, found 
to be more effective than that used earlier in central Java, 
was finally sanctioned for use in a mass-inoculation 
campaign beginning January 1935. More than 2 million 
people were inoculated in that year alone. Over the next 
few years, several million people were revaccinated. This 
new strategy helped slow down and eventually arrest the 
spread of the disease in Java.

Further reading: Gregg, Plague: An Ancient Disease 
in the Twentieth Century; Owen, ed., Death and Disease in 
Southeast Asia; Pollitzer, Plague.

Javanese (Indonesian) Typhoid Epidemic of 1846–50
Massive epidemic that swept through the Indonesian 
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island of Java, leaving scarcely anyone unscathed by 
typhoid fever.

The years 1844 and 1845 were particularly disastrous 
for most of the residencies (administrative divisions) in 
Java. Harvest failures and the ensuing food shortages 
were widespread. The misery was further compounded 
during the second half of 1845 by heavy rains and flood-
ing, which destroyed the crops in seven residencies. The 
situation was repeated in the early months of 1846. Con-
ditions were thus ripe for the outbreak of an epidemic of 
typhoid fever (an acute, infectious disease).

The illness was first noticed in the mountainous 
inland zone. An official report for the month of Febru-
ary 1846 referred to the disease as prevalent in Kedu. By 
June, it had flared into an epidemic; by the end of 1846, 
it had already invaded three neighboring residencies and 
Surakarta, all of them already reeling from the natural 
disasters of famine and/or flooding. The epidemic spread 
to eight residencies in 1847. In 1848, six residencies were 
still suffering from the disease.

Of those who were infected, 30 percent died in 1846, 
47 percent in 1847, and 41 percent in 1848. Despite a sat-
isfactory rice harvest in 1848, the epidemic continued on 
its course that year and the year after. In eastern Sema-
rang, hard hit by typhoid fever in 1846, 1847, and 1848, 
harvest failures and famine struck again in 1849. People 
tried escaping into adjacent provinces, taking the cycle of 
shortages and epidemics with them. By 1850, the typhoid 
epidemic suddenly subsided.

Further reading: Owen, ed., Death and Disease in 
Southeast Asia.

Joachim’s Army Typhus Epidemic of 1542 Out-
break of typhus fever that killed many of the 55,000 
soldiers in the army led by Joachim, Margrave of Bran-
denburg, before they could even engage the enemy—
Turkish forces that had occupied the city of Buda (later 
Budapest) since the preceding summer.

Control of Hungary had been a goal for Ottoman Sul-
tan Suleiman I (the Magnificent) since his accession in 
1520. After the Turks defeated the Hungarians at Mohacs 
in 1526—a battle at which the Hungarian king lost his 
life—the country was plunged into civil war. Two rivals 
now claimed the throne: John Zápolya, elected by the 
majority of the Hungarian nobles, and Ferdinand I of 
Austria, a Habsburg and the brother of Charles V, the 
Holy Roman emperor. The two factions were locked in a 
power struggle for a dozen years; in 1538 they reached a 
compromise that nevertheless did not hold after Zápolya’s 
death two years later.

The Ottoman sultan encouraged the disunity, even 
to the point of concluding separate alliances with both 
sides, since a strife-torn Hungary limited Habsburg power 

in eastern Europe and allowed the Turks to push north-
ward. Finally, in 1541, Suleiman I decided that the time 
was right to strike at Buda. Claiming he came to protect 
the rights of Zápolya’s infant son and chosen successor, 
the sultan marched to the capital and occupied it, captur-
ing much of central Hungary as well.

Hungarians and Habsburgs now put aside their rivalry 
in an attempt to drive the invaders out of Buda. Both 
sides contributed soldiers, equipment, and financial sup-
port for an army to be led by Joachim. The preparations 
were in vain, since typhus fever struck down the imperial 
forces before the Turks could. Also known as “Hungar-
ian disease,” typhus had probably become endemic in the 
country after being brought there from Asia Minor by suc-
cessive Turkish campaigns. In the 1542 epidemic, the Ger-
mans suffered more heavily than did the Hungarians, many 
of whom had likely been exposed to the disease before and 
had the temporary immunity it confers. In any case, the 
imperial troops withdrew from Buda, carrying typhus to 
the rest of Europe. The Hungarian capital was left in Turk-
ish hands, where it remained for over a hundred years.

Further reading: Prinzing, Epidemics Resulting from 
Wars; Shaw, History of the Ottoman Empire and Modern 
Turkey; Sinor, History of Hungary; Zinsser, Rats, Lice and 
History.

Justinian, Plague of (First Plague Pandemic)  Pan-
demic of bubonic plague that swept Asia Minor, Africa, 
and Europe and arrived in Constantinople (Istanbul), 
the capital of the Eastern Roman (Byzantine) Empire, in 
the late spring and summer of A.D. 542. After the plague 
started in Egypt the previous year, merchant ships and 
troops carried it throughout the Western world, enabling 
it to flare up repeatedly over the next 50 or so years. 
Decades of wars, famines, and natural disasters in the 
Mediterranean lands may have helped the plague take its 
enormous toll; about 300,000 people were said to have 
died in Constantinople alone during the first year. Even 
the Eastern Roman (Byzantine) emperor Justinian fell ill; 
though he recovered, his imperial ambitions did not. The 
mortality and disruption caused by the plague prevented 
him from recapturing the western provinces and restoring 
the former extent of the Roman Empire.

According to Procopius, the Greek historian and court 
insider who is our primary source, the epidemic started 
near Ethiopia. Although ancient tradition held that dis-
eases came from Africa, there may be some truth to Pro-
copius’s account. The plague bacillus appears to have 
originated in both central Africa and India, the latter also 
the probable home for the species of black rat that car-
ried the plague. Ships plying the Indian Ocean and the 
Red Sea on their way to Egypt could have brought rat and 
bacillus together in a deadly combination.
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Knowing only that they could be struck without 
warning at any time, people were terrified, Procopius tells 
us. Many attributed their illness to the touch of a super-
natural being who appeared in dreams or waking appa-
ritions. To prevent such demons from slipping into their 
homes, people barred their doors against all visitors, fam-
ily and friends alike. The mild fever that was the plague’s 
first symptom did not seem alarming, however, and many 
people did not worry until they developed bubonic swell-
ings within the next few days.

Once the swellings appeared, most sufferers either 
went into a deep coma or became violently delirious, 
sometimes paranoid and suicidal. In either case it was 
difficult to feed and care for them properly, although 
mere contact with the sick did not seem to increase one’s 

chances of falling ill. Most victims died within a few days, 
but recovery seemed certain for those whose buboes filled 
with pus. Black blisters, taken by one modern scholar 
to indicate a co-infection of smallpox, were a sure sign 
of immediate death. Otherwise, doctors often could not 
predict the course of the disease or the success of various 
treatments. Even autopsies, which revealed unusual car-
buncles inside the swellings, did not provide much help.

For four months, the plague raged in Constantinople, 
with the death toll climbing from 5,000 a day to 10,000 
and even higher during the three most virulent months. 
Justinian appointed a court detail to dispose of dead bod-
ies when relatives would not or could not bury them, but 
even the officials were overwhelmed by their task. When 
all the tombs became filled, they placed corpses on boats 

Approximate area of the Byzantine Empire at the start of the Plague of Justinian (A.D. 542–c. 590), which depopulated Europe, Asia Minor, 
and other regions. The plague first appeared in the vicinity of Pelusium (Tell el Farama, Egypt), spreading east to Syria and Persia (Iran) and 
west along the coast of North Africa and over the continent of Europe.
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set adrift or in towers on the fortifications, which were 
then roofed over. All other work ceased, including that of 
supplying the city with food; the resulting shortages may 
have hastened the deaths of many plague victims.

The epidemic could not have come at a worse time. 
Justinian’s court was already riddled with corruption and 
intrigue; the deaths of many officials—not to mention 
the illness and long recuperation of the emperor him-
self—threw the administration into chaos. At the same 
time, crises throughout the empire and on its borders 
demanded a capable central government. Recent fam-
ines, floods, and earthquakes in Asia Minor and Europe 
had forced many people to leave their homes and stop 
all agricultural production. Despite imperial success 

in turning back a Persian invasion into Syria earlier in 
the year, the Near East remained a volatile region. The 
Goths in Italy and the Vandals in North Africa continued 
to occupy lands that had once been part of the Roman 
Empire.

As they traveled to all frontiers to deal with these ever-
restless barbarian tribes, Justinian’s troops helped spread 
the plague, even as they themselves succumbed. With his 
army diminished and his fiscal resources drained, Justin-
ian saw his dream of unifying the Mediterranean basin 
crumble before it became a reality.

Further reading: Browning, Justinian and Theodora;
McNeill, Plagues and Peoples; Procopius, History of the 
Wars.
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Kenyan and Somali Rift Valley Outbreaks of 2006–
07 Outbreak of Rift Valley Fever (RVF), triggered by 
heavy flooding which hampered initial relief efforts, 
began late in 2006 in Kenya’s inaccessible North Eastern 
province. By late December 2006, 32 cases including 19 
deaths (a 59.4 percent case fatality rate) were reported 
from the area around Garissa, the provincial capital. 
Although most human cases of RFV are mild, about 20 
percent develop severe complications which can be fatal. 
The World Health Organization (WHO) assisted Kenya’s 
Ministry of Health in coordinating the international 
response to the outbreak. Primary focus was on improv-
ing disease surveillance, vector control, and reducing the 
risk of animal-to-human transmission by quarantining 
infected animals, limiting transport of livestock, and ban-
ning livestock slaughter. Religious leaders were asked to 
help educate and mobilize the community.

By the end of January 2007, the outbreak (although 
waning) had spread into neighboring provinces (Coast, 
Eastern, and Central). However, North Eastern prov-
ince remained the epicenter reporting 300 of the 411 
suspected cases, and 80 of the 121 deaths. According to 
some sources, the actual figures are believed to be much 
higher (3,300 cases and 478 deaths).

By January 30, 2007, the neighboring country of 
Somalia had reported some 100 suspected cases including 
48 deaths from RVF. Its rapidly worsening security situ-
ation forced thousands to flee their homes, which may 

have accelerated the spread of the disease and hindered 
control efforts. See also SAUDI ARABIAN AND YEMENI RIFT

VALLEY FEVER OUTBREAKS OF 2000.
Further reading: Centers for Disease Control and Pre-

vention, “Rift Valley Fever Fact Sheet.” Available online. 
URL: http://www.cdc.gov/nip/diseases/mumps/default.htm. 
Accessed April 3, 2007; Médecins sans Frontières, 
“North-East Kenya: Rift Valley Fever Claims Dozens of 
Lives Following Floods.” Available online. URL: http://
www.msf.org/msfinternational/invoke.cfm?component=ar–
ticle&objectid=F31194CE-5056-AA77-6CB6E6274E2C07
10&method=full_html. Accessed April 3, 2007.

Kenyan Cholera Epidemic of 1974–75 Outbreak 
of cholera in southwestern Kenya from December 1974 
to April 1975, killing 770 persons out of 2,773 reported 
infected. The more than 25 percent mortality rate was 
high for modern times, and exactly what type of precau-
tions were taken in Kenya during the four-month epi-
demic are not known (antibiotics and an effective vaccine 
for the serious intestinal disease were then available).

Kisumu, a port town on the northeastern shore of 
Lake Victoria, reported the epidemic’s first cases of chol-
era, which is caused by a spiral-shaped bacterium (Vibrio 
comma) and is spread by improper or unsanitary disposal 
of human waste that contaminates drinking water and 
food (unwashed hands and shared food also play a large 
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part in spreading the disease). Victims complain of severe 
diarrhea and cramps. The epidemic that began after mid-
December 1974, affecting urban and rural people in the 
Kisumu area, was unrelated to a previous outbreak of 
cholera in 1970–72 in East Africa (see ASIATIC CHOLERA

PANDEMIC OF 1961–75). During those years the disease 
had diffused into Kenya from several directions, suppos-
edly carried mainly by nomadic herders and trading cara-
vans; by April 1972 this cholera outbreak had ended in 
Kenya. The 1974–75 epidemic was confined within a 50-
mile radius of Kisumu, except for an outbreak occurring 
to the east in the Kiambu district near Nairobi, Kenya’s 
capital.

The source of the Kisumu cholera infection was not 
identified, but it is possible it arrived in Kisumu via a 
traveler from Mecca, where some African Muslim pil-
grims contracted it several days before the outbreak in 
Kisumu. There is also the possibility the epidemic origi-
nated from an undiscovered, endemic cholera site in East 
Africa. During the dryer months in southwestern Kenya 
(December–March), the organism for cholera may have 
survived in more or less stagnant water bodies, such as 
unprotected alkaline water holes located in the rural areas 
around Kisumu and Kiamba. Also, the concentration of 
people and the increase in travelers helped spread the dis-
ease, which remained endemic in certain African regions 
after Kenya’s epidemic ended in April 1975.

Further reading: Barua and Burrows, eds., Cholera;
Stock, African Environment Special Report 3: Cholera in 
Africa.

Kenyan Plague of 1941–42 Outburst of bubonic and 
pneumonic plague that killed 529 persons in the British 
East African colony of Kenya in 1941 and 1942. Since 
the disease was first recorded in Kenya in 1902, it had 
erupted in varied proportions annually (see KILIMANJARO 
PLAGUE OF 1912).

In January 1941, several cases of plague were reported 
in the western section of Nairobi, Kenya’s capital city, 
where the disease had long been endemic. There were 340 
reported cases of plague (240 of which were fatal) in Nai-
robi from January 1941 to April 1942. Heavy rainfall and 
the increase in grain storage—where wild rats, the natural 
reservoirs of plague, seek food and shelter—helped bring 
on the epidemic. The disease was easily transferred to 
human beings through the bite of infective rat fleas, and 
most of the infections in Nairobi occurred in the unsani-
tary Indian section of the city; very few Europeans were 
infected.

The western Kenya town of Kisumu, a port on Lake 
Victoria and a major center for the grain and cotton-
seed trade, was also attacked by plague, which especially 
struck the rundown and overcrowded Indian bazaar area 

there. The disease also spread to some native villages on 
western reservations (or reserves) and eastward to the 
port city of Mombasa on the Indian Ocean. In Mom-
basa, all of the plague infections were of the pneumonic 
form, in contrast to those in Nairobi and western Kenya, 
most of which were of the bubonic form (causing acutely 
inflamed and painful swellings [buboes] of the lymph 
nodes). Bubonic plague frequently leads to death from 
pneumonia (inflammation of the lungs from the inhala-
tion of exhaled droplets from plague patients).

Although morbidity (incidence of disease) and mor-
tality (loss of life) for plague in Mombasa alone are not 
really known, there were a total of 1,195 plague cases and 
289 plague deaths reported outside Nairobi, including 
cases and deaths in Mombasa. Many persons in infected 
urban areas and villages were given inoculations of an 
antiplague vaccine, and rat control measures were also 
carried out in these areas. Nairobi and Mombasa remained 
free of plague from 1943 to 1952, but the rest of Kenya 
reported 275 infections and 93 fatalities from plague dur-
ing that time. In 1950 in the village of Rongai in western 
Kenya, the plague bacillus (Yersinia pestis or Pasteurella 
pestis) was found entrenched in wild rodents, which were 
subject to periodic epizootics and thus a source of infec-
tion to human beings.

Further reading: Pollitzer, Plague; Simmons et al., 
Global Epidemiology.

Kenyan Relapsing Fever Epidemic of 1945–46
First-known epidemic of the louse-borne type of relapsing 
fever to occur in East Africa, killing about 800 of some 
2,000 persons infected in Mombasa and other Kenyan 
coastal areas, as well as in the hinterland.

Relapsing fever, caused by the microorganism spiro-
chaete, was introduced into Kenya from Seihut, South 
Arabia, in February 1945; several Arabian dhows (sailing 
vessels) arrived at Mombasa Island with sick persons on 
board. British medical authorities in Kenya (then a Brit-
ish colony) diagnosed the illnesses as louse-borne relaps-
ing fever after finding passengers and crew infested with 
lice; no ticks were found on board the vessels so the tick-
borne form of the disease (endemic to East Africa) was 
not discernible. Despite the dhows being quarantined and 
the sick isolated on shore, the infection spread into Mom-
basa and elsewhere.

Two women who had visited an infected man in Mom-
basa brought the disease home with them to Marjakani in 
the native reserve; four days later, they became sick with 
symptoms of high fever, severe headache, aching joints 
and muscles. By late July 1945, the same symptoms of the 
disease were noticed by 18 family members and friends of 
the two women; 14 of them died. At first, because the sick 
patients in the reserve were jaundiced, they were thought 
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to have yellow fever; by August 1945 medical authorities 
diagnosed the cases as louse-borne relapsing fever.

In September 1945, the disease reached epidemic pro-
portions in Kenya’s hinterland, traveling north as far as 
Vitengeni. It also spread south to Ndavaya and west to 
Taru, mainly affecting the Giriama and Duruma tribes. In 
these areas, there were about 1,500 cases and 380 deaths 
from the disease. Women were infected more frequently 
than were men and children, apparently because the 
women customarily slept in the same house as the dis-
eased corpses during the native funerals, which lasted 
several days (the men and children slept outdoors). 
Nonetheless, there was a higher mortality rate for men 
than women due to the higher incidence of the disease 
among older men, who were more louse infested and 
less resistant to the disease. It appeared that the disease 
moved along trade routes and was particularly carried by 
trucks and the railways.

Kenya’s louse-borne relapsing fever epidemic was 
linked to an epidemic of the disease that originated and 
was centered in Libya in late 1942. From Libya, the dis-
ease had moved northwest to Tunisia by October 1943 
and west to Algeria by November 1944 and Morocco by 
February 1945, and east to Asyūt (Assiout) on the Nile 
in Upper Egypt by October 1944. Spreading to the Mid-
dle East, the disease reached Seihut on Arabia’s south-
ern coast, from where it was carried to Kenya in 1945. 
(Reportedly, by 1946, more than 125,000 persons had 
been infected with the louse-borne relapsing fever.) Some 
of the control measures initiated in Kenya and other 
places were the quick removal of the sick to hospitals, 
boiling clothes to kill lice, suspension of native funeral 
ceremonies, discouragement of travel, and disinfestation 
of louse-infested houses.

Further reading: Davies et al., “An Epidemic of Louse-
Borne Relapsing Fever in Kenya”; Hartwig and Patterson, 
Disease in African History.

Kenyan Smallpox Epidemic of 1897–99 Cata-
strophic outbreak of smallpox that infected untold thou-
sands of natives in the British East Africa protectorate. 
In some Kenyan regions, particularly in the interior, the 
fatality rate was higher than 40 percent due to the lack of 
immunity to the disease as well as the limited amount of 
Edward Jenner’s smallpox vaccine available.

Smallpox first appeared in Kenya in the southern 
coastal city of Mombasa about 1300, apparently arriv-
ing aboard trading vessels from India, China, or Arabia. 
Other parts of Kenya remained free of smallpox until the 
1800s, when the Arab-dominated slave trade brought 
infected slaves into the newly established colonies in East 
Africa. The construction of the first railroad in East Africa 
(1896–1901) played an important role in the transmis-

sion of this highly contagious viral disease into Kenya’s 
interior. As tracks were laid from Mombasa inland to Lake 
Victoria and Uganda, the smallpox scourge was brought 
to these remote regions.

A powerful and militant East African tribe in the 
interior, the Masai, had managed to escape the smallpox 
infection until this time. The Masai, who lived off the 
milk, blood, and meat of their cattle, had earlier (about 
1893) been severely weakened by a terrible outbreak of 
rinderpest (also called cattle plague), an acute viral intes-
tinal disease of cattle and sometimes sheep and goats and 
wild game animals. Smallpox struck the weakened Masai 
and wiped out about three-quarters of them by 1899.

About the same time, another tribe of pastoralists, 
the Kikuyu, who lived in the remote highlands north of 
Nairobi (Kenya’s capital), were seriously attacked by the 
disease; in the Kiambu district, the mortality rate among 
the Kikuyus was 70 percent. From the Kikuyus, the virus 
spread south into the German protectorate of Tanganyika 
(Tanzania), and those Kikuyus who survived the epi-
demic fled to Fort Hall and elsewhere to escape the hor-
rible ravages of smallpox (disfigurement and blindness). 
By 1902, many of the Kikuyu had still not returned to the 
Kiambu highlands; abandonment of their land may have 
made it easier for the British to settle this region.

In 1898, the epidemic struck Mombasa, whose native 
African population was more seriously infected than the 
European and Indian populations during the following 
year. By 1899, half a dozen native villages in northern 
Kenya were gravely depopulated, including the Rendile 
tribe, which was nearly exterminated by smallpox. Since 
then, Kenya has alternated sharply between outbreaks 
and periods free of smallpox; in 1943–45, the popu-
lace suffered many infections and a 31 percent mortality 
rate.

Further reading: Hallett, Africa since 1875; Hopkins, 
Princes and Peasants: Smallpox in History.

Kenyan Typhoid Epidemic of 1954 Severe out-
break of typhoid fever that killed 103 persons out of 870 
who were infected in the scrub desert region of southern 
Kenya in East Africa.

Typhoid fever was endemic in Kenya before 1954; 
the incidence of the disease ranged between 300 and 500 
cases each year, with an annual fatality rate of 10 percent 
to 20 percent. In January 1954, cases of typhoid were 
reported in an isolated community inhabited by wander-
ing, native African tribes in an outlying district of Nai-
robi, Kenya’s capital. The water supply in the area, which 
the natives regularly used, was apparently contaminated 
and impure. Poor sanitary habits allowed for the spread 
of the disease in the region. The typhoid bacillus, Salmo-
nella typhi, is found in water and food contaminated by 
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urine or feces of a patient; it lives in the human diges-
tive system and is carried from place to place by human 
beings. Infected persons develop fever, lassitude, loss of 
appetite, muscular pains, constipation more commonly 
than diarrhea, and delirium.

Overcrowded conditions among Kenyans helped 
spread the disease during the ongoing Mau Mau uprising 
(1952–56) in the country. (The Mau Mau, a secret organi-
zation led by Kikuyu and other black tribesmen, carried 
on a terrorist fight against white settlers to restore the 
area to the native Africans.) Typhoid grew more serious 
during the hot, dry months of February and March 1954, 
and many of those infected, as well as an approximate 5 
percent who were typhoid carriers, brought the disease 
into Nairobi in April and May. More than a thousand 
people throughout Kenya contracted typhoid by Novem-
ber 1954. Most of those infected were African natives; 
the disease’s incidence was minimal among Europeans 
and Asians, who practiced higher standards of hygiene 
(sanitary processing of food and water; good disposal of 
human excreta). In addition, many whites and blacks 
(particularly in the community of about 17,000 where the 
outbreak originated) had acquired some immunization 
with a vaccine, given to them at least once, in the months 
before and during the epidemic, which subsided as medi-
cal and sanitary measures were set up.

Further reading: Huckstep, Typhoid Fever; Simmons 
et al., Global Epidemiology.

Kilimanjaro Plague of 1912 Epidemic of plague last-
ing about one month in the small village of Gassenia on 
the Kenya-Tanzania border, near Mount Kilimanjaro, kill-
ing three persons of bubonic plague and 55 of pneumonic 
plague. Although plague may have originated in Central 
Africa centuries earlier, it had been absent there for more 
than 50 years before this outbreak (see PLAGUE PANDEMIC, 
THIRD).

In 1912, after the plague disease broke out in Nai-
robi, the capital of Kenya, it spread to the eastern slope of 
Mount Kilimanjaro (Africa’s highest peak) and the village 
of Gassenia during the spring rainy season. As a result of 
flea bites, three natives in Gassenia became infected with 
bubonic plague. Unless persons with bubonic plague are 
treated medically immediately, they will usually die within 
three to six days, as did the three natives in Gassenia.

Without an accompanying bubo (hard lump), it is dif-
ficult to distinguish the feverish symptoms of plague from 
some other tropical and subtropical diseases. Persons with 
this form of plague are not infectious to others, unless 
they come in contact with an open and infected bubo 
(bubo is a Greek word for groin, where many persons are 
bitten by disease-carrying fleas). Septicemic plague may 
also affect victims severely even before bubos have had 

time to develop, when victims’ lungs are invaded by the 
disease organism.

Basically a disease of wild animals, plague begins with 
a bacillus that infects fleas. Rats, the best-known animal 
hosts of plague, are usually responsible for transmitting it 
into densely packed human populations. While wild rats 
in Africa and other warm areas of the world live far from 
human habitation in forests and deserts, when they die 
with plague, fleas from them seek out the “closest” ani-
mal to live on—house rats or humans themselves.

During the first week of the Kilimanjaro epidemic, 
a woman trained as a nurse came to Gassenia from a 
neighboring village to help treat those afflicted. She, too, 
contracted pneumonic plague, dying shortly thereaf-
ter, but not before she had spread the disease to 16 oth-
ers in her village, all of whom perished along with the 
55 in Gassenia; all of them contracted plague from the 
breath of a sick person, not from a flea bite. Instead of 
isolating the sick natives in Gassenia, consoling rela-
tives and friends were in direct physical contact with the 
sick, who coughed out the deadly microorganism, thus 
infecting others with pneumonic plague, which is highly 
contagious.

Dr. Richard Lurz, a medical officer of the imperial 
German army who was assigned to Gassenia during the 
epidemic, published a paper in 1913, claiming that the 
plague disease was carried by house (black) rats as well as 
tree (wild) rats native to the region. However, it was not 
until 1952, when plague was discovered in the Rift Val-
ley in both the house rat and the tree rat, that the theory 
that there had never been a plague transmitted by wild 
rodents in Central Africa was discarded. Dr. Lurz’s 1913 
report had apparently remained in obscurity because of 
the outbreak of World War I.

Further reading: Gregg, Plague: An Ancient Disease in 
the Twentieth Century; Oxford Textbook of Medicine.

Kiribati Measles Epidemics of 1890 and 1936   See 
GILBERT AND ELLICE ISLANDS MEASLES EPIDEMICS OF 1890 
AND 1936.

Korean Cholera Epidemics of 1821–22 and 1895
Two of the many epidemics of cholera that attacked the 
Korean Peninsula during the 19th century; 1821 was the 
beginning of the kingdom of Korea’s first major recorded 
epidemic, an offshoot of the ASIATIC CHOLERA PANDEMIC

OF 1817–23. The acute intestinal disease then raging in 
China (see CHINESE CHOLERA EPIDEMIC OF 1820–22) trav-
eled overland to arrive in Pyongyang at the end of July 
1821 and quickly tore through this city, killing more than 
1,000 people in a 10-day period. It reached the city of 
Seoul in August, and by the end of September, cholera 
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had invaded the southern part of the Korean Peninsula, 
including all the cities in Kyongsang province.

By all accounts, it was a devastating epidemic that 
apparently killed nine out of every 10 people it struck 
and left even the medical community helpless; doctors 
were unable to either treat or prevent the disease even as 
untold numbers succumbed to it. Across the kingdom, 
various feasts and ceremonies were conducted by the 
superstitious king and commoners alike in an effort to 
appease the gods. The epidemic subsided briefly with the 
onset of winter. However, it resurfaced in April across Seoul 
and once again spread through the country. In mid-August, 
it reached Japan (see JAPANESE CHOLERA EPIDEMIC OF 1822).

Until the 1870s, epidemic cholera often visited Korea, 
usually in conjunction with visits to China and Japan. 
Cholera outbreaks were also recorded in 1881, 1885, 
1886, 1890, and 1891 in Korea, where a significant epi-
demic took place as a consequence of the Sino-Japanese 
War raging in neighboring Manchuria during 1895. Chol-
era spread slowly from Manchuria across the Korean 
Peninsula to Seoul, where it caused an extremely severe 
outbreak. At the height of the six-week-long epidemic 
in Seoul (population 220,000), about 300 people died 
of cholera every day. Overall, Seoul’s death toll exceeded 
5,000. The city’s first cholera hospital was shut down 
after 75 percent of the first 135 patients died of the dis-
ease. Another hospital reported a 35 percent mortality 
rate among its 173 cholera patients. It is not known how 
many people were struck by the disease in Korea, but it is 
estimated that at least 300,000 people lost their lives dur-
ing this epidemic.

Further reading: Magner, “Diseases of the Premodern 
Period in Korea.”

Korean Hemorrhagic Fever Epidemic of 1951–54
A strange, new disease—hemorrhagic fever with renal 
syndrome (HFRS)—that struck numerous United Nations 
(UN) troops fighting in Korea.

The infection was first observed in the spring of 1951 
when many UN soldiers lay prostrate with a flushed face, 
chills, high fever, anorexia, severe headaches, muscle and 
joint pains, vomiting, and varied hemorrhagic symptoms. 
During the disease’s second stage, the soldiers’ condition 
suddenly worsened accompanied by shock, cardiovascu-
lar instability, and renal failure. Physicians, confounded 
by these symptoms, realized that this was indeed a new 
and unfamiliar disease.

Also known as Epidemic Hemorrhagic Fever (EHF) or 
Far Eastern Hemorrhagic Nephroso Nephritis or “Hemor-
rhagic Fever,” prefaced by the name of the geographical 
locality of its occurrence, the infection was later found 
to be one of a group of hemorrhagic fevers occurring in 
many areas of the Eurasian landmass. The Hantaan virus, 

which caused the 1951–54 Korean epidemic, is trans-
mitted to people through the excretions and aerosols of 
healthy rodent carriers—in this case, the wild mouse 
Apodemus agrarius.

Nearly 1,000 UN soldiers were attacked by this virus 
by the end of 1951; 80 of them died as a result. All 
through 1952 another 1,000 cases were treated; soldiers 
of every nationality were affected. Cases were reported 

In 1951 during the Korean War (1950–53), an unfamiliar, acute, 
infectious disease—hemorrhagic fever with renal syndrome—
struck civilians and United Nations troops in the vicinity of the 
38th parallel. Earlier, the illness had reportedly been observed in 
parts of Manchuria. American troops were also afflicted by infec-
tious hepatitis, or hepatitis A, while moving and living in the 
Korean Peninsula.
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even after the hostilities had ended (the Korean War, 
1950–53). For instance, in 1953 and 1954 there were 
another 1,000 cases, bringing the total number of cases 
among the United Nations forces to 3,000.

To facilitate treatment and research, the United States 
Army Medical Service set up a Hemorrhagic Fever Cen-
ter near Uijongbu, South Korea. Suspected cases were 
airlifted to this center for diagnosis and treatment. Mean-
while, the disease was also spreading southward through 
civilian populations, affecting, in some cases, even chil-
dren under 10 years of age. When the South Korean army 
assumed charge of the Demilitarized Zone after the war, 
HFRS was the major infectious disease it had to contend 
with. An HFRS epidemic was reported from China in 
1980–81.

Further reading: Mackenzie, ed., Viral Diseases in 
South East Asia and the Western Pacific.

Korean Hepatitis Epidemic of 1950–51 Outbreak 
of infectious hepatitis among United States troops at the 
beginning of the Korean War (1950–53).

Hepatitis was present among the Americans, albeit in 
a scattered form, during the first few months after their 
landing in June 1950. The troops moved north, and in 
November the disease began to spread rapidly. The virus 
was already widespread in the Korean civilian population 
through which the highly susceptible Americans moved. 
In December came a retreat, and subsequently the troops 

gathered just below the 38th parallel. Within the crowded 
and insanitary military camps and under combat condi-
tions, hepatitis quickly assumed epidemic proportions. 
During the first three months of 1951, 573 sick soldiers 
were evacuated from their infantry units and transported 
to a hepatitis center in Kyoto, Japan. The epidemic 
peaked in February 1951 when 229 cases were reported; 
hospital admissions were the highest this month—35 per 
1,000 troops.

Even at the height of this epidemic, the hepatitis cases 
were evenly distributed among all infantry companies; 65 
percent to 70 percent of the companies that were infected 
had only one case each month. In an effort to control the 
spread of the disease, the authorities began treating the 
water supply with chlorine in April 1951. By then, how-
ever, disease incidence was already declining and contin-
ued to decline further during the rest of the year, as did the 
intensity of military activities. Hepatitis was not a major 
problem again until 1954, when cases began to increase.

Further reading: Hartman et al., eds., Hepatitis Fron-
tiers; Havens, Jr., “Viral Hepatitis.”

Kumasi Plague of 1924–25 See ASHANTI PLAGUE OF

1924–25.

Kwazulu-Natal Malaria Epidemic See SOUTH AFRI-
CAN MALARIA EPIDEMIC OF 1999–2000.
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Latin American HIV/AIDS Epidemic Much about 
disease caused by human immunodeficiency virus (HIV) 
in Latin America has remained hidden. The behavior that 
spreads the virus is often denied, rarely discussed, and 
inadequately surveyed, and the rapid rise in infections 
(from fewer than 8,000 cases in 1987 to nearly 60,000 by 
early 1993) was overshadowed on the world stage by the 
sheer magnitude of the outbreaks in Africa and, later, in 
parts of Asia. Latin America’s accomplishments in treat-
ing people with advanced HIV infection have been more 
visible, however. Partly because of regional cooperation 
in negotiating price discounts with pharmaceutical com-
panies, 73 percent the Latin Americans who could benefit 
from antiretroviral drugs were receiving them by the end 
of 2005—the highest percentage in the world.

Although unprotected sex is the major way in which 
HIV is transmitted, attempts to reduce risky sexual 
behavior have run into obstacles in the conservative 
societies of Central and South America. With the notable 
exception of Brazil (see BRAZILIAN HIV/AIDS EPIDEMIC), 
the influence of the Roman Catholic Church and cultural 
norms against discussing sex have restricted the promo-
tion of condoms. Taboos against homosexuality are per-
haps even stronger, and, as a result, men who have sex 
with men are reluctant to acknowledge their behavior. 
When they develop symptoms of HIV infection and seek 
health care, both they and their providers may shy away 
from identifying the practices that have caused the dis-

ease. Although data on men who have sex with men are 
scarce, a few local studies have shown shockingly high 
rates of HIV infection among this group: up to 20 per-
cent in Bogotá, Colombia; 15 percent in Bolivia’s capital 
city of La Paz and almost 24 percent in Santa Cruz; fig-
ures in the double digits in parts of Peru and Ecuador. As 
many as two-thirds of the infected people in Mexico are 
men who may have contracted the virus through unpro-
tected gay sex.

Beginning in the early 1990s, HIV—including ac-
quired immunodeficiency syndrome (AIDS), the final 
and usually fatal stage of infection—was no longer con-
fined to men who engage in homosexual sex. Because 
of the stigma attached to that behavior, many such men 
have sought cover in heterosexual relationships; their 
wives and girlfriends, who are often ignorant of their 
companions’ other sexual partners and who rarely feel 
empowered enough to insist on condom use, have been 
increasingly vulnerable to HIV infection. In one study in 
Colombia, nearly three-quarters of the pregnant women 
who tested HIV-positive when they sought antenatal care 
were in stable relationships with a single male partner. 
Even in Argentina, where the first cases of AIDS appeared 
in the early 1980s among men—who had sex with other 
men or who injected illegal drugs—women are account-
ing for a greater number of infections. In 1988, for every 
Argentine woman with AIDS, there were 15 men; by 
2004, that ratio was one to three.
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A similar pattern can be seen in Honduras, home to 60 
percent of Central America’s HIV cases but only 17 per-
cent of its people. Although paid sex plays a much larger 
role in HIV transmission in Honduras than in many other 
Latin American countries (in Bogotá, Colombia, by con-
trast, fewer than 1 percent of sex workers are HIV-posi-
tive), HIV infection is not merely concentrated in certain 
groups of Hondurans, such as sex workers and prisoners. 
Rather, half of all new HIV cases occur in women, and 
AIDS is the leading cause of death for Honduran women 
of childbearing age. Now that the Latin American epi-
demic has reached the general population, even the provi-
sion of free antiretroviral drugs, which keep HIV-infected 
people alive and healthier for longer, can do only so 
much to blunt the effects of the virus. With an estimated 
140,000 new cases in 2005 alone, Latin America now has 
1.6 million people living with HIV. See also HIV/AIDS 
PANDEMIC; CARIBBEAN HIV/AIDS EPIDEMIC.

Further reading: Brooke, “AIDS in Latin America—A 
Special Report: In Deception and Denial, an Epidemic 
Looms,” New York Times, 25 January 1993; Pembrey, 
Graham, “HIV and AIDS in Latin America and the Carib-
bean,” AVERT, updated June 29, 2006. Available online. 
URL: http://www.avert.org/aidslatinamerica.htm. Accessed 
April 3, 2007.

Libyan Plague of the First Century A.D. Earliest 
certain instance of bubonic plague in the Mediterranean 
world. The fourth-century A.D. Greek physician Oribasius 
quotes an account by Rufus of Ephesus that describes the 
epidemic. Rufus (a Greek anatomist) refers to a treatise 
by Dioscorides and Posidonius, probably Alexandrian 
doctors who recorded an epidemic they witnessed early 
in the first century A.D. Despite the fragmentary textual 
tradition, the diagnosis of the outbreak is clear. According 
to Rufus, the two Alexandrians observed not only acute 
fever, intense pain, agitation, and delirium, but also large, 
hard, nonsuppurating buboes (swellings) that developed 
behind the knees and around the elbows as well as “in 
the usual places.” Most of those afflicted with the “pesti-
lential” buboes died.

Rufus also tells us that similar buboes were mentioned 
by Dionysius Curtus, who is hard to identify but who may 
have practiced medicine in Alexandria in the third cen-
tury B.C. If that date is correct, bubonic plague would be 
older than the Christian era. In any case, the appearance 
of the plague in Libya—and in Egypt and Syria, where 
Rufus says that buboes were also common—makes sense. 
All three areas were crossed by travel and trade routes 
that extended throughout Africa, Asia, and Europe. Such 
commercial centers could easily bring together black 
rats, bacteria, and humans—the combination needed for 
bubonic plague.

Further reading: Crawfurd, Plague and Pestilence in 
Literature and Art; Patrick, “Disease in Antiquity: Ancient 
Greece and Rome”; Simpson, A Treatise on Plague.

Livorno-Lucca Yellow Fever Epidemic of 1804
Serious outbreak of yellow fever that infected hundreds of 
persons in two Italian Tuscan cities. A disease of warm cli-
mates, yellow fever was carried by infected Aëdes aegypti
mosquitoes aboard trading vessels from Havana, Cuba, in 
the summer of 1804. Ships’ water supplies, good breeding 
grounds for the mosquitoes, made long distance trans-
mission of the disease from the Caribbean possible. Occa-
sional cases of yellow fever in Italian ports had occurred 
during the 1700s when trade with the Caribbean islands 
and Africa was rapidly expanding, but no grave outbreak 
was reported until 1804 in Livorno (Leghorn), a seaport 
in western Italy on the Ligurian Sea.

Authorities believe the disease came either on a Span-
ish ship with mosquitoes directly from Havana or aboard 
an Italian ship that traded earlier at Barcelona, Spain, 
where infective mosquitoes had arrived and slipped 
aboard various vessels. Livorno recorded about 700 to 
800 cases of yellow fever, of which at least 70 percent 
were fatal. Italian physicians were shocked and could do 
little for the sick. They were, however, accustomed to 
dealing with malaria, another mosquito-borne infection, 
and so treated their patients with traditional purges and 
bleedings; quarantine and other measures were also taken 
to avoid contact with victims of the fever.

Before Livorno’s epidemic came to an end with the 
cooler weather in the late fall, the disease had made its 
way inland to Lucca, an important commercial city about 
12 miles north of Livorno. It infected and claimed about 
the same number of people in Lucca in 1804 as it had in 
Livorno. There is no substantiation that other Italian cit-
ies in the region became infected at the time.

Further reading: McGrew, Encyclopedia of Medical 
History; Scott, A History of Tropical Medicine.

London, Great Plague of Fearful pestilence that 
ravaged London in 1664–65 and killed some 75,000 
(perhaps 100,000) inhabitants, at least 20 percent of the 
city’s population. The plague, an acute infectious disease 
caused by a bacterium (Pasteurella pestis), was thought 
to have been introduced into England by some Dutch 
merchants, who apparently brought it into London in 
bales of cotton. The disease had been intermittently in 
Holland since 1654. In the Dutch city of Leiden, 13,000 
persons died; in Amsterdam over 13,250 died in 1655. 
Those attacked by the plague became suddenly deliri-
ous, rolling around as if intoxicated and then perspir-
ing profusely. The poor in London, in their crowded, 
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ill-kempt, wooden houses, were especially threatened by 
contagion.

Ancient fears and superstitions resurfaced in London 
when, in late December 1663 and then again in March 
1664, bright comets appeared in the sky. There were 
accounts of people seeing fire and coffins in the heav-
ens and hearing sounds of cannon. Londoners believed 
these were signs from God of an imminent punishment 
for their immorality. During the winter of 1664–65, there 
were reports of several deaths from plague, a periodic 
invader of London since the BLACK DEATH of the mid-
14th century; the deaths were attributed to God’s wrath. 
Because the winter was extremely cold and icy, the dis-
ease was checked from spreading rapidly, but the spring 
and summer months were unusually sunny, warm, and 
dry, and the plague ran rampant.

It supposedly began in the slums of St. Giles-in-the-
Fields, a London outer parish (though it lies near the 

British Museum today). The disease then spread to West-
minster and moved from the western parishes to the east-
ern and southern parishes; by early July 1665, was in the 
city of London; King Charles II of England and his court 
then left the city for Oxford, as did many wealthy mer-
chants, lawyers, and professors. Only a small number of 
apothecaries, physicians, and clergy remained to treat the 
sick. All shops and businesses in London closed up, as 
the plague raged all summer (1665). Newspapers adver-
tised old plague remedies, giving information about the 
disease and printing weekly accounts of the mounting 
death toll. Deaths crept up to 1,000 persons a week, then 
2,000 a week, and in September (1665) went over 7,000 a 
week. Afterward the deaths began to lessen. Whole fami-
lies perished at the time.

Both night and day, the dead were carted off to church-
yards for burial, and when the churchyards were com-
pletely filled, huge pits were dug for the corpses. Publicly 
appointed physicians, along with persons who volun-
teered to care for the sick without pay, issued as preven-
tive medicine pungent smells—burnt brimstone, pepper, 
hops, or frankincense. Poor people burned old shoes and 
horn. When the plague persisted and seemed to grow, the 
authorities ordered fires to be kept burning day and night 
in the streets, to purify the air. In addition, tobacco smok-
ing was recommended (even mandated in some places) as 
protection against the plague; even children were forced 
to smoke at times. Quarantines were put into effect; new 
pesthouses were built to take in some of the plague vic-
tims; national money collections were established.

By late fall (1665), the situation had improved, and by 
February 1666, King Charles II returned to London. (The 
Lord Mayor and aldermen had stayed at their posts and 
had not sought safety in flight.) The plague finally ended 
after the Great Fire in London (September 2–5, 1666); by 
then it had spread to France, where it died out the follow-
ing winter. After the Great Fire, London was rebuilt with 
wider streets (thus less congestion) and with improved 
sewer drainage; thatch for the roofs of houses was forbid-
den. The English novelist Daniel Defoe wrote A Journal 
of the Plague in London, published in 1722, which is a fic-
tional narrative telling about the 1665 plague through the 
eyes of a citizen who stayed in London.

Further reading: Bell, The Great Plague in London 
in 1665; Slack, The Impact of Plague in Tudor and Stuart 
England.

Londonderry and Dundalk Typhus and Dysentery 
Epidemics of 1689   Major outbreaks of epidemic 
typhus fever and dysentery in Ireland at Londonderry 
and at a military encampment near Dundalk; caused high 
mortality among both townsfolk and soldiers during the 
campaigning of the English and Irish armies in 1689.

Bubonic plague periodically struck London in the 16th and 
into the 17th century, reaching a climax with the Great Plague of 
London (1664–65). Pictured here is a maniac, in front of dying 
citizens, announcing the doom of London. (Bettmann/CORBIS)
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Epidemic typhus fever is transmitted from person to 
person by the human body louse and therefore thrives 
when personal and public hygiene are absent, such as 
in poverty-stricken urban areas, in cramped and filthy 
quarters in ships and prisons, and in times of war. Lon-
donderry, a town in the north of Ireland, was besieged by 
Catholic Jacobite troops for 105 days in the spring and 
early summer of 1689. Of approximately 30,000 inhabit-
ants and a garrison of 7,020 Protestant soldiers, an esti-
mated 10,000 people died during the siege, some from 
the effects of battle but many more of disease, mostly the 
“flux,” or dysentery, and typhus, also called the “Irish 
ague.” It is recorded that the besiegers of Londonderry 
remarked upon the extraordinary odor emitted from the 
500 or so ill people who were forced to leave the city on 
July 2, an indication of typhus fever, which produces in 
its victims a quite sickening smell. The besieging army, 
exposed to cold and wet weather, also suffered many 
thousands of losses from dysentery, “French pox” (syphi-
lis), and typhus fever.

In the second major instance of “camp fever” during 
the hostilities of 1689, Protestant troops encamped near the 
town of Dundalk on the east coast of Ireland were ravaged 
by typhus in August, September, and October. The marshy 
camping ground and the cold, rainy weather added to the 
miseries of the soldiers and to the spread of the disease. 
When the camping site was moved in the hopes of escap-
ing infection, the sick were left behind. When the com-
manding officers finally decided to abandon the campaign, 
the sick were loaded onto wagons, from which those who 
died along the way were tossed off onto the roads. March-
ing soldiers who were ill simply fell out of rank and died 
by the roadside. Several of the ships that received the sick 
to remove them to Belfast became true ghost ships, floating 
in the bay at the town of Carrickfergus with everyone on 
board dead. It was noticed that many of the corpses were 
covered with lice, an observation that at the time indicated 
lack of personal cleanliness but was not linked by observ-
ers in any way with the disease that killed them.

The disaster at Dundalk, which destroyed approxi-
mately 6,000 members of an army of 12,000, was prob-
ably the most virulent and mortal attack of typhus fever 
ever recorded in British military history.

Further reading: Creighton, A History of Epidemics in 
Britain; Shepherd, Ireland’s Fate.

London Plague of 1499–1500   First major epidemic 
in England in the 16th century, and in fact the only mor-
tality crisis caused by plague until 1563; began in Lon-
don in June 1499. The contemporary English chronicler 
Raphael Holinshed writes that “men died in manie places 
verie sore; but specialle and most of all in the citie of 
London,” so evidently, although concentrated mostly 

in London, this visitation of plague reached other parts 
of England. The epidemic lasted through the winter of 
1500, indicating either a mild winter—this would per-
mit plague-carrying rat-fleas, which hibernate in cold 
weather, to remain active—or the presence of pneumonic 
plague, which attacks the lungs and is transmitted from 
person to person, mostly in low temperatures, through 
plague bacilli emitted through sneezing or coughing.

Although contemporary observers placed the death 
toll from this epidemic at as much as 30,000 persons, 
or half the estimated population of London at that time, 
official city and state records do not reflect that enormous 
figure. Mortality rates were consistently exaggerated 
throughout this period of history.

Because English records show that no more than one-
third of the population die in a plague epidemic, and usu-
ally much less, it can be assumed that this outbreak was 
not quite as drastic as chronicles indicate. Nonetheless, 
this sickness—assumed to be plague because of the sea-
son in which it appeared, but not substantiated through 
descriptions of symptoms—caused thousands of deaths. 
Unfortunately, the absence of statistical data, which after 
1538 becomes available with the institution of parochial 
burial records, and the absence of eyewitness accounts 
by contemporary writers, gives us very little informa-
tion about this important and apparently widespread 
epidemic.

Further reading: Creighton, A History of Epidemics in 
Britain; Mullet, The Bubonic Plague and England; Shrews-
bury, A History of Bubonic Plague in the British Isles; Slack, 
The Impact of Plague in Tudor and Stuart England.

London Plague of 1563 First major mortality crisis 
caused by bubonic plague in 16th-century London. Per-
haps the worst incidence of plague experienced by met-
ropolitan London in its history, the city and its outlying 
parishes lost an estimated one-quarter to one-third of 
their estimated population of 80,000 persons.

The disease erupted in epidemic form in June 1563, 
and, following the usual pattern of bubonic plague, the 
death toll rose steadily from July through October and 
declined in November with the onset of cold weather, 
when the plague-carrying fleas, which transmit the dis-
ease, began to hibernate for the winter. Plague deaths 
reported in December were in all probability caused by 
complications and sequelae (aftereffects) due to plague 
infection acquired earlier rather than fresh cases, and by 
the end of January deaths from plague ceased altogether. 
Approximately 1,000 people died of plague weekly in 
mid-August, 1,600 per week in the second half of Sep-
tember, and 1,800 per week at the peak of its virulence 
in the first week of October. Altogether the death figure 
is estimated at about 20,000 for London and its outlying 
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parishes, representing about 85 percent of deaths from all 
causes in 1563.

Fleeing from a town or city in time of plague was com-
mon, especially by wealthier families who had country 
homes or could otherwise afford the expense of staying 
elsewhere. When this exodus is taken into account, the 
proportion of people dying from plague rises to a possible 
one-third of London’s population, which is the maximum 
percentage of a given population bubonic plague killed in 
the British Isles, according to records.

Parish burial records, upon which knowledge of 
the plague’s effect are primarily based, show clearly the 
unpredictable and haphazard way bubonic plague attacks 
a community. Some London parishes were decimated 
during the epidemic of 1563, while others were barely 
touched. This demonstrates the relationship between rat 
infestation and incidence of plague: the higher the num-
ber of plague-infected rats in a given locality, the higher 
the number of plague-carrying fleas that will desert their 
dead rodent hosts to get their blood-meal from human 
beings and thereby transmit the disease. Epidemiologists 
do not know, however, what determines the activity of the 
plague bacillus, Pasteurella pestis, within a community of 
rodents. It is the unpredictable nature of plague—singling 
out some parishes, or even just a few families within a 
parish, and leaving others free—that contributed to the 
terror people felt at the first hint of this disease.

Queen Elizabeth I took strong precautions to pro-
tect herself and her court from plague, which posed a 
constant threat in England throughout her entire reign 
(1558–1603). When plague broke out in London in 1563 
she removed to Windsor Castle and erected a gallows in 
the town marketplace where anyone coming from London 
was to be hanged. She also prohibited goods from Lon-
don to be brought to Windsor, and although no one had 
any idea that plague was carried by fleas, this was a wise 
precaution as it prevented stray fleas imbedded in mer-
chandise from being let loose. Parliament prorogued its 
meeting from October 1562 to October 1563, an action it 
took whenever plague was present or its arrival feared.

Measures to stem the epidemic, most of which had 
become standard by this time, included confinement of 
the stricken to their homes, airing or burning of garments 
worn by the sick, cleaning of the streets, and destruction 
of stray dogs, which were believed to transmit the plague. 
Plague-infected houses had to be marked by a blue cross, 
and bonfires, to “consume ye corrupte ayers,” were to 
be set in the streets three times each week at sundown. 
Plays, fairs, and other public gatherings were prohibited 
to help prevent contagion, a measure that was, unfortu-
nately, of little use for bubonic plague, except insofar as 
plague-infected fleas—which constituted about 12 per-
cent of any given flea population—might jump from one 
person to another and bite another victim. Closely packed 

groups of people were also believed to generate pestilence 
through the confluence and concentration of foul bodily 
vapors corrupting the air. In this regard, parts of church 
windows were removed to create better circulation, and 
parishioners were encouraged to worship privately at 
home.

The second half of the 16th century, plague-ridden as 
it was, saw the publication of many translations and orig-
inal English works explaining causes, suggesting precau-
tionary actions, and recommending cures. A tract entitled 
Dialogue against the Fever Pestilence, which appeared in 
1564 in response to the London crisis, is one of the most 
interesting, containing social commentary that reveals the 
distrust and contempt many people felt toward surgeons 
and apothecaries. It also sets forth the basic medical 
theories of the day, ideas that had been current for cen-
turies. Both corrupt air and immoderate personal habits 
caused pestilence and could be anticipated by close atten-
tion to cosmological events such as comets and planetary 
conjunctions. Like many medical writers, the author of 
this Dialogue admonishes everyone to be of good cheer 
so that they might more effectively ward off sickness. A 
typical plague remedy runs as follows: “Take the best Yel-
low Aloes, twoo unces, Myrrhe and Saffron, of eche one 
unce, beate them together in a Morter a good while, putte 
in a little sweete wine, then roll it up, and of this make 
five Pilles.” Other ingredients in plague recipes included 
many kinds of herbs, rose water, white vinegar, garlic, 
walnuts, and eggs.

The plague of 1563 reached far beyond the boundaries 
of metropolitan London to many areas in the north and 
south of England. It continued to appear in many towns 
and villages during the following two years, including 
Stratford-upon-Avon, where William Shakespeare was 
born in April of 1564.

Further reading: Mullet, The Bubonic Plague and Eng-
land; Shrewsbury, A History of Bubonic Plague in the Brit-
ish Isles; Slack, The Impact of Plague in Tudor and Stuart 
England.

London Plague of 1578 Outbreak of bubonic 
plague experienced by London in the summer and early 
fall of 1578. Although virulent enough to cause an esti-
mated 8,000 human deaths, this was only one of sev-
eral outbreaks that occurred in various parts of England 
throughout the 1570s. Burial records of London parishes 
show that in the years 1578 through 1582 deaths from 
smallpox, measles, and dysentery also reached epidemic 
proportions.

England’s Queen Elizabeth I, having witnessed the 
enormous destruction that plague caused in London in 
1563 (see LONDON PLAGUE OF 1563), issued many orders 
designed to prevent the disease from spreading and, for 

London Plague of 1578    229



those who were already infected, to help ease their suf-
fering. She instructed the College of Physicians to devise 
ways for providing inexpensive and readily available pre-
ventive and curative medicines for use particularly by the 
poor. Each parish was assigned two female “nursekeep-
ers” to tend the sick people confined in plague-infected 
houses, and monetary “plague-relief” was given to the 
poor.

By 1578, it had become usual for civic authorities to 
prohibit public assemblies in time of plague to help mini-
mize contagion. In August 1577, in response to a minor 
outbreak, all plays, which drew large crowds in London, 
were suspended, and in November “all suche innes, tav-
erns, and ale-houses as are known to have been infected 
since Michaelmas (29 September) laste” were ordered to 
be closed. Other measures included the confinement of 
the sick to their homes and the marking of their houses 
with blue crosses as a warning to others. Because bubonic 
plague is transmitted from plague-infected rats to human 
beings through the bite of fleas carrying the plague bacil-
lus, segregation of the sick was of no use in preventing 
the spread of the disease, having no effect whatsoever on 
the movements of the rats. Plague-carrying or “blocked” 
fleas will sometimes crawl into clothing and bedding, and 
the queen’s orders to dispose of such items used by the 
stricken could have resulted in the destruction of some of 
these deadly fleas.

Further steps, taken in other towns as well as in Lon-
don, included removing refuse, destroying stray animals, 
and setting bonfires to purify the air, which was thought 
to carry infection and to enter the body through the pores 
of the skin.

People gradually became aware that bubonic plague 
was imported into the British Isles from foreign places, 
and it is interesting to observe that large outbreaks in the 
Low Countries and Germany preceded those in Britain. 
London, as England’s busiest port, was especially vulnera-
ble. Always alert to news of plague from abroad, the Lon-
don authorities placed all ships with their passengers and 
cargoes under quarantine if they came from a city known 
to be afflicted with plague. Unfortunately, such quaran-
tines were totally ineffective because any plague-infected 
rats on board would scurry off the ships and enter the 
city as soon as the ship docked.

Several new medicinal and homiletic works were 
published between 1577 and 1580, all containing theo-
ries and remedies that had been current for generations. 
Plague, and pestilence in general, was caused by God’s 
displeasure, by corrupted air, and by the movement of 
the planets. Moderate personal habits and a cheerful 
disposition could help ensure good health, and praying 
was deemed essential. The question of flight in time of 
plague from both family and civic duty was discussed by 
several writers, as fleeing from one’s town at the first hint 

of plague had become common, and some considered it a 
cowardly avoidance of personal and social obligations.

Plague either spread from London or was introduced 
independently from abroad into Norwich in 1578, where 
mortality was very high. Plague was active in East Anglia, 
Cambridgeshire, Hertfordshire, and Essex that year; New-
castle in the north, Salisbury in the south, and Plymouth 
in the west also suffered badly in 1579. Many other towns 
and some London parishes saw cases of plague during the 
next several years. Earlier outbreaks during the decade 
include Cambridge in 1574, Stamford and Hull in 1575, 
Shrewsbury and the Cornwall moors in 1576, and many 
parts of the north of England in 1577. In 1592, the dis-
ease once more began to seriously threaten the entire 
country (see LONDON PLAGUE OF 1593).

Further reading: Mullet, The Bubonic Plague and En-
gland; Shrewsbury, A History of Bubonic Plague in the Brit-
ish Isles; Slack, The Impact of Plague in Tudor and Stuart 
England.

London Plague of 1593 Outbreak of bubonic plague 
that killed an estimated 17,000 people of an approximate 
population of 150,000 for London and its suburbs. The 
disease first appeared in London, which had last experi-
enced a major visitation of plague in 1578 (see LONDON

PLAGUE OF 1578), in September 1592, causing alarming 
mortality until cold weather began to diminish the activ-
ity of the plague-carrying rat-fleas that cause the disease. 
After their usual pattern of hibernating for the winter, 
the fleas broke loose in April 1593, an indication that 
the weather was unusually mild, as typically the plague 
season does not begin until midsummer. Deaths reached 
a peak about the third week of August, continued at the 
same rate through September, and declined as usual with 
the onset of frosty weather. Parish burial records dem-
onstrate an especially high mortality in the slum areas 
around the London docks, the most vulnerable area of 
any city, where rats were most likely to settle on landing 
from the ships that had transported them from plague-
infected foreign cities. Packed closely together in dreadful 
rat-infested hovels and far less able to flee the city than 
wealthier citizens, the poor always experienced the high-
est mortality from plague.

Parish records also reveal the unpredictable nature of 
bubonic plague, which is due entirely to the density of 
the rat population in any given area of a city, and how 
many rats in that population might be infected with 
plague. Some parishes suffered tremendous losses, while 
others lost only a few individuals. This apparently hap-
hazard selection (the connection between rats, fleas, and 
humans was not discovered until the early 20th century) 
was noted in some parishes. The seemingly capricious 
character of plague caused serious controversy about 
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the part humans should play in attempting to control or 
avoid disease: since nothing seemed to protect a person 
from infection, except good luck, perhaps humans should 
acquiesce to God’s will and await their time of death. In 
contrast, Queen Elizabeth I’s privy council ordered that 
no clergy or layperson must preach against taking action 
to prevent the plague. Far from denying divine involve-
ment, however, the queen acknowledged that the nation 
was being punished with the epidemic in retribution for 
its sins. The author of The Haven of Health, speaking of 
pestilence in general, wrote “When nature will no lon-
ger work, then farewell physic . . . The physician may 
do his endeavor, but the success is in God,” a view that 
expresses the helplessness people felt despite the mea-
sures taken and the medicines prescribed to combat dis-
ease. It was also thought uncharitable to refuse to tend 
the sick for fear of being infected oneself; the loneliness 
suffered by plague-stricken people is attested to in many 
surviving documents.

Plague remedies from earlier times circulated widely 
and new ones were concocted. A Defensative against the 
Plague recommended applying plucked chicken rumps to 
plague blotches. Queen Elizabeth I had a recipe of sage, 
rue, elder leaves, red bramble leaves, white wine, and vin-
egar, while English author Francis Bacon used a confec-
tion of cardamom seeds, treacle, and wine.

Dozens of ordinances appeared, some merely reis-
sued from earlier years, some newly devised, such as the 
order addressed to the head of the Admiralty to prevent 
the plague from spreading in his fleet, and the order to 
halt the manufacture of starch because hogs, thought to 
be infectious, were used in the process. The usual pro-
hibitions against public gatherings were enforced, court 
terms were adjourned, and goods suspected of carry-
ing infection were confiscated. Streets had to be cleared 
of refuse, bonfires lit to cleanse the infected atmosphere, 
and segregation of the sick strictly observed. Monetary 
help was given to the plague-stricken poor. The queen 
was protected in the usual way by the barring of access to 
the royal court without special permission and the forbid-
ding of her attendants to visit London and other infected 
places without a license.

The epidemic abated in London in October 1593, but 
it had spread during the summer and fall to the counties 
surrounding the city, through Middlesex to Essex, Hert-
fordshire, and Buckinghamshire. At Cambridge, which 
was attacked severely at the end of the year, the plague-
sick poor were confined to a pesthouse, while wealthier 
victims were permitted to remain in their homes, Most 
of the larger towns in England erected temporary build-
ings on grounds outside the town to isolate their plague-
infected citizens. Unfortunately these measures were 
useless in preventing the spread of bubonic plague. 
Tewkesbury, Derby, Leicester, Lichfield, York, and Dur-

ham suffered severe outbreaks in 1593 as well. Both 1596 
and 1597 saw a resurgence of plague in many places, 
particularly the Lake District and the north of England, 
where Durham lost one-quarter to one-third of its popu-
lation. Cranbrook and Hastings in the south were fiercely 
attacked in 1598.

The London plague of 1593 was preceded by many 
outbreaks in various parts of England from 1590 to 1592, 
particularly in the southwestern counties. Epidemiolo-
gists have concluded that any major outbreak requires the 
introduction of a fresh strain of the plague bacillus (Pas-
teurella pestis) virulent enough to spread widely through a 
given population of rats. It is possible that plague entered 
England through a port in Devon on the southern coast, 
imported from Portugal, where the disease was epidemic 
in 1589, engendering the national outbreak that then 
ensued. Until the 20th century, this bacillus was indig-
enous only to India and Asia and perhaps Africa, which 
meant that epidemics in Europe and Britain came ulti-
mately from those areas. The precise biological laws gov-
erning the activity of Pasteurella pestis remain unknown.

Further reading: Mullet, The Bubonic Plague and Eng-
land; Shrewsbury, A History of Bubonic Plague in the Brit-
ish Isles; Slack, The Impact of Plague in Tudor and Stuart 
England.

London Plague of 1603 First of four major out-
breaks of bubonic plague to afflict London in the 17th 
century. The epidemic of 1603, according to one estima-
tion, killed more than 22 percent of the city’s estimated 
population of 141,000, the highest percentage of deaths 
from plague among all four epidemics. Other estimates 
put the population of London at this time, including its 
suburbs, at 250,000, with deaths from plague at about 
35,000 or slightly more.

Probably introduced into the port of London from 
Amsterdam, the plague first appeared in the suburb of 
Southwark in early March, although the death of Eng-
land’s Queen Elizabeth I delayed official reaction until 
the end of April. The epidemic reached its peak at the 
end of August, but continued with little loss of virulence 
through September, subsiding only in December when 
cold temperatures inhibited the activity of the plague-car-
rying rat fleas (see ENGLAND, GREAT PLAGUE OF). Through-
out the spring and summer of the following two years, 
the plague appeared sporadically in various parts of the 
city but mortality did not reach epidemic numbers.

Antiplague measures ordered by the city authori-
ties included the destruction of stray dogs, which were 
believed to carry the disease, the marking of infected 
houses with red crosses and the words “Lord have mercy 
upon us,” and the removal of non-Londoners from the city 
who were not there for business or other special purposes.
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An especially interesting aspect of the London epi-
demic of 1603 is how visibly the plague’s concentra-
tion among the poor was revealed. More reliable parish 
record-keeping and the publication of official Bills of 
Mortality demonstrated this fact statistically, while writ-
ten works, both religious and secular, showed that peo-
ple were well aware of the far greater incidence of plague 
among the underprivileged social classes. Death figures 
clearly show that the plague was deadliest in the over-
crowded neighborhoods of the poor, which were located 
mostly outside the walls of the wealthier inner city. The 
resentment exhibited by the poor was a natural conse-
quence of the regulations forced upon them by the elite 
members of society, who could escape infection by flee-
ing the city, a precaution that the poor for the most part 
could not afford. Enforced confinement of the plague-sick 
as well as exposed household members, was particularly 
cruel, especially when these virtual prisoners watched as 
city officials, wealthy citizens, and even the clergy aban-
doned them to their fate.

Resistance to enforced segregation, closing of ale-
houses, restrictions on the number of people permit-
ted to attend a funeral, and other antiplague measures 
increased, and the government responded to this threat 
to social order by imposing harsh punishments on those 
who disobeyed them. In addition to being shut up forc-
ibly in their houses, a person found walking about with 
plague sores could be fined, whipped, and put in the 
stocks. Death by hanging was officially threatened for 
such offenses, but unlike the Scots, the English did not in 
practice impose this final penalty.

Thomas Dekker and other English pamphleteers found 
a large audience for their writings about the plague, which 
combined stark realism with comforting doses of pathos 
and humor. Preachers also became highly visible, many 
espousing the view that, as only God determines the time 
of a person’s death, all medical efforts and social policies to 
cure or avoid the plague were in vain. Such critics found 
many supporters and were vigorously silenced by gov-
ernmental authorities, who were determined to continue 
enforcing their policy of segregation of infected persons.

Disruption of commerce and widespread unemploy-
ment followed in the wake of this terrible disaster. The 
epidemic of 1603 was very widely dispersed, affecting 
many areas of England outside London. Sporadic out-
breaks in various places occurred until about 1610.

Further reading: Shrewsbury, A History of Bubonic 
Plague in the British Isles; Slack, The Impact of Plague in 
Tudor and Stuart England; Wilson, The Plague in Shake-
speare’s London.

London Plague of 1625   Epidemic of bubonic plague 
that was preceded by floods and famine in 1622 and 

1623, and by high mortality due to outbreaks of dysen-
tery typhus fever, and smallpox in 1623 and 1624.

It was fortunate that the early spring of 1625 was 
unusually cold, as low temperatures inhibit the activ-
ity of plague-carrying or “blocked” fleas, which transmit 
the plague bacillus (Pasteurella pestis) from rats to human 
beings (see ENGLAND, GREAT PLAGUE OF). Plague cases, 
therefore, began appearing in noticeable numbers only 
toward the end of May, while heavy rains in June also 
curtailed the fleas’ activity. By July, however, the plague 
was at full force, reached its peak in August, and declined 
steadily through the fall months, until cold weather at 
the end of November marked the virtual end of the epi-
demic. Because of this somewhat short plague season, 
effectively only July through September, the epidemic was 
less destructive than it might have been under warmer 
weather conditions, although with its death count of at 
least 20 percent of London’s population (perhaps as much 
as 300,000), it was among the worst outbreaks of bubonic 
plague in England’s history. This infection, like all major 
outbreaks of plague, was undoubtedly imported to Eng-
land by ships from a port in continental Europe, probably 
from Holland.

People had begun to differentiate bubonic plague 
from other diseases, most notably from typhus fever, 
with which it was often confused, and death figures from 
plague alone thus became more reliable. Combined with 
deaths from other diseases (including starvation and 
other causes as well), mortality quite possibly reached 
100,000 persons in metropolitan London in 1625.

City authorities issued the usual antiplague mea-
sures, which were in fact a reprinting with only slight 
changes of a set of orders published during the epidemic 
of 1578 and used in each succeeding outbreak. Their 
action, however, was delayed by the death of England’s 
King James I on March 27, the arrival of the new queen 
of Charles I on May 1, and the king’s funeral on May 7. 
The usual exodus to the uninfected countryside by the 
wealthier citizenry was delayed by the royal ceremonies 
connected with these events, although everyone who 
could afford to do so left as soon as they could thereaf-
ter. In June, the Lord Mayor fled; in July, the royal court 
removed to Hampton Court, and Parliament adjourned 
to Oxford. The poor were used to the desertion of the 
nobility, civic officers, well-to-do merchants, and oth-
ers of the more privileged classes during outbreaks of 
plague, but their abandonment by many parish priests, 
whose duty it was to help their suffering parishioners, 
was especially bitter.

The badly constructed wood and thatch dwellings of 
the poor made excellent habitats for the black house-rat, 
whose plague infection spread easily and quickly to fami-
lies crowded together in tiny rooms. People and rats lived 
in close quarters in the slums of the city, where plague 
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deaths were always most numerous. Plague was in fact 
recognized as a disease of the poor, and in the outbreaks 
of the 17th century it was increasingly present in the sub-
urbs of London and other cities, where the poor popula-
tion generally lived.

A letter written from London on September 1, 1625, 
reveals the desolation of the city:

The want and misery is the greatest here that ever liv-
ing man knew; no trading at all; the rich all gone; house-
keepers and apprentices of manual trades begging in the 
streets, and that in such a lamentable manner as will 
make the strongest heart to yearn.

Citizens began returning to the city in October, and 
on December 30 the antiplague regulations were officially 
withdrawn. The effects from disruption of trade, loss of 
population, and acute social distress continued long after-
ward. The sufferings of the poor were heightened even 
further by a bad harvest in 1626.

Further reading: Shrewsbury, A History of Bubonic 
Plague in the British Isles; Slack, The Impact of Plague in 
Tudor and Stuart England; Wilson, The Plague in Shake-
speare’s London.

London Plague of 1636 Outbreak of bubonic plague 
that was not as devastating as the two London epidemics 
that preceded it (1603 and 1625) or the final disastrous 
visitation of 1665 (see LONDON, GREAT PLAGUE OF). None-
theless, more than 10,000 people of an estimated popula-
tion of 350,000 died in London and its suburbs from the 
disease.

Plague was introduced into England’s eastern coastal 
ports of Hull and Yarmouth in the spring of 1636, 
probably from Holland, and made its way southwest-
ward toward London (into which plague was prob-
ably imported in foreign ships as well). The eastern 
outparishes began reporting deaths in mid-April. It 
spread slowly through the spring and early summer, per-
haps due to chilly weather that suppressed the activity of 
the plague-carrying rat fleas (see ENGLAND, GREAT PLAGUE

OF); death figures rose steadily in August and Septem-
ber. Thereafter mortality declined, but remained constant 
through October, November, and well into December, 
an unusual occurrence probably due to an unseasonably 
mild fall. Cases continued to be reported throughout 
the winter, many of them possibly confused with typhus 
fever, a cold-weather disease that displays some plague-
like symptoms. Plague again appeared in London in the 
spring of 1637, causing perhaps at least 3,000 deaths.

Concentration of plague in the poor population 
crowded together in tenements on the outskirts of the 
city had become by 1636 the usual pattern of plague epi-

demics in London and other English cities. The usual 
exodus from London of government officials, wealthy cit-
izens, and even clergy depopulated the inner city, where 
superior living conditions would have protected them to 
a large degree had they chosen to remain and attend to 
their civil and ecclesiastical duties.

The cruelty and ineffectiveness of enforced confine-
ment, largely restricted to the poor, merely promoted 
social resentment and caused more deaths, as plague-car-
rying fleas infesting a dwelling jumped from person to 
person in a segregated, closed-up house. Some English 
preachers even asserted that quarantine was part of the 
overall punishment that God devised for those sinners 
who had contracted plague. Many clergy found them-
selves in the embarrassing position of having to reconcile 
their panic flight from their parishes with their obliga-
tion to stay and succor their parishioners, and with their 
theological claims that God, and not haphazard nature, 
ordained the death of each individual.

Minor outbreaks of plague continued to occur in Lon-
don during the next five years, and other areas of Eng-
land experienced visitations of varying severity during 
these years as well.

Further reading: Shrewsbury, A History of Bubonic 
Plague in the British Isles; Slack, The Impact of Plague in 
Tudor and Stuart England.

London Plague of 1655 See LONDON, GREAT PLAGUE OF.

London Smallpox Epidemics of 1667–68, 1674, 
and 1681 Three of the worst outbreaks in the second 
half of the 17th century; claimed approximately 3,200, 
2,500, and 3,000 human lives respectively. Although 
these epidemics stand out because of the high num-
bers of deaths involved, they were by no means isolated 
instances. With few exceptions, smallpox mortality was 
very high in every year beginning around 1660, as well as 
having reached epidemic proportions many times before 
that date, notably in 1628, 1634, and 1641.

The English diarist Samuel Pepys noted in February 
1668 that “It also hardly ever was remembered for such 
a season for the smallpox as these last two months have 
been.” Thomas Sydenham, a great English clinician, 
said he observed more cases of smallpox during the epi-
demic of 1667–68 than he had ever seen, remarking also 
that, because the infection itself was of a mild nature, it 
“cut off comparatively few among the immense number 
of those who took it.” Thus, the death figures for these 
years, looked at in isolation, understate how extensive 
the epidemic was. The case-mortality rate was, on aver-
age, one in every five or six cases, a statistic that remained 
constant until inoculation with smallpox virus began to 
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be employed extensively in the 1750s (see ENGLISH SMALL-
POX EPIDEMIC OF 1751–53).

Sydenham introduced the so-called cooling treat-
ment to combat the fevers of smallpox patients. This 
radically challenged the traditional “sweat therapy” 
whereby the patient was wrapped in blankets in a stul-
tifying room in the hopes of expelling supposedly fer-
mented, disease-causing bodily “humors.” Both these 
treatments remained controversial, especially because 
there is no known cure for smallpox in any case. Syden-
ham’s real importance lies in his distinction between 
discrete and confluent smallpox. Noticing that patients 
whose pustules had not conflated usually recovered, he 
recommended no treatment at all in such cases. Because 
medical procedures often worsened a patient’s condition, 
Sydenham’s deceptively simple advice undoubtedly saved 
many lives. Bloodletting as well as vomits and purges 

were topics of great controversy among physicians in the 
treatment of smallpox.

Many royal personages died of smallpox in the 17th 
century, including Queen Mary (died 1694), one of 
whose physicians wrote a detailed account of her illness 
that reveals the terrible effects the disease has upon the 
body and the suffering the patient endures in a severe 
case. The usual pustules and spots appeared all over 
her face and most of her body. Spitting blood, breath-
ing with difficulty, and delirium were, among the other 
common symptoms the queen experienced. Queen Mary 
had “black” smallpox, a hemorrhagic type that is nearly 
always fatal.

The London Bills of Mortality, which were published 
from 1629 on, are the only documents containing figures 
on death from smallpox in 17th-century England. It may 
be assumed that other parts of England experienced seri-
ous outbreaks of smallpox, which is a highly contagious 
disease, at about the same time as London.

Further reading: Creighton, A History of Epidemics in 
Britain; Hopkins, Princes and Peasants: Smallpox in His-
tory; Shurkin, The Invisible Fire.

London Smallpox Epidemic of 1721 Highly fatal 
epidemic that is historically important as the stimulus for 
the first public experimentation in England with the then 
recently discovered procedure of variolation. London’s 
epidemic spread to other parts of England during the next 
two years.

Variolation, or inoculation with the virus of small-
pox, confers immunity to the disease for life. An incision 
is made in the skin, and viral matter taken from a pus-
tule or dried scab of an infected person is inserted into 
the recipient’s cut. In successful inoculations, the inocu-
lee contracts a mild case of smallpox, from which he or 
she recovers easily. Widely practiced in China and Africa, 
probably for many centuries, the procedure was first 
noted by English visitors to China in the early 1700s and 
by British residents of Constantinople (Istanbul) during 
an outbreak of smallpox there in 1706.

In 1717, Lady Mary Wortley Montagu, wife of the 
British ambassador to Constantinople and herself a recov-
ered smallpox patient, enthusiastically drew the attention 
of her countrymen and -women to this lifesaving proce-
dure by sending detailed reports to England and enlist-
ing the help of respected physicians. Lady Montagu had 
her young son variolated in Constantinople, and in Lon-
don, shortly after the outbreak of smallpox in the spring 
of 1721, she had her young daughter variolated as well. 
This was the first variolation to be officially performed in 
England. Because this epidemic in 1721 was perceived as 
especially fatal to children, the Prince of Wales allowed 
his two young daughters to be variolated in 1722. With 

Portrait of England’s Queen Mary II, crowned joint sovereign 
with her cousin, King William III, in 1689. Popular with the 
English people, she died of smallpox at age 32 on December 
28, 1694, at Kensington Palace, and was buried in Westminster 
Abbey. (Bettmann/CORBIS)
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these highly publicized and successful cases, the practice 
began to gain wide attention.

But variolation was not completely trusted. Some 
people died, either from exposure to natural smallpox 
itself as a result of the inoculation or by catching the 
infection from a person who recently had undergone 
the procedure. With the risk of death between 1 percent 
and 3 percent and that of secondary complications even 
greater, many people were reluctant to have themselves 
or their children inoculated. Preachers warned against it 
as being dangerous and sinful, and many physicians were 
opposed as well. The practice gradually gained popular-
ity but was not publicly endorsed by Britain’s prestigious 
College of Physicians until 1755 (see ENGLISH SMALLPOX

EPIDEMIC OF 1751–53). Interestingly, smallpox inocu-
lation had long been practiced among the peasantry in 
Europe and England but “buying the pox” was consid-
ered merely a folk practice and was ignored by the medi-
cal establishment.

Other notable smallpox epidemics afflicted London 
in 1710 (3,138 recorded deaths), 1714 (2,810 recorded), 
and 1719 (3,229 recorded deaths).

Further reading: Hopkins, Princes and Peasants: 
Smallpox in History; Shurkin, The Invisible Fire; Smith, 
The Speckled Monster.

London Typhus Epidemic of 1661–65 Epidemic of 
typhus fever, mixed with other largely unidentified fevers 
and illnesses. The cause of death in many cases was 
attributed to “spotted fever,” indicating the characteristic 
red spots of typhus. Other symptoms as described by the 
famous English physician Thomas Sydenham (1624–89) 
strongly point to typhus as the type of fever most prev-
alent during these five years. The virulence of the fever 
intensified at the end of 1663, and the death toll contin-
ued to climb through the next year and into the spring of 
1665. Unusually cold weather helps explain the dramatic 
rise in mortality that occurred in the winter of 1664–
65, as lice-borne typhus fever tends to spread quickly 
when lice-ridden people huddle together for warmth 
and clothes remain unchanged for long periods of time. 
Such conditions were common to the lower classes, and 
typhus was thus the scourge of the underprivileged pop-
ulation. Although people of the more privileged classes 
were equally inattentive to personal cleanliness and were 
often victims of typhus fever, they did not live in squalid, 
crowded dwellings, and thus their risk of infection was 
less.

Approximately 15,700 human deaths were attributed 
to “spotted fever” and “fever” from 1661 through 1665. 
Among the more illustrious fatalities was the governor of 
New England, Sir William Phipps, who died in February 
1664 during a visit to London.

Bubonic plague began to appear in London in the 
spring of 1665 and soon burst into full fury, displacing 
and far surpassing deaths from typhus fever (see LONDON, 
GREAT PLAGUE OF).

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

London Typhus Epidemic of 1685–86 Severe out-
break of typhus fever which, together with unusually high 
mortality from smallpox, constituted two devastating epi-
demic years for the people of London, England. The fever 
was so widespread and fatal that it provoked the fear that 
bubonic plague, which had decimated London in 1665, 
was returning (see LONDON, GREAT PLAGUE OF). On March 
12, 1685, a worried Londoner wrote: “A fever rages that 

A physician given the sobriquet “the English Hippocrates,” Thomas 
Sydenham (1624–89) was a keen observer of diseases such as 
smallpox, gout, malaria, cholera, and scarlatina (a mild form of 
scarlet fever). He prescribed clear, practical measures that medical 
practitioners used for more than a hundred years as effective treat-
ments, such as cooling methods for fevers, iron for anemia, and 
Peruvian bark (a source of quinine) for agues (malarial fevers).
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proves very mortal and gives great apprehension of a 
plague.” Thomas Sydenham (1624–89), the pioneering 
physician who had described an epidemic of typhus fever 
that preceded the Great London Plague of 1665 (see LON-
DON TYPHUS EPIDEMIC OF 1661–65) described this illness 
as a “new fever,” a puzzling fact in view of his clinical 
observations that point almost certainly to typhus. The 
characteristic red spots or blotches of typhus fever were 
noted by Sydenham and other contemporary observers. 
Sydenham at this time was attempting to disprove the 
effectiveness of Peruvian bark as a treatment for fever. 
Because many influential medical figures were convinced 
of its efficacy, Sydenham’s identification of the fever of 
1685–86 as a “new” disease could have been a deliberate 
tactic to allow him to credibly demonstrate that the appli-
cation of bark to suffering patients was useless.

Parish burial registers record 3,512 human deaths 
from “fever” and 317 deaths from “spotted fever” in 1685. 
The figures for 1686 are 4,107 and 299 respectively.

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

London Typhus Epidemics of 1709–20 Period of 
exceptionally high mortality caused by various types of 
fever, among which typhus fever was probably the most 
prevalent. Although deaths from fever as recorded in the 
London Bills of Mortality were consistently high through-
out the period, the worst years were 1710, 1714, and 
1719.

An unusually hard and long winter followed by a 
poor harvest in 1709 was undoubtedly a factor in the epi-
demic, evidently of typhus, that began in the fall of 1709 
and lasted throughout 1710, in which year 4,740 human 
deaths were attributed to “fever” (4,397) and “spotted 
fever” (343). Spotted fever refers to the red or purple 
spots, sometimes as small as a fleabite but often much 
larger, that appear in many cases of typhus. A contempo-
rary witness, Sir David Hamilton, described the fatal ill-
ness of the son of a well-to-do London gentleman who 
“about the 5th of October, 1709 . . . was seized with a 
fever; at which time, and for some weeks before, a malig-
nant fever raged in London.” The symptoms he listed, 
including red and purple spots on the patient’s chest and 
legs, a terribly foul-smelling breath and perspiration, and 
“convulsive motions,” are all characteristic of typhus 
fever. Treatments included liquid medicines and “doses of 
bark” (see LONDON TYPHUS EPIDEMIC OF 1685–86).

Deaths from fever, most of which were probably due 
to typhus, reached nearly 4,781 in 1714, exceeding the 
previous three years by about 1,000 to 1,600 deaths per 
year. Deaths climbed to about 3,750 in 1715 and in 1716 
and 1717 declined to around 3,100 per year. The years 
1718, 1719, and 1720 saw an upsurge in fatal cases to 

3,607, 3,927, and 3,976 respectively. The next few years, 
with deaths from various types of fever ranging from 
about 3,000 to nearly 3,500 a year, were somewhat less 
drastic, especially in comparison to London’s next nota-
ble epidemic of fever, which started in 1726 (see LON-
DON TYPHUS EPIDEMIC OF 1726–29). In addition to typhus, 
relapsing fever and an illness that attacked mainly young 
children comprised a portion of the fever deaths during 
these years.

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

London Typhus Epidemic of 1726–29 Four-year 
period of epidemic fevers, among which louse-borne 
typhus fever was probably the most widespread and 
fatal. According to the London Bills of Mortality, human 
deaths from fever were about 4,700 for each year from 
1726 through 1728, and 5,335 for 1729. The title of an 

Scottish physician John Arbuthnot (1667–1735), one of England’s 
Queen Anne’s doctors from 1705 until her death in 1714, lived 
through and recorded various disease outbreaks in London. Known 
for his wit and satirical writings, he was a close friend of Jonathan 
Swift, Alexander Pope, and other noted authors.
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essay written by a prominent physician in 1728 on the 
pestilential condition of London—“Practical Observa-
tions on the Epidemical Fever which hath regined so 
violently these two years past . . .”—reveals the severity 
of the epidemic.

Although typhus fever erupted in epidemics fre-
quently during the first half of the 18th century (see 
LONDON TYPHUS EPIDEMICS OF 1709–20; LONDON TYPHUS

EPIDEMIC OF 1741–42), it was evidently present in Lon-
don in endemic form throughout this time. In any given 
year, parish burial registers record many cases of “spot-
ted fever,” referring to the characteristic red or purple 
spots of typhus. Contemporary accounts also reveal the 
continual presence of deadly fever. The celebrated Dr. 
John Arbuthnot wrote in 1733: “I believe one may safely 
affirm that there is hardly any year in which there are not 
in London fevers with buboes and carbuncles; and that 
there are many petechial or spotted fevers is certain.”

Other febrile illnesses present during these years 
were relapsing fever, a fever that attacked mostly infants, 
and an unidentified fever characterized by lethargy and 
hysteria.

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

London Typhus Epidemic of 1741–42 Extensive 
and highly fatal epidemic of louse-borne typhus fever that 
caused over 7,500 deaths in London, England, in 1741 
and nearly 1,200 deaths in January and February of 1742. 
These figures, of course, are not totally reliable, as record-
keeping in the 18th century was not uniform, and precise 
cause of death was not always accurately assessed. They 
do, however, provide an approximate measure and reflect 
the unusually high incidence of fever during these years.

The epidemic followed an exceptionally cold winter 
in 1740, subsequent crop failure, and critical unemploy-
ment, conditions that contributed to the misery of Lon-
don’s poor population. This general situation of want and 
illness extended to all parts of the British Isles.

Symptoms as recorded by two contemporary physi-
cians, particularly the frequent presence of red or purple 
spots and the onset of delirium in the second week of the 
illness, point definitely to typhus fever as the major com-
ponent of this epidemic. Typhus cases tend to proliferate 
in cold weather, when unwashed people huddle together 
for warmth in lice-ridden clothing and bedding, a fact 
reflected in the steady rise in deaths through the fall and 
winter of 1741.

This visitation of epidemic typhus was the last of a 
series of major epidemics of fever in London and other 
parts of Britain in the first half of the 18th century (see 
LONDON TYPHUS EPIDEMICS OF 1709–20; LONDON TYPHUS 
EPIDEMIC OF 1726–29).

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

London Typhus Epidemic of 1750 (Black Assize) 
Most famous incidence of an outbreak of louse-borne 
typhus fever at a court session in 18th-century Eng-
land. The 1750 Black Assize of the Old Bailey court-
house in London recalled the circumstances of three 
similar cases during the 16th century (see Cambridge 
Typhus Epidemic of 1522; Oxford Typhus Epidemic of 
1577; Exeter Typhus Epidemic of 1586). In 1750, Sir 
Michael Foster, a justice of the King’s Bench who had 
presided at the Old Bailey just a few months before, 
recorded that the court and the passages leading to it 
were unusually crowded, that these passages, which led 
directly from Newgate Prison, were particularly filthy 
and that a foul smell was present in the courtroom. He 
stated that “within a week or ten days at most, after the 
session, many people who were present . . . were seized 
with a fever of the malignant kind; and few who were 
seized recovered.” As was the case at the Exeter Black 
Assize of 1586, few women were affected. The Lord 
Mayor of London and the presiding judge, as well as 
many other gentlemen of position, died of the fever. 
In addition to several jury members, at least 40 other 
people who attended the trial were fatally infected. 
The incident set off a reaction of panic, and there are 
reports, some greatly exaggerated, that many London-
ers fled the city to escape infection. Evidence indicates, 
however, that the fever affected only those who had 
attended the assize.

Because foul air was thought to cause disease, the 
strong smells present at the Old Bailey on this occasion 
promoted an interest in the problem of indoor ventila-
tion. The simple solution of fitting buildings with more 
windows was discouraged by a window-tax, which was 
especially burdensome to the poor, who blocked up win-
dows to avoid assessment. This severely limited their 
access to fresh air and increased their susceptibility to 
contagious, airborne diseases, as well as diseases, such as 
louse-borne typhus fever, that are transmitted from man 
to man by insects. Prisons, with few windows and grossly 
insanitary conditions, were commonly rife with typhus, 
or “gaol fever,” as it was also called.

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

London Typhus Epidemic of 1862–65   Outbreak 
of epidemic typhus fever that probably caused at least 
10,000 human deaths in London. Although deaths from 
typhus climbed suddenly in 1856 upon the return of 
English soldiers from the Crimean War (1853–56), the 
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disease had remained at a lower, endemic rate of mor-
tality since the last great outbreak 15 years before (see 
ENGLISH TYPHUS EPIDEMIC OF 1847–48). Unusually high 
numbers of deaths occurred in other areas of Britain as 
well, mostly in the north of England until about 1867, 
and in Scotland.

Always a disease of the poor, whose overcrowded liv-
ing quarters and lack of personal cleanliness encouraged 
the breeding and spread of the human body louse that 
transmits the disease, this 1862–65 epidemic was most 
fatal in London’s working-class areas, particularly the 
poverty-stricken East End. An economic depression caus-

Crowded conditions in cities such as London (seen here in a drawing of London Bridge by Gustave Doré in 1872) were frequently breeding 
grounds for disease in past ages. Workers and their families endured garbage-filled streets, open sewers, filth, and noxious air; they could 
easily contract cholera, dysentry, diphtheria, smallpox, typhoid fever, and epidemic typhus, among other contagions readily spread in tightly 
packed urban areas.
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ing social displacement and unemployment probably con-
tributed to the spread of the infection.

The extended epidemic of the 1860s was the last 
decade in which cases of typhus fever were uncommonly 
numerous in Britain. Starting in the 1870s, the disease 
began to decline, until its virtual disappearance at the 
turn of the century. No one knows precisely why typhus 
fever vanished from the British Isles. Whereas new or 
improved sewage and water supply systems installed 
in destitute urban areas may have facilitated its decline, 
typhus fever in fact began to wane before these improve-
ments in public sanitation were uniformly introduced 
throughout Britain. The discovery that lice are the vectors 
of epidemic typhus fever did not take place until 1909, 
and the gradual awareness of the importance of per-
sonal cleanliness was a coincidental social improvement, 
apparently having little to do with the disappearance of 
the disease. The plausible suggestion that a change in 
the nature of the causative microorganism itself (Rick-
ettsia prowazeki) accounted for the decline of typhus has 
never been satisfactorily demonstrated. The waning of 
epidemic typhus fever in the British Isles remains as puz-
zling as that of bubonic plague and the English sweating 
sickness, which vanished in the 18th and 16th centuries 
respectively.

Further reading: Creighton, A History of Epidemics in 
Britain; Wohl, Endangered Lives: Public Health in Victorian 
Britain; Woods and Woodward, eds., Urban Disease and 
Mortality in Nineteenth-Century England.

Los Angeles Plague of 1924–25 Worst U.S. out-
break of pneumonic plague (also the last such occurrence 
in an American urban environment) and the last time an 
American plague epidemic would involve rats. During 
the outbreak, 31 of the 33 pneumonic plague cases were 
fatal, while five of the eight people infected with bubonic 
plague died. The epidemic took place in the Mexican 
section of Los Angeles, where the first victim fell ill on 
October 1, 1924, and developed a femoral bubo originally 
diagnosed as venereal disease. Although he recovered, his 
daughter and others in his neighborhood fell ill and died. 
By October 28, 15 people were infected, and all of them 
died within three days. There were seven more plague 
victims on October 29. The epidemic in Los Angeles was 
under way. The victims complained of plague symptoms 
such as stupor, high fever and chills, headaches, and, 
most important, very large, lymphatic swellings under 
their arms, in the neck, or in the groin.

A doctor examined a patient in Los Angeles’s Mexi-
can section in 1924 without diagnosing the plague; the 
patient and 13 others were then sent to the Los Angeles 
County General Hospital, which contacted the state and 
federal government for vaccine and plague serum. Later, a 

local health official informed the U.S. government of the 
ongoing epidemic. Only very distorted accounts appeared 
in newspapers, which frequently classified the disease as 
“malignant pneumonia.”

Most of the deaths from plague had already occurred 
by the time sanitation and public health measures were 
instituted. The plague-ridden area of the city was isolated 
and food portions given to the frightened residents, who 
were informed of their predicament. Although the serum 
arrived, it was used on only one patient. By November 
1924, a campaign against rats was undertaken in the city 
close to the harbor, rather than in the Mexican section, 
to forestall a port quarantine that could disrupt business. 
Eventually, a harbor quarantine took place, anyway. By 
early 1925, the plague epidemic had ended. See also SAN

FRANCISCO PLAGUE OF 1900–04; SAN FRANCISCO PLAGUE OF

1907–09; NEW MEXICO PLAGUE OF 1965.
Further reading: Gregg, Plague: An Ancient Disease in 

the Twentieth Century; McGrew, Encyclopedia of Medical 
History; Veseltear, “The Pneumonic Plague Epidemic of 
1924 in Los Angeles.”

Los Angeles Poliomyelitis Epidemic of 1934 Out-
break of poliomyelitis (or infantile paralysis) caused by 
the rare type 2 poliovirus; but certain authorities believe 
that some other disease and/or hysteria played an impor-
tant role in the epidemic, which caused much fright, 
despite the mildness of most polio cases.

Physicians and others at Los Angeles County Gen-
eral Hospital treated 1,301 cases of confirmed polio from 
May through November 1934; originally, 2,499 persons 
received treatment at the hospital as polio victims, but 
more than a thousand of them could have been suffering 
from related or other illnesses. This epidemic attacked 
children and adults of all ages (the poliovirus type 2 usu-
ally affects the youngest age group) and compelled Los 
Angeles’s chief health officer, Dr. George Parish, to con-
tact Dr. Simon Flexner, who was then director of the Yale 
Poliomyelitis Study Unit and who sent a research team to 
Los Angeles.

Although hospital personnel exposed to polio’s para-
lytic cases especially dreaded the disease, abortive or 
unrecognizable cases (not paralytic ones) were the prin-
cipal means of transmission of polio. The public also was 
not well informed by the medical community, and as a 
result, the contagious unit at Los Angeles County General 
Hospital was grimly looked upon as a pesthouse (shelter 
for those infected by a pestilential disease). Many of the 
staff members were gripped by terror of the disease.

Among the supposed polio victims (the 2,499 cases), 
there were 198 doctors and nurses who worked at Los 
Angeles County General Hospital; most were soon con-
sidered hysterical cases resulting from the presence of 
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the disease in the hospital; no staff members died or were 
paralyzed, and only two had abnormal test results for 
polio. Most of them displayed either influenzal or rheu-
matoidal symptoms with significant emotional character-
istics. Contributing to the tense atmosphere surrounding 
the hospital staff cases was a then typical treatment for the 
slightest muscle weakness: encasement of limbs in plaster 
casts suspended above hospital beds. Wards sometimes 
seemed like wartime disaster areas. See U.S. POLIOMYELITIS

EPIDEMIC OF 1931; U.S POLIOMYELITIS EPIDEMIC OF 1942–53.
Further reading: Marks and Beatty, Epidemics;

McGrew, Encyclopedia of Medical History; Paul, A History 
of Poliomyelitis.

Lyon Plague of 1564   Outbreak of bubonic plague 
that spread throughout Lyon and southeast France during 
the spring, summer, and autumn months of 1564. The 
young French king Charles IX and his mother, Catherine 
de Medici, had just begun a two-year tour of the prov-
inces, hoping to consolidate royal power after a bloody 
civil war. Continual recurrences of the plague, however, 
kept the court moving from town to town, sometimes 
forcing it to bypass intended stops or change its route.

Wealthy and populous Lyon was especially hardhit. 
Its silk weaving, printing, and other industries supported 
a population estimated at around 60,000 in the mid-16th 
century. At the confluence of the Rhône and Saône rivers, 
Lyon attracted many foreign merchants with its four 
annual fairs. Travelers and traders could easily have 
brought plague with them, and the large population of 
the city would have been an easy target. In fact, people in 
Lyon had complained several decades earlier that plague 
outbreaks occurred almost annually.

The 1564 epidemic seems to have been exception-
ally deadly. By the time Charles’s entourage arrived in 
mid-June, Lyon was almost paralyzed after two months 
of plague. According to the then-English ambassador Sir 
Thomas Smith, nearly one house out of three was closed 
up because its inhabitants were stricken, while other vic-
tims were sent to tents around the town, presumably to 
remain in isolation. On their way out to buy food, Smith’s 
servants sometimes saw 10 or 12 corpses lying in the 
streets until the authorities came to cart them away Such 
measures were of little avail, since there was no place 
to put so many dead bodies, nor enough money to pay 
gravediggers. Many corpses were simply thrown in the 
river, and the fishing industry was thereby shut down. 
Although some victims recovered from the plague, Smith 
claimed they were not necessarily fortunate. They were 
likely to die of hunger, since healthy people were afraid 
to care for them and food was in short supply.

Few other towns in the regions of Provence and 
Languedoc were spared. Vienne saw its first cases at the 

beginning of June. A month later the government of 
Chambery recorded the appearance of plague in its sub-
urbs; by mid-July the epidemic began to claim victims 
in Nimes. Though autumn brought a lull, local out-
breaks were reported as late as mid-December at places 
like Lunel, from which the French king had to be turned 
away. A severe winter finally ended the epidemic.

Although exact numbers are not available, the mor-
tality must have been high. For the past few years the 
region had been devastated by inflation and civil war. 
Upheaval at the court and the increasingly intense con-
flict between Huguenots (French Protestants) and Catho-
lics had combined to ruin many areas of France. Staunch 
Catholics circulated rumors blaming the Huguenots for 
bringing the plague to Lyon as a means to kill the king. 
Such rumors may have begun when several members of 
the royal entourage, including an attendant to the queen, 
died of plague. Yet Catherine, who had hoped that the 
tour would calm the troubled provinces, could not be dis-
suaded from her plans. Despite leaving Lyon on July 9, 
the court traveled throughout the plague-stricken region 
for months to come.

Further reading: Baird, The Huguenots and Henry of 
Navarre; Boutier et al., Un Tour de France Royal; Davis, 
Society and Culture in Early Modern France; Thompson, 
The Wars of Religion in France.

Lyon Plague of 1628–29 Deadliest large-scale epi-
demic of bubonic plague experienced by a French city in 
the 17th century. Unemployment, especially among work-
ers in Lyon’s silk industry, excessive taxes imposed by 
nobles to raise armies, and high food prices were already 
burdening the city when the plague struck in the summer 
of 1628. Soldiers passing through Lyon were accused of 
having carried the plague with them “as their baggage,” 
perhaps because one of the first reported deaths was that 
of a soldier lodging in a nearby village, whose corpse, 
buried in a garden and exposed from its shallow grave by 
heavy rains, was said to have infected surrounding house-
holds and thence spread to the city. In a panicked attempt 
to assess blame, Catholics claimed that Huguenots 
(Protestants) had spread a poisonous plague-producing 
ointment through the streets and churches. A more con-
sidered opinion was offered by members of the Collège 
de Lyon, who announced that plague appeared wherever 
there was “deep putrefaction of nature,” a reference to the 
idea that disease arose from contaminated air or soil.

Plague had not appeared in Lyon for 50 years, but 
antiplague regulations established in previous epidem-
ics were put into effect immediately by the city’s 13 com-
missioners of health. Guards were posted at city gates, 
health certificates were required from travelers, and a 
40-day quarantine was imposed on goods and people 
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entering the city. Rioting commonly broke out during 
serious epidemics, and the commissioners were invested 
with authority to execute violators of plague restrictions 
to help suppress public disorder. The usual pillaging of 
vacated houses took place. Many families buried their 
dead themselves in gardens or caves to avoid the cor-
beaux, the men who collected the dead and who routinely 
stripped both the homes and corpses of plague victims.

Lyon’s hospital of Saint-Laurent, run down from dis-
use, was hurriedly prepared. Lack of space forced many 
patients to construct huts on the grounds of the hospi-
tal; others piled up corpses for shelter against the cold 
autumn winds. According to the Abbé Cahour, who wrote 
an account of the epidemic, 4,000 patients crowded the 
halls and precincts of the hospital at any given time. Abbé 
Cahour’s chronicle depicts the horrors that were typical of 
many epidemics, especially the FRENCH PLAGUES OF 1625–
40, France’s worst plague years since the BLACK DEATH:

the city was nothing but a vast hospital; the streets as 
well as the houses were strewn with corpses; they were 
buried hastily in gardens and even in cellars. Monks 
and nuns were often obliged to pass among the dead 
stretched out in rooms or staircases to bring help to those 

who were still breathing. Entire families succumbed at 
once and no one was there to give them medicines and 
burial. Abandoned corpses were discovered after more 
than eight days in deserted houses.

Many of Lyon’s government officials and wealthy 
citizens left the city for their houses in the countryside, 
and many people found refuge on islands in the Saône 
and Rhône rivers. Laborers and others of Lyon’s poorer 
classes who had no second homes or means to sustain 
themselves but who nonetheless also sought safety in the 
countryside “were chased away with stones by the peas-
ants, the wiser ones returned to Lyon, others died of hun-
ger or were eaten by wolves in the forest.”

The epidemic abated somewhat at the end of Decem-
ber but broke out again with great force in early 1629, 
gradually diminishing from March through the summer 
months. Perhaps as many as 35,000 people died in Lyon 
during the 12-month epidemic, but this figure is an esti-
mate only. Plague was also active at this time in dozens of 
towns and villages in the surrounding area.

Further reading: Canard, Les pestes en Beaujolais, 
Forez, Jarez, Lyonnais du XIVème au XVIIIème siècle;
Lucenet, Lyon: malade de la peste.
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Madagascan Cholera Epidemic of 1999–2000
Major outbreak of cholera in Madagascar, which began 
in March 1999 and escalated rapidly following torrential 
rains in early 2000.

Cholera initially broke out in the island’s northwest-
ern Mahajanga province, infecting 380 people and killing 
26 within the first two months. Then it spread to neigh-
boring Antananarivo province and eventually to Toli-
ara province to the south. By November, it had claimed 
almost 500 lives, according to official estimates. However, 
the international community would never have heard 
of the epidemic but for another natural calamity that 
aggravated the spread of the disease. In February 2000, 
Madagascar was struck by two cyclones within a 10-day 
period. Heavy rains, flooding and mudslides marooned 
thousands of Madagascans (heavy rains make some parts 
of the island inaccessible for almost five months of the 
year), exacerbating the already grim sanitary conditions. 
Consumption of contaminated food and water led to a 
pronounced increase in cholera-related fatalities. Actu-
ally, cholera (caused by the bacterium Vibrio comma, or 
Vibrio cholerae) is entirely treatable, the average fatality 
rate being 1 percent. The patient suffers from leg cramps, 
diarrhea, and vomiting and, eventually, severe dehydra-
tion. Treatment involves rehydrating the body with a sim-
ple mixture of water and essential salts and sugars. In a 
desperately poor country like Madagascar, many patients 
were unable to get this basic treatment.

Officials of the World Health Organization (WHO) 
noted in early March that nearly 23,000 cases and more 
than 1,300 deaths—almost half of them occurring in 
January and February alone—had been attributed to the 
disease. The case-fatality rate for that period was between 
8 and 15 percent. The epidemic, WHO officials warned, 
could worsen once the rains abated. Another interna-
tional aid agency, Médecins Sans Frontières (MSF), with-
drew from its cholera-abatement operations on the island 
after alleging government interference in its relief work. 
The Madagascan government, MSF officials said, had not 
been able to control the spread of the epidemic, which 
continued to batter the large island. MSF also claimed 
that the actual human death toll was much higher than 
reported. The Health Ministry, on the other hand, main-
tained that the epidemic had been brought under control 
and that the MSF had been high-handed in its approach.

Further reading: Ahmad, “Anger over handling of 
Madagascar’s cholera epidemic.”

Madagascan Malaria Epidemic of 1987–88   One 
of the most devastating malaria epidemics recorded, kill-
ing nearly 100,000 people on the island nation of Mada-
gascar over six months in 1987–88.

During the 1950s and early 1960s, insecticide spray-
ing and antimalarial drugs administered by the French 
government (which then controlled Madagascar) virtually 
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ended malaria’s stranglehold on the densely populated 
central highlands region. However, after gaining indepen-
dence in 1960, the impoverished island nation could not 
afford to maintain and did not continue with these pre-
ventive measures against malaria. Thus, an entire genera-
tion grew up without any experience of the disease or any 
immunity to it. Also, widespread malnourishment had 
lowered resistance to disease. Meanwhile, as part of the 
global warming trend, the island experienced an 0.8°C 
rise in average temperature which provided ideal breeding 
conditions for mosquitoes (the Anopheles funestus mos-
quito is the main vector on the island), which flourished 
in the vast rice fields around the capital, Antananarivo.

Early in 1987, the government noticed a steep increase 
in malaria incidence in the villages around Antananarivo. 
For instance, during January and February alone, 37 of 

the 1,559 residents of Manarintsoa died of malaria. From 
November 1987 to April 1988, during the rainy season, 
malaria struck a massive blow in the central highlands 
region, killing nearly 100,000 (some sources put the fig-
ure at 25,000) of its 3 million residents. The country’s 
public health infrastructure could not cope, and interna-
tional aid agencies underestimated the severity of the epi-
demic. In many villages, empty mud dwellings were the 
only remaining testament to its raging fury; entire fami-
lies had been wiped out. The disease did not discriminate 
between age groups—all were affected.

Switzerland responded to the crisis by offering 
through the World Bank $3.4 million to purchase 300 
million tablets of chloroquine, sufficient to treat the 
entire population for two years. However, Madagascar’s 
health authorities sold the drug for a small fee rather than 

A poor, garbage-filled area of Atananarivo, the capital city of Madagascar, where a young girl carries a bucket to fetch water along a canal in 
February 2000, during the Madagascan Cholera Epidemic of 1999–2000. Human waste, contaminated food and water, and poor hygiene help 
breed and spread cholera germs. (Associated Press/AP)
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provide it free to its financially strapped citizens. Many 
could not afford it and others continued to self-diagnose 
and rely on herbal and traditional treatments. Also, the 
drug was made available after people had already been 
infected. France and Italy sent emergency supplies of 
drugs, insecticides, and hand pumps for spraying.

The situation was so grim that in April and July of 
1988 the World Health Organization (WHO) sent experts 
to Madagascar to survey it and draft a plan to combat 
future epidemics. They carried out emergency spraying 
operations in the highlands just before the next rainy sea-
son was to begin. The World Bank announced a develop-
ment plan for 1990–95 called PASAGE which included 
malaria prevention and control coordinated by WHO and 
focused specially on the distribution of antimalarial drugs 
to the remote, often inaccessible, parts of the island.

Further reading: Turley, “Worldwide Search for Solu-
tions,” Geographical, February 1990.

Madagascan Plague of 1924–25 Outbreak of 
plague (bubonic, pneumonic, and septicemic) that killed 
an estimated 2,000 Madagascans and others infected on 
the French-controlled island of Madagascar, off the east 
coast of Africa.

The province of Antananarivo (Tananarive), on Mada-
gascar’s central plateau, reported numerous cases of plague 
pneumonia (transmitted person-to-person by droplet 
infection) in the early 1920s (the province has a compara-
tively inclement climate and the inhabitants are suscep-
tible to pneumonia). Plague entered Antananarivo via the 
seaport of Tamatave (Toamasina) on the island’s east coast, 
and between January and May 1924, it flared up particu-
larly in the city of Antananarivo, Madagascar’s capital and 
largest city, which recorded five bubonic, 22 pneumonic, 
and 22 septicemic cases during that period (the rest of the 
province reported 231 bubonic, 67 pneumonic, and 365 
septicemic cases); about 650 persons died of plague in the 
entire province. Bubonic patients who developed second-
ary plague pneumonia transmitted the disease to others 
through coughing (the bubonic form is carried from rats 
to persons by the bite of a flea). In many of the septicemic 
cases (also caused by a flea bite), death occurred within 
hours after contracting the disease, before the develop-
ment of buboes (swellings of the lymph glands in the 
groin or armpit). There were 454 plague cases (415 of 
them resulted in death) in Antananarivo province between 
September 1 and December 31, 1924. The province of 
Moramanga (east of Antananarivo) suffered severely in 
November 1924 when 37 of a reported 43 plague cases 
proved fatal. The total plague infections and fatalities on 
Madagascar in 1924 were 1,270 and 1,163 respectively.

Between January 1 and August 31, 1925, Antanana-
rivo province again suffered from plague of all forms and 

recorded 852 infections and 725 deaths. Afterward and 
during the following seven years, the disease declined in 
prevalence and was not epidemically serious until 1933, 
when Antananarivo and other regions were once again 
attacked (see MADAGASCAN PLAGUE OF 1933–37).

Further reading: Hirst, The Conquest of Plague; Lien-
teh, A Treatise on Pneumonic Plague.

Madagascan Plague of 1933–37 Devastating period 
of epidemic plague (mainly the bubonic form) that killed 
at least 12,000 persons out of 13,953 reported infected 
on the island of Madagascar, some 200 miles off the east 
coast of Africa.

Outbreaks of the deadly disease had occurred con-
tinuously on the island after plague entered the seaport 
of Tamatave (Toamasina) in 1921. Afterward, an endemo-
epidemic focus was centered around Antananarivo 
(Tananarive), the capital city, and Ambositra, Fianarant-
soa, Emyrne, and Vakinankaratra. Unlike the SOUTH AFRI-
CAN PLAGUES OF 1935 AND 1936, there was no evidence 
that wild rodents were responsible for harboring and 
transmitting the disease in Madagascar, where it broke 
out mainly in the rural bushlands.

In 1933, the deadly plague bacillus (the infectious 
agent) increased unexpectedly in incidences on the 
island. All three forms of plague (bubonic, pneumonic, 
and septicemic) broke out sporadically in isolated cases 
in both the dry, cooler season (May to October) and the 
hot, wet season (November to April), when a large num-
ber of domestic rats sought shelter in native dwellings. 
Many of the plague cases occurred among small families 
or in villages and appeared to be unconnected. About 60 
percent of the 3,933 infections were bubonic in 1933. 
In the cooler months of August and September, many of 
the bubonic patients also developed pneumonic plague, 
which is usually fatal if untreated. Thirty percent of the 
cases in 1933 were pneumonic, and about 10 percent of 
them were septicemic, which is also usually fatal if not 
treated (death sometimes occurring within hours after 
contracting the disease).

Madagascan officials reported 3,605 plague infections 
in 1934 and 3,493 in 1935, and overall mortality from 
1933 to 1935 ranged between 85 percent and 91 per-
cent. Concealment of plague infection (in order to ensure 
observance of traditional funeral rites) was one of the rea-
sons for the high mortality rate. The incidence of plague 
decreased to 2,006 cases in 1936, when it was most seri-
ous in the central Madagascan zone, where there were 
1,363 cases (663 were bubonic, 442 pneumonic, and 258 
septicemic).

Plague was then controlled through the enactment of 
active medical programs on the island: isolation of the 
sick, internment of the dead in special cemeteries, disin-
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fection of contaminated dwellings and clothing, immu-
nization of persons in infected areas, and destruction of 
rodents. The incidence of the disease declined to 916 
cases in 1937. A live plague-bacillus vaccine, which had 
been developed in Madagascar’s medical laboratories, was 
used by the government in a mass immunization pro-
gram since November 1935. The number of plague cases 
dropped (though not consistently every year) to 143 by 
1949, rising slightly to 153 in 1950.

Further reading: Pollitzer, Plague; Simmons et al., 
Global Epidemiology.

Madagascan Smallpox Epidemic of 1817–18 Seri-
ous epidemic of smallpox, not improved by the practice 
of variolation (vaccination with the smallpox virus), that 
killed hundreds of people.

Before the first Portuguese Catholic missionaries 
arrived in Madagascar, off the southeast coast of Africa, 
in the early part of the 17th century, the inhabitants were 
frequently in contact with the Arab slave-trading com-
munities on the east coast of Africa, where smallpox was 
fairly common. Madagascar soon became a popular stop-
over for ships plying between Europe and the Far East. 
When smallpox became endemic on the island, ships 
coming and going helped spread the disease to other 
lands, such as the islands of Réunion and Mauritius, to 
the east in the Indian Ocean.

At the onset of the Madagascan smallpox epidemic in 
December 1817, two standard methods were practiced to 
deter the spread of the variola virus (the smallpox infec-
tious agent). One method—inoculation against the dis-
ease by inserting scabrous matter from a smallpox patient 
into a portion of a person’s cut skin—was used on the 
ruler of Madagascar’s central region, King Radama, who 
contracted a milder form of the disease from which he 
recovered; however, his sister’s inoculation resulted in her 
death on December 23, 1817. Since transmission of the 
disease normally occurs by close contact with patients, 
there is today little surprise that five other members of 
King Radama’s royal family and 13 others in his court 
died of smallpox by January 5, 1818.

The second method to eliminate smallpox on Mada-
gascar was a policy established earlier by Radama’s father, 
King Adrianampoinimerina, who ordered all persons with 
smallpox to be buried alive. Hundreds of infected people 
were left to die in this merciless manner before King Rad-
ama abolished this burial law.

Smallpox also spread because of local funeral customs: 
Contaminated corpses were left in the open for several 
days while mourners sat or feasted nearby, and expensive 
contaminated shrouds or wraps covering the corpses were 
stolen and sold by grave robbers. Eventually, the more 
effective cowpox vaccine (discovered by English physi-

cian Edward Jenner), which protected persons against 
smallpox without inoculating them with a contagious 
infection, was administered to the island’s population, 
and the epidemic subsided after February 12, 1818.

Further reading: Cartwright, Disease and History;
Hopkins, Princes and Peasants: Smallpox in History.

Mad Cow Disease See BRITISH “MAD COW” DISEASE

OUTBREAK.

Mainz Typhus Epidemic of 1813–14 Epidemic of 
lice-borne typhus fever that broke out among the garri-
son of 30,000 French soldiers defending the Rhine River 
city of Mainz (Mayence) during a siege by the Allies from 
November 1, 1813, to May 3, 1814.

Quartering of the lice-infested soldiers in the homes 
of the poorer citizens of Mainz helped spread the disease 
among the civilian population, which numbered about 
25,400 plus an unknown number of refugees from the 
surrounding area who fled to the city before the siege 
(near the end of the Napoleonic Wars). Far from giving 
comfort or true medical assistance, hospitals were simply 
places where sick soldiers were hoarded together under 
conditions that only increased and prolonged their suf-
ferings. Because large stores of wine were in the city, 
employees of the hospitals were nearly always drunk, 
while soldiers under arrest who had been forced to clean 
the sick rooms had all died. Patients thus lay unattended. 
A physician serving in Mainz described the conditions he 
witnessed.

I found the living and the dead, the wounded and the 
sick, scattered in confusion all over the place. The sick 
were stretched out on the floor, without even straw under 
them, covered with ordure. . . . The sick men told me 
that they had been in that same position for two, three, 
and even four days, without having had a drop of water.

The situation in Mainz deteriorated steadily as typhus 
fever continued to spread: “The infection carried away 
all the grave-diggers one by one, and it was impossible 
to find anybody who was willing to do that dangerous 
work. Thousands of dead bodies of citizens and soldiers 
lay for weeks in front of the Münstertor [town gate], 
where they were piled up like logs pending burial.” By 
the time the siege ended and the epidemic began to 
abate, typhus fever had killed 17,000 to 18,000 French 
soldiers, and one-tenth of the civilian population. Places 
along the military roads leading from Mainz were also 
rife with typhus fever. See also FRENCH TYPHUS EPIDEM-
ICS OF 1813–14; GERMAN TYPHUS EPIDEMICS OF 1813–14, 
NORTHERN AND CENTRAL.
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Further reading: Lautzas, Die Festung Mainz im Zeit-
alter des Ancien Regime, der Französischen Revolutions und 
des Empire; Prinzing, Epidemics Resulting from Wars.

Malaysian Nipah Outbreak of 1998–99 Outbreak 
of a febrile encephalitis and respiratory illness among 
pig farm workers in Malaysia that began late in 1998 fol-
lowing a similar illness among pigs (Porcine Respiratory 
Encephalitis Syndrome or Barking Pig Syndrome). The 
offending virus, named Nipah after the village of Sun-
gai Nipah where it was first identified, was a previously 
unknown paramyxovirus related to the Australian Hen-
dra virus. An extremely dangerous virus, the Nipah virus 
has been listed by the United States as a potential bioter-
rorism risk.

The outbreak began among pigs in the state of Perak 
and spread south to the Malaysian states of Negeri Sem-
bilan and Selangor. Peninsular Malaysia is home to 2.4 
million pigs and has a flourishing pig trade that helped 
spread the disease between pig farms, where pigs are 
generally housed in crowded conditions. Infected dogs 
and cats may also have helped the disease spread rapidly 
among pigs. On some farms, pigs began to die suddenly 
and in larger than usual numbers. Experts believe that a 
species of fruit bat (Pteropus vampyrus) may be the natu-
ral reservoir of the Nipah virus. Known locally as flying 
foxes, they are the world’s largest bats (wingspan of five 
feet) and migrate long distances in search of food. These 
endangered bats harbor the virus but do not get sick from 
it. The bats drop their half-eaten fruits to the ground, 
where the hungry pigs feast on them. Scientists conjec-
ture that contaminated bat saliva on the fruits apparently 
transmits the virus to the pigs.

Almost concurrently, farm workers exposed to infected 
pigs began to show signs of a similar illness. From Sep-
tember 1998 to May 1999, 265 human cases (including 
105 deaths) of viral encephalitis were reported. While 
most of the cases were caused by exposure to infected 
pigs, dogs and cats could also have been implicated in 
the transmission to humans. Human-to-human transmis-
sion did not seem likely. Some of the infected developed 
either mild or no obvious symptoms, but half of those 
who experienced full blown encephalitis succumbed to 
it. After an incubation period of four to 18 days, patients 
usually develop flu-like symptoms with high fever and 
muscle pains. The next stage may involve inflammation 
of the brain (encephalitis), drowsiness, disorientation, 
convulsions, and coma. There is no effective drug treat-
ment, although ribavirin is said to help ease the sever-
ity of the initial symptoms. In March 1999, 11 abattoir 
workers in Singapore (which imports pigs from Malaysia) 
came down with the disease; one died. The government 
took immediate action by shutting down the abattoir and 

stopping the import of Malaysian pigs. No further cases 
were reported after that.

This outbreak brought the rapidly growing Malay-
sian pork industry to a virtual standstill. The Malay-
sian authorities concentrated their initial efforts on 
culling pigs in Perak, Negeri Sembilan, and Selangor; 
about 890,000 pigs were destroyed. When the epidemic 
ended, the pig population was reduced from 2.4 mil-
lion to 1.32 million and pig farms from 1,885 to 829. A 
ban was imposed on transporting pigs across the coun-
try, a public education campaign was launched, and pig 
farm workers were provided with protective equipment. 
They also were to report to the Veterinary Department 
any unusual sicknesses or deaths in pigs or other farm 
animals. In Negeri Sembilan, for instance, pig farm-
ing is now prohibited in previously infected areas and 
allowed only in designated areas. The government also 
established a national surveillance and control system to 
detect and destroy any other infected herds, including 
pigs at the abattoir.

The virus was so explosive in its effect that the Con-
sortium for Conservation Medicine in Palisades, New 
York, launched a four-year campaign to study the virus, 
its origin, and why and how it suddenly erupted when it 
did. The study was funded by a $1.4 million grant from 
the National Institutes of Health.

Further reading: Centers for Disease Control and 
Prevention, “Hendra Virus Disease and Nipah Virus En-
cephalitis,” Available online. URL: http://www.cdc.gov/ncidod/
dvrd/spb/mnpages/dispages/nipah.htm. Accessed April 3, 
2007; Nor et al., “Nipah Virus Infection of Pigs in Pen-
insular Malaysia.” Available online. URL: http://agrolink.
moa.my/jph/dvs/nipah/oie990808.html. Accessed April 3, 
2007; World Health Organization, “Nipah Virus,” Available 
online. URL: http://www.who.int/mediacentre/factsheets/
fs262/en/print.html. Accessed April 3, 2007.

Malaysian Poliomyelitis Epidemic of 1971–72
Large outbreak of poliomyelitis that marked the transi-
tion of polio (or infantile paralysis) from endemicity to 
epidemic proportions in Malaysia. It began in the western 
part of the country in September 1971. In the previous 
decade, the poliovirus type 1 was found to be responsi-
ble for the scattered polio cases, but in the first half of 
1971, there was a noticeable rise in paralytic polio cases 
caused by the type 3 virus. Since the majority of children 
in the country lacked immunity to this type of poliovirus, 
Malaysia’s Ministry of Health promptly announced the 
launching of a mass immunization campaign. However, 
before the campaign could get underway, epidemic polio-
myelitis spread throughout the country. Unexpectedly for 
the country’s health authorities, the culprit (infectious 
agent) was identified as the type 1 poliovirus.
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The epidemic resulted in more than 1,600 paralytic 
cases and peaked in January 1972. During the outbreak, 
a higher incidence was recorded among males, among 
Malaysia’s Indian community, and among urban dwellers. 
Children under four years of age were the chief targets, 
and a mass vaccination campaign began in January and 
lasted until May 1972. All infants were routinely immu-
nized. As a consequence of this rigorous campaign, the 
incidence of the disease declined considerably. However, 
in 1977, a smaller outbreak occurred and was attributed 
primarily to difficulties in preserving and transporting the 
polio vaccine in viable condition for use in the outlying 
rural areas. This problem was subsequently addressed; 
after 1980, no paralytic poliomyelitis cases were reported 
in the country.

Further reading: Mackenzie, ed., Viral Diseases in 
South-East Asia and the Western Pacific; Warren and Mah-
moud, eds., Tropical and Geographical Medicine.

Maldivian Cholera Epidemic of 1978 Severe out-
break of cholera, offshot of the ASIATIC CHOLERA PANDEMIC

OF 1961–75. The Republic of Maldives, a group of 1,300 
islands (only 202 permanently inhabited) in the Indian 
Ocean, had been cholera-free for almost five decades. The 
disease, reportedly imported via ship from an Asian coun-
try, therefore spread with great intensity amid a highly 
susceptible population. The outbreak, believed to have 
been caused by contaminated well water, lasted from the 
end of March 1978 to early May 1978. The causative bac-
terial agent was the biotype el-tor, serotype Ogawa, of the 
Vibrio comma, or Vibrio cholerae.

Apparently, sporadic cases of gastroenteritis had been 
reported in the country since January 1978. However, the 
epidemic began its explosive journey when Maldivians 
returning to their islands after celebrating their national 
day (March 29) in the capital, Malé, carried the infection 
home with them. Records indicate that 11,303 people on 
123 islands were infected, an attack rate of 7.7 percent. 
Some of the islands suffered more than others, with up 
to 30 percent of the population coming down with the 
disease over a two- to three-week period. There were 252 
deaths on 62 island, a case fatality rate of 2.2 percent. 
Overall mortality was 1.9 percent. Many of the deaths 
were recorded barely a few hours after onset, before hos-
pitalization could be arranged. Some families lost several 
members to cholera.

The health authorities, aided by the World Health 
Organization (WHO) and a team from India’s National 
Institute of Communicable Diseases, successfully 
responded to the crisis on several fronts. Surveillance 
units were set up to identify cholera patients, admit them 
to hospital, and gather epidemiological data. Patients 
were treated with tetracycline and oral rehydration ther-

apy. In addition, the country’s 35,000 water wells were 
chlorinated—a process that killed the larvae-eating fish 
that had helped control the mosquito population. Thus, 
the Maldive Islands were unwittingly left open to threats 
from dengue hemorrhagic fever.

Further reading: Evans and Feldman, eds., Bacterial 
Infections of Humans; World Health Organization, WHO 
Chronicle.

Malian Cholera Epidemic of 1970–71 Acute epi-
demic of cholera diffused along the Niger River area in 
Mali (formerly French Sudan), West Africa, killing thou-
sands of people from November 1970 to March 1971. 
Mali’s epidemic derived from the WEST AFRICAN CHOLERA

EPIDEMICS OF 1970–71, which began in Guinea in August 
1970 and penetrated many parts of West Africa.

On November 5, 1970, a cholera-infected trader 
from Abidjan (the Ivory Coast) bought fish in a popu-
lar market in Mopti (a town on the Niger River in Mali); 
he apparently spread the disease through his contami-
nated urine in public latrines. When shoppers in Mopti 
returned home to villages along the river, they carried 
cholera with them; within three weeks outbreaks of the 
disease were reported in several places downstream from 
Mopti, including the town of Ségou. Two weeks later, 
inhabitants of Timbuktu (Tombouctou), one of the major 
river ports in Mali, contracted cholera, as did many liv-
ing downstream in Gao (the easternmost terminus of the 
Niger River navigation system in Mali).

During the fourth week of the epidemic (in early 
December 1970), the region containing Mali’s capi-
tal, Bamako, became infected; the town of Koulikoro, 
downstream from Bamako (westernmost terminus of 
the Niger River), reported infections, and from there 
the disease gradually penetrated into the valley areas of 
the Bani River. It was impossible to estimate mortality 
among the nomads and anglers in the region. Nara, in 
arid northwestern Mali, recorded 1,129 cholera cases 
(with 332 deaths) in 13 weeks; from Nara, the disease 
moved into southeastern Mauritania. Because Bamako’s 
authorities instituted a thorough anticholera vaccina-
tion program and protected the water supply, the capi-
tal city’s population of about 300,000 people was spared 
painful devastation; only 158 cases of cholera were 
reported in Bamako.

However, because the disease spread so rapidly and 
many of the infected areas were inaccessible, the major-
ity of cases went unrecorded; inadequate preparation 
by health officials contributed to the high incidence of 
cholera. In some villages with up to 1,000 inhabitants, 
as many as 500 became diseased, and fatality sometimes 
reached 50 percent. Some 2,000 of 5,000 infected Malian 
farmers died.
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By late December 1970, cholera had spread down the 
valley of the Niger River in Mali and entered Upper Volta 
(Burkina Faso), western Niger, and Nigeria. The epidemic 
also extended into Guinea from Mali’s southern border 
(about 100 miles from Bamako) and into Senegal from 
Mali’s western border by mid-1971.

Further reading: Cartwright, Disease and History;
Stock, African Environment Special Report 3: Cholera in 
Africa.

Malian Relapsing Fever Epidemic of 1921–22
Major outbreak of louse-borne relapsing fever that killed 
about 15,000 persons out of an estimated 108,000 who 
became infected in what was then called French Sudan, 
in West Africa. It was the first epidemic of the disease 
known to have occurred in any part of tropical Africa.

Louse-borne relapsing fever spread into Mali from 
the town of Kouroussa in French Guinea (now Guinea), 
which borders Mali. It may have been introduced into 
French Guinea by soldiers returning home from the Med-
iterranean, Morocco, and Algiers (where the disease was 
prevalent) after World War I. Some authorities believe the 
disease may already have existed in Guinea and that the 
large number of troops who traveled to and assembled at 
Kati (near Bamako, Mali’s capital) before their discharge 
from the army may have provided suitable conditions for 
the development of epidemic relapsing fever. The disease 
is common in wartime, famine, or other situations where 
malnutrition, overcrowding, and bad hygiene help to 
multiply and spread lice. The disease can also be spread 
by ticks.

Caused by a spirochetic infection of the blood, 
relapsing fever is not directly transmitted from one per-
son to another. It is contracted by crushing an infective 
louse (Pediculus humanus) over a bite wound or through 
an abrasion of the skin or by way of the conjunctiva. 
Infected persons at first have symptoms common to other 
febrile disease: headaches, general weakness, chills, high 
fevers; later many of them become jaundiced and suffer 
from external and internal hemorrhages. Protection from 
louse-borne relapsing fever involves personal cleanliness, 
avoidance of lice-infested patients, and destruction of the 
lice; the infection can be cut short by antibiotics, notably 
penicillin and tetracyclines.

There are hardly any records available regarding mor-
bidity and mortality in French Guinea for 1921, when 
relapsing fever moved northeastward into Mali, into the 
area of the headwaters (tributaries) of the Niger River. 
The disease seriously infected the region around San, 
from which it moved to the more densely populated 
town of Mopti on the Niger River in central Mali. This 
became the center of the epidemic during 1921–22. Med-
ical authorities, for the most part, were inexperienced in 

dealing with the infection, and in one year, the mortality 
rate in Mali rose to 14 percent. In 1922, relapsing fever 
advanced from Mali southward into Upper Volta (now 
Burkina Faso), where it reportedly claimed more than 
21,000 human lives by 1924. From Upper Volta, the dis-
ease diffused south to the Gold Coast (now Ghana) and 
east into what is now Niger, Nigeria, Chad, and Sudan 
(see SUDANESE RELAPSING FEVER EPIDEMIC OF 1926–28).

Further reading: Scott, Epidemic Disease in Ghana, 
1901–1960; Shattuck, Diseases of the Tropics.

Maltese Plague of 1675–76 Devastating epidemic 
of mainly bubonic plague on the Mediterranean island of 
Malta, killing an estimated 11,300 persons out of a popu-
lation of about 70,000.

Located 58 miles south of Sicily, Malta had strong 
trading ties with North Africa, Syria, Palestine, and Italy; 
in all these places, the plague bacillus (Yersinia pestis) 
had been habitually present in varying intensities since 
the Middle Ages. The disease evidently arrived in Malta 
about 1575, and a serious outbreak occurred there in 
1592. It is not certain where plague came from in 1675, 
when the first cases occurred in December. Some diseased 
rats or rodents (primary hosts of plague) may have trav-
eled with merchandise to the island and transmitted the 
disease to humans (infected fleas seek out another host 
[maybe humans] after rodents die from the disease). The 
plague epidemic (mainly bubonic, but also pneumonic 
and septicemic in form) grew in early 1676, with infected 
fleas carrying plague from one victim to another. Patients 
have severe headaches, fevers, and painful buboes (swell-
ings) in the groin, armpit, or neck, along with other 
complications. Many of the sick were treated in lazarets 
or lazarettos (hospitals for contagious diseases and for 
quarantining the infected) and in new Catholic churches, 
dedicated to Saint Roch (a Franciscan monk who devoted 
himself to tending the sick and plague-stricken in the 
14th century), erected at Valleta, Birkirkara, Balzan, and 
other places on Malta.

After eight months, the epidemic receded in August 
1676. Among the many thousands who perished were 10 
physicians, 16 surgeons, more than 1,000 hospital atten-
dants, and many priests. Later in 1677, the first Maltese 
medical study of plague (written in Latin) was published 
by Laurentius Haseiah (or Haseiac), who referred to the 
treatment of victims’ buboes in 1675–76 (the infection 
issued from the pus from a broken bubo) and “the worst 
epidemic on record.” The practice of quarantine and disin-
fection of letters (paper was thought to carry plague) was 
then instituted in Malta, where no serious outbreaks of the 
disease occurred until 1813 (see MALTESE PLAGUE OF 1813).

Further reading: Hirst, The Conquest of Plague; Marks 
and Beatty, Epidemics; Scott, A History of Tropical Medicine.
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Maltese Plague of 1813 Severe epidemic of bubonic 
plague that killed 4,486 persons in seven months (1813) 
on the Mediterranean island of Malta, located between 
Sicily and North Africa.

Since the ravaging MALTESE PLAGUE OF 1675–76, 
plague had receded on the island, but by mid-April 1813, 
the dreaded disease had once again engulfed Malta in 
epidemic proportions. Evidently, several Egyptian ships, 
carrying passengers and cargoes from the Levant (regions 
bordering the eastern Mediterranean), where serious 
plague outbreaks had occurred since 1812, brought the 
disease into Malta’s seaport and capital of Valleta in April. 
Cargoes of grain, fodder, clothing, and other goods har-
bored plague-infested rats and fleas; numerous passengers 
and crew members were stricken with the disease upon 
arrival in Malta (occupied by the British).

By July 1813, the plague was killing 50 and sometimes 
more persons each day. The Maltese village of Manderag-
gio suffered so severely that its residents had to be evacu-
ated. Until November 1813, the epidemic was confined to 
the island of Malta, which had seen 4,486 people out of a 
population of 96,400 perish from the disease during the 
previous seven months. By early 1814, plague had spread 
to the less populated Maltese island of Gozo—with Com-
ino, Cominotto, and Filfla (as well as the largest island—
Malta) comprising the Maltese Islands. In 1815, the 
epidemic moved to infect the Ionian Islands off Greece’s 
west coast.

Many plague-stricken Maltese people were treated in 
lazarets or lazarettos (hospitals for contagious diseases 
and for the detention of persons in quarantine) during 
the 1813 epidemic, which was related in a treatise writ-
ten in Latin by Agostino Naude, a Maltese physician. Sev-
eral army surgeons also published their observations and 
comments about the 1813 “scourge.”

An interesting outcome of this Maltese epidemic was 
an acrimonious debate that continued until the mid-19th 
century as to whether plague was really a contagious dis-
ease. The anticontagionists maintained that quarantines, 
lazarets, and all attempts at “police” control of the disease 
were useless and that epidemics declined naturally as 
fast as preventive measures were adopted. (Some serious 
European plagues did indeed die down with little or futile 
attempts to control them.) Anticontagionists also denied 
there was valid evidence that plague was communicated 
by goods. The contagionists, however, maintained that 
there was strong evidence that the traffic in goods from 
plague-infected places played an important role in the 
spread of the disease in Malta.

After 1813, Malta was relatively free of the disease 
until 1936, when a minor outbreak occurred that killed 
11 of 28 infected persons.

Further reading: Hirst, The Conquest of Plague; Scott, 
A History of Tropical Medicine.

Maltese Poliomyelitis Epidemic of 1942–43 Out-
break of 483 cases, the majority on Malta, the rest on 
neighboring island, Gozo. Although polio epidemics 
usually take place in the summer, the Maltese outbreak 
began in November 1942, reached a peak with 108 cases 
during the week of December 20 and then rapidly abated 
and disappeared by the beginning of March 1943. As was 
common with the polio virus, most victims were young: 
82 percent were Maltese children under the age of five. 
Nearly two-thirds of the remaining cases, however, 
occurred among British service personnel (over age 20) 
who had been sent to defend the islands during World 
War II. In contrast, only four Maltese adults—and no 
Maltese soldiers—were affected, even though native and 
British troops worked together.

The unusual seasonal appearance and the distinc-
tive pattern of infection were only two of the reasons the 
limited epidemic attracted attention. Not only was it the 
first of any size on Malta (an earlier outbreak in 1902 had 
been relatively small), but it was also located in the trop-
ics. Since most previous polio outbreaks had occurred in 
temperate zones, researchers believed that the disease was 
a feature of cooler climates. Once British and U.S. troops 
arrived in the Mediterranean basin during World War II, 
however, some of them came down with polio. At first 
military physicians assumed that the soldiers had carried 
the disease with them from their home countries, but the 
Maltese outbreak proved that native Mediterranean popu-
lations could be reservoirs of the polio virus.

The epidemic started among civilians, with the first 
cases reported on November 15 on Malta and Novem-
ber 21 on Gozo; the first soldier did not fall ill until 
November 27. The service personnel who eventually 
were afflicted had been stationed on Malta for an aver-
age of 12 months. Only four had been on the island for 
four months or less, and all of these came in December 
1942 or later—after the first cases appeared among civil-
ians. It seems likely, then, that the disease was carried 
from the natives to the foreign troops. Contacts between 
the military and civilian populations could not be traced 
precisely, but they were not rare: Maltese cooks and labor-
ers worked in the military camps, and several servicemen 
fathered children during their tour of duty on Malta.

Further details of the epidemic strengthen the like-
lihood that the virus was indigenous to the islands. 
Despite the fact that the epidemic hit every major town, 
Maltese adults were almost entirely spared; they must 
have acquired immunity from earlier, practically unde-
tectable bouts with the virus. These exposures were so 
mild that they never flared up into an epidemic. During 
the fall of 1942, however, something happened to create 
a polio virus somewhat more virulent than the one that 
usually circulated on Malta, and young children, who had 
no immunity whatsoever to polio, were infected in great 
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numbers. There were 397 patients under the age of five 
(all of them suffering from paralysis—it was not possible 
to count minor cases), of whom 3.7 percent died.

The relatively low mortality rate among children con-
trasted sharply with that among the foreign service mem-
bers. Of the 57 cases, 19.3 percent were lethal—a much 
higher percentage than among corresponding age groups 
in Britain. Nor did the survivors have it easy. They expe-
rienced a much greater degree of disability than their 
cohorts at home. Because of the high morbidity and mor-
tality among the British troops, researchers concluded 
that the strain of polio virus on Malta was different 
enough from the one known in Britain that many service 
members had no immunity from it.

Life on Malta before the epidemic was harsh because 
of the war. Ever since Italy had declared war on Britain 
in June 1942, the island (at the time a British colony) 
had come under constant aerial attack. The Maltese 
people were forced to crowd into makeshift, often 
unsanitary quarters as their homes were bombed. Food 
supplies were so low that in the summer of 1942 the 
Maltese government authorized the use of untreated 
sewage to fertilize the crops. Yet medical investiga-
tors working for the British armed forces could find 
no proof that the virus was spread through overcrowd-
ing, contaminated food or water, or flies. In only seven 
households did more than one child fall ill, while the 
near-simultaneous outbreaks on Malta and Gozo (which 
had its own water supply and had not used sewage as 
fertilizer) suggests that food and water played no role in 
disease transmission.

Further reading: Paul, A History of Poliomyelitis; Sed-
don et al., “The Poliomyelitis Epidemic in Malta, 1942–
3”; Taylor, Poliomyelitis and Polioencephalitis.

Manchurian and Mongolian Plagues of 1928–30       
Series of bubonic plague epidemics that struck southern 
Manchuria and the Tungliao region of Fengtien (formerly 
part of eastern Inner Mongolia).

Bubonic plague had been known to be endemic to 
the region since the early 1920s. The outbreaks occurred 
every year from 1928 to 1930 and followed the laying 
of new railway lines in the region. However, the disease 
avoided the bustling railway towns (see MANCHURIAN

PLAGUE OF 1910–11) and concentrated its fury on scat-
tered villages, where flea-infested rodents ensured the 
transmission of the disease to humans. Each outbreak 
reportedly extended over a few months and killed sev-
eral hundred people. According to Dr. Wu Lien-teh (see 
below), 268 people died of bubonic plague in various 
districts of southern Manchuria in 1930. He and his staff 
apparently found corpses of plague victims abandoned in 
open fields far away from laboratory facilities.

The Plague Prevention Service (see MANCHURIAN

PLAGUE OF 1920–21) was summoned to deal with the 
outbreaks. It quickly brought in trained personnel and 
set up a laboratory and field headquarters at Chengchi-
atun (Liaoyuan), the junction of both railway routes 
(Ssup’ingkai-Taonan and Ssup’ingkai-Tungliao). With 
the cooperation of the Chinese-owned railway manage-
ment and of the local Fengtien government, the service 
was able to contain the outbreaks and prevent them from 
penetrating the more heavily populated regions of south-
ern Manchuria. The service also built a new chain of 
hospitals.

The villagers, whom the Plague Prevention Service 
was trying to help, were openly hostile. In the 1929 out-
break, a gang of riflemen attacked the field headquarters 
and had to be driven away by railway guards. Rather 
than heed medical advice, many offered animals in sac-
rifice in the hope that it would cure them of the dreaded 
disease.

Further reading: Lien-teh, Plague Fighter; Nathan, 
Plague, Prevention and Politics in Manchuria, 1910–1931.

Manchurian Cholera Epidemic of 1919 Epi-
demic that entered Manchuria from southern China 
in July 1919 and claimed 10,000 victims, 4,500 in Har-
bin (Pinkiang) alone. It is believed to have originated 
in India in the spring of 1909 and traveled to southern 
China via the shipping routes across the South Seas. Scat-
tered cases had been reported frequently from Hsientou, 
Fuchou, and Shanghai districts during June, so ships 
coming in from Shanghai were subjected to strict quar-
antine and inspection. Dairen (Talien) recorded its first 
case of cholera on July 9, while several cases broke out 
in Newchwang on July 8. The virus then traveled rapidly 
along railway routes to Mukden (Shen-yang), then north 
to Changchun, Kirin, Harbin, and Tsitsihar, and eastward 
to Antung. From Dairen, the infection crossed into the 
Japanese Leased Territory and the southern part of the 
Railway Zone.

The Manchurian Plague Prevention Service imme-
diately swung into action (see MANCHURIAN PLAGUE OF

1910–11; MANCHURIAN PLAGUE OF 1920–21). Isolation 
and detention centers were established at all major rail-
way junctions, including Port Arthur (Lü-shun), Dairen, 
Mukden, and Newchwang. Disinfection was ordered for 
all public transport and strict supervision introduced 
at burial grounds. When the epidemic worsened, an 
Extraordinary Epidemic Headquarters was set up at Muk-
den to coordinate and direct preventive measures.

Treatment was provided for the sick at various hospitals 
in the region. Mortality rates varied: 14 percent in Harbin, 
56 percent in Dairen, 34 percent, 58 percent and 67 per-
cent in the three Russian hospitals in Harbin and Vladivo-
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stok. According to one source (entitled Report on Progress 
in Manchuria, 1907–1928), the epidemic affected 45,251 
people, killing 27,288. It was suppressed in October 1919.

Further reading: Nathan, Plague, Prevention and Poli-
tics in Manchuria, 1910–1931.

Manchurian Plague of 1910–11 Unprecedented 
outbreak of pneumonic plague that originated in the 
Trans-Baikal region in August 1910 and spread over a 
thousand miles across Manchuria to Shantung, killing 
60,000 people.

Stray cases of bubonic plague (see HONG KONG PLAGUE

OF 1894) had been reported among the Mongol and 
Buriat hunters on the Siberian steppe. These had been 
contracted from infected marmots—wild rodents trapped 
for their fur, which was highly valued on the international 
market. In 1907, an influx of Chinese migrant laborers 
arrived in Manchuria to cash in on the booming fur trade. 
Inexperienced in hunting, they began trapping marmots 
indiscriminately and then transporting them to Siberian 
railway towns for sale. It was in Manchouli (headquar-
ters of the trappers) that one of the hunters caught the 

infection (fever, bloody sputum) and died within three 
days. The infection spread rapidly through the crowded 
migrant camps and along the Chinese Eastern Railway in 
September 1910.

On October 27, it reached Harbin (Pinkiang) in north-
ern Manchuria, where it became more virulent. Of the 
25,000 residents in Fuchiaten (Harbin’s Chinese quar-
ter), 140 to 180 people died every day. Corpses lay scat-
tered everywhere, and special imperial sanction had to 
be obtained for mass cremations (for 2,000 lying dead in 
the streets) in January 1911. Despite precautionary mea-
sures (e.g., detaining and isolating travelers from plague-
ridden areas) instituted by the Japanese-controlled South 
Manchuria Railway in cooperation with the Kwangtung 
provincial government, the disease spread to Changchun 
(December 31, 1910), Mukden (Shen-yang), and Wafang-
tien. Dairen (Talien) reported its first case on January 5, 
1911.

Within their respective zones, Chinese, Japanese, and 
Russian authorities immediately implemented their own 
prevention and containment strategies, but the mapping 
of a well-coordinated scheme of action took a little lon-
ger to negotiate. Passengers and cargo were subjected 

Three people wearing protective clothing at a plague hospital in Mukden (Shen-yang), Manchuria (territory in northeastern China), watching 
an assitant spraying a carbolic liquid to disinfect an autopsy table during the Manchurian Plague of 1910–11. (CORBIS)
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to strict inspection at outgoing ports to ensure that the 
plague did not spread via shipping. Korean and Japanese 
authorities took special precautions to prevent the infec-
tion from entering their countries. By March 1911, when 
plague was exterminated from Manchuria, it had report-
edly (according to Chinese authorities) claimed 60,000 
victims (including 7,000 in Harbin; 6,000 in Changchun; 
and 5,000 in Mukden).

An International Plague Conference was held in Muk-
den from April 3 to April 28, 1911, to discuss future 
strategies. To implement its recommendations, the North 
Manchurian Plague Prevention Service was established. 
That agency was responsible for laying the groundwork 
of China’s public health system. In 1920–21, Manchuria 
was again visited by an epidemic of pneumonic plague, 
but thanks to strict preventive measures, the fatalities 
were much lower.

Further reading: Lien-teh et al., Plague; McNeill, 
Plagues and Peoples; Nathan, Plague, Prevention and Poli-
tics in Manchuria, 1910–1931; Report on Progress in Man-
churia, 1907–1928; Pollitzer, Plague.

Manchurian Plague of 1920–21 Less severe than the 
MANCHURIAN PLAGUE OF 1910–11, starting as an outbreak 
of bubonic plague (see HONG KONG PLAGUE OF 1894) at 
Abakait (near Manchouli) in August 1920. Some say the 
outbreak began in Hailar (Hulun) and Dalainor (Hulun-
nor) in September, from where it spread rapidly thanks to 
the deliberate thwarting of antiplague measures by hos-
tile Chinese troops stationed in northern Manchuria. By 
December, the disease had turned pneumonic. In January 
1921, it spread from Harbin (Pinkiang) along the Chinese 
Eastern Railway to Vladivostok, where it continued to rage 
until October. The plague’s casualties numbered 9,300—
including 6,957 persons in the Chinese Eastern Railway 
zone, 640 in Vladivostok, 29 in Changchun, 35 from out-
side the railway zone between Changchun and Mukden 
(Shen-yang) and 30 from the railway zone itself.

Taking prompt action, the Manchurian Plague Preven-
tion Service convened a meeting of Chinese, Japanese, 
and Russian authorities on January 6, 1921. A central 
office was established at Harbin to coordinate various 
plans of action. Railway sidings were laid and freight cars 
readied to accommodate plague victims at certain railway 
junctions. Detention stations with a housing capacity of 
2,000 patients were set up at Changchun. Those traveling 
third class and intending to change trains (mainly Chi-
nese coolies) had to stay in detention for five days and 
were allowed to proceed only when certified as being in 
good health.

More than $1 million was spent on suppressing this 
epidemic, which would have intensified but for the coop-
erative action undertaken by the concerned authorities.

Further reading: Lien-teh et al., Plague; Nathan, 
Plague, Prevention and Politics in Manchuria, 1910–31: 
Report on Progress in Manchuria, 1907–1928.

Mandan Indian Smallpox Epidemic of 1837 Grave 
epidemic of smallpox that nearly wiped out the Mandan 
Indian tribe during three months in 1837. White Europe-
ans carried the variola virus into what is now south and 
central North Dakota, where the Mandan lived along the 
Heart and Knife rivers (tributaries of the upper Missouri) 
in close association with the Hidatsa (or Gros Ventre) and 
Arikara Indians, two tribes also dwelling in and near the 
region.

In 1780–81 the Mandan Indians were first infected 
by smallpox (which evidently came to them by way of 
Mexico) and were reduced to about 1,500 to 2,000 in 
number after a devastating epidemic that killed thou-
sands of them. Called the “People of the Pheasants,” the 
Mandan were later visited and described by the Ameri-
can explorers Meriwether Lewis and William Clark in 
1804.

In June 1837, the highly contagious smallpox disease 
was transmitted to the Mandan from infected passengers 
and traders aboard an American Fur Company steam-
boat traveling westward up the Missouri River from St. 
Louis. Members of the Hidatsa and Arikara tribes were 
also infected at the same time. Nearly all the Indians who 
were infected and survived the smallpox epidemic were 
disfigured; many victims were blinded. According to the 
American artist and traveler George Catlin (1796–1872), 
who painted these North American Indians of the Plains, 
his friend the Mandan chief Ma-to-toh-pa (also called 
“The Four Bears”) starved himself to death after watching 
his wives and children die of smallpox. However, another 
source claims that the Mandan chief died of the disease 
himself on July 30, 1837, after making a speech to his 
people concerning his disdain over having to die with his 
face so “rotten” (a deeply pockmarked face, characteristic 
of smallpox).

At the close of the 1837 epidemic in September, the 
Mandan and Hidatsa groups were so reduced in number 
that they were forced to amalgamate at Like-A-Fishhook 
village. Some claim that only 27 Mandan were left; others 
say there were 100 to 150 survivors. The Mandan rem-
nant later moved with the Hidatsa north to the Fort Ber-
thold area, and later (1870) these two groups, along with 
the Arikara, were placed on a nearby, large Indian reser-
vation. But in the late 1830s, smallpox spread from the 
Mandan to the Dakota (Sioux) Indians in the region and 
to the Crow and Assiniboin tribes in what is now Mon-
tana. From these groups, the disease spread by 1839 to 
the Kiowa and other tribes in the Southwest, moving into 
present-day New Mexico. Traders from Santa Fe appar-
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ently brought the smallpox virus to the eastern United 
States.

Further reading: Hopkins, Princes and Peasants: Small-
pox in History; Ramenofsky, Vectors of Death.

Marburg Virus Epidemic of 1967 Outbreak of 
a previously unknown type of hemorrhagic fever that 
appeared in Germany and Yugoslavia during the late sum-
mer of 1967. The infections were confined to three cit-
ies (notably Marburg, Germany) and primarily to people 
whose work involved contact with African green (vervet) 
monkeys. Although the total number of cases was small, 
the epidemic created alarm because the mortality rate was 
high (over 25 percent) and treatments such as antibiotics 
were powerless against the disease.

In demand at laboratories, which found their kidney 
cells ideal for growing viruses, nearly a quarter of a mil-
lion vervet had been imported into Europe and the United 
States by the late 1960s. On August 8, 1867, however, 
researchers got their first indication that something dan-
gerous might be lurking in those shipments. Employees 
of a German pharmaceutical company in Marburg began 
suffering from fever, vomiting, diarrhea, severe headache, 
and body aches. Doctors suspected dysentery, but none of 
the patients responded to antibiotic treatment. The intes-
tinal complications were accompanied by other symp-
toms: a widespread rash of bright red spots, reddening of 
the genitals, enlargement of the liver, and hemorrhaging. 
Blood seeped out of the gastrointestinal tract, the lungs, 
the nose, the gums, and spots where patients had been 
pricked by needles.

While Marburg had the greatest number of victims, 
several nearly identical cases were observed in labora-
tory workers in Frankfurt at about the same time and in 
Belgrade in September. Of the 31 total patients, 25 had 
directly handled monkey blood, either while dissecting 
the animals, working with their organs or cells, or clean-
ing culture containers; seven of these patients died. There 
were also six secondary infections among spouses and 
health care providers in contact with the workers, but all 
of these people recovered. Many of the survivors com-
plained of exhaustion, weight and hair loss, sweats, and 
even psychiatric disturbances for weeks to come.

Epidemiologists traced all three outbreaks to sev-
eral shipments of green monkeys from the same area of 
Uganda in east-central Africa. Yet in that country there 
was no evidence of an epizootic or of illness among mon-
key trappers. The monkeys must therefore have become 
infected en route, most likely in London, where they were 
held in custody for a number of hours along with several 
dozen other species of animals and birds.

Within days of the first case, several important steps 
were taken to stop the epidemic. Public health authori-

ties in Marburg ordered that all lab workers wear gloves 
and masks even when performing routine cleaning pro-
cedures. They alerted all doctors to the symptoms and 
carefully observed people who had been in contact with 
the lab workers. Soon afterward the infectious agent was 
isolated. A new virus larger than known viruses and of 
a different shape, it would prove remarkably similar to 
the ebola virus, which was responsible for the ZAIREAN

EBOLA EPIDEMIC OF 1976. By the end of August, the mon-
keys in Marburg had been put to death and their bodies 
burned.

Because of the epidemic, laboratories turned to other 
species of animals for experiments, and Marburg virus 
infection seemed to disappear entirely. In early 1975, 
however, an Australian tourist died of the disease in a 
hospital in Johannesburg, South Africa. A friend who had 
been traveling with him and a nurse who took care of 
both patients also came down with the infection, but both 
recovered. See also ANGOLAN MARBURG FEVER EPIDEMIC OF

2004–2005.
Further reading: Martini and Siegert, eds., Mar-

burg Virus Disease; Simpson, Marburg and Ebola Virus 
Infections.

Marseille, Plague of   Devastating epidemic of bubonic 
plague that struck the French city in 1720. It lasted until 
1722 and killed approximately a third to a half of the 
population of Marseille and the surrounding areas (maybe 
80,000 people). The plague bacillus, which was spread by 
certain fleas, was identified by black spots and buboes 

In 1967, laboratory employees who worked with African green, or 
vervet, monkeys in Marburg, Germany, and elsewhere in Europe 
came down with a new, unfamiliar infection, soon labeled the 
Marburg virus (which later proved remarkably similar to the Ebola 
virus). After being traced to green monkeys (species: Cyclospora cer-
copitheci) shipped from east-central Africa, the infectious virus was 
isolated and the monkeys destroyed. (Photo by Allison Crosby)

Marseille, Plague of    253



(swellings of the lymph glands) found on the groin, the 
neck, and under the arms. Generally, the fatal illness 
lasted only a few days and was extremely contagious.

The plague of 1720 was almost likely introduced in 
Marseille by a merchant ship that had sailed from Syria, 
where the plague was raging. When the Grand St. Antoine
arrived in Marseille on May 25, 1720, the health com-
missioners at the port of Marseille impounded the mer-
chandise on the ship and quarantined the passengers and 
crew for several weeks. When the sailors were released, 
however, they came into contact with the people of Mar-
seille and sold contraband lengths of contaminated cloth. 
The street porters who carried the cloth and several of 
the sailors became sick. The merchandise was confiscated 
and burned, but most of the people who had bought the 
cloth became sick and died quickly.

At first, authorities did not want to admit that the 
plague had entered Marseille. Local doctors who tended 
the victims were convinced that their patients were suf-
fering from the bubonic plague, and one doctor alerted 
the aldermen of Marseille. The aldermen asked another 
doctor, Dr. Bauzon, for his expert opinion. Dr. Bauzon 
said that the people were probably suffering from a fever 
that was caused by intestinal worms. New cases were 

discovered in July, but the aldermen still did not want 
to take extreme measures. They were probably afraid to 
alarm the people and injure the commerce of the city by 
reporting that the infection had entered Marseille.

By the end of July, the number of deaths had increased. 
In August, the disease had spread to all sections of the 
city. Finally, a decree of the parliament of Aix put Mar-
seille under an interdict, and the chamber of commerce 
forbade all commerce between the city and the province. 
Tragically, it was too late to stop the epidemic. Nearly 
10,000 citizens had already fled and brought the plague 
to numerous other localities, such as Toulon, Aix, and 
Arles.

In the beginning of August, a blockade of Marseille 
was instituted. People were not supposed to cross the 
barriers, and merchandise was allowed to pass only at 
specified points. Unfortunately, the blockade was ineffi-
cient because the necessary troops could not be assem-
bled quickly enough to stop the people from fleeing. The 
plague spread quickly and ravaged Provence, Venaissin, 
and part of Languedoc (three neighboring provinces in 
southern France).

The epidemic brought economic disaster, administra-
tive disorganization, and social disintegration. Initially, 
city officials were afraid to close the city, as there was a 
shortage of food and no stock of provisions in Marseille. 
By the end of the summer of 1720, when the plague had 
reached its maximum deadliness, it was no longer pos-
sible to bury all the dead. Bodies were put in the vaults 
of neighborhood churchyards, and quicklime and water 
were thrown on them. Many physicians and surgeons fled 
Marseille, and the very people who had been posted to 
prevent the flight of others fled themselves. Shopkeep-
ers locked their doors and people could not buy supplies. 
Even commands by the board of trade for all tradespeople 
and shopkeepers to open their doors had no effect. When 
a person became infected, he or she was often deserted or 
driven out of the house. Hospitals were not able to con-
tain the numbers of sick people, many of whom lay on 
pavements around them. Public services were virtually 
nonexistent as police officers, public servants, tradespeo-
ple, and doctors either fled the city or died.

One man, Bishop Henri François de Belsunce (a 
French Jesuit), demonstrated extreme bravery during the 
epidemic. He remained at his post in Marseille and went 
into the homes of the sick to provide food, comfort, and 
friendship. As a result of his heroic care of plague victims, 
he earned the title “Good Bishop.”

The epidemic continued for two years, although it 
gradually became less violent. There were a few cases 
recorded in Marseille between April 18, 1721, and August 
19, 1721. On February 3, 1722, approximately 260 peo-
ple became sick, 194 of whom died. Severe quarantines 
followed these outbreaks, and no new cases were discov-

A drawing of “The Plague of Marseille” from the painting Peste 
de Marseille, by Baron Francois Gérard, to whom Napoleon gave 
numerous painting commissions. The bubonic plague, which 
lasted from 1720 to 1722 in and around this French city on the 
Mediterranean coast, killed an estimated 80,000 people.
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ered after that. Slowly, the city began to restore itself and 
recover from the epidemic. However, people lived in fear 
of another epidemic for a long time.

Further reading: Biraben, “Certain Demographic 
Characteristics of the Plague Epidemic in France, 1720–
1722;” Carey, A Short Account of the Malignant Fever; Rail, 
Plague Ecotoxicology.

Massachusetts Smallpox Epidemic of c. 1617–19
Introduction of smallpox by Europeans on the American 
continent north of Mexico; this great outbreak destroyed 
90 percent of the Massachusetts Bay Indians. English and 
Dutch fishing boats regularly visited the Massachusetts 
coast and could have brought the infection. Also, English 
explorer Bartholomew Gosnold visited Martha’s Vineyard 
in the early 1600s. Destruction of the Indians eliminated 
one of the problems that could beset the Puritans when 
they erected their colonial settlement in Massachusetts in 
1620. By then, there were only few Narragansett remain-
ing of a tribe that, six years earlier, had commanded 3,000 
braves. In their writings, the Puritans portrayed them-
selves as God’s chosen sent to the New World following 
his will. At the same time, God destroyed the infidel sav-
ages who could obstruct the Christian pathway. Concepts 
of the heroic colonizer and evil savage pervaded colo-
nial writings about the establishment and development 
of New England settlements. Later, some colonists even 
instigated and thrilled in the spread of smallpox among 
the Indians.

The Indians could not have resisted invasion. This 
disease was a mighty weapon, terrifying in its power. 
After Plymouth (or Plimouth) Plantation was established, 
an exploratory party went to neighboring Patuxet (or 
Patuxit), where they found multitudes of Indians long 
dead, probably from the epidemic of 1617–19, which 
they concluded was plague, despite the bodies’ decay. 
Although historians disagreed about whether the epi-
demic was smallpox or bubonic plague (both rampant 
in Europe), the preponderance of the evidence suggested 
smallpox, as recorded by the French at the time. Captain 
Thomas Dermeer, who witnessed the 1617–19 epidemic, 
reportedly saw pockmarks on some of the Indians.

Smallpox caused the greatest destruction among 
populations never before exposed, wiping out up to 
90 percent of the infected. The disease had so lethal an 
effect on the Indians that they often died before the rash 
appeared, according to one 19th-century commentator. 
Also known as variola, smallpox was a highly contagious 
virus that a victim either inhaled or picked up via par-
ticles contaminated by a diseased person’s nasal or oral 
mucous membrane. Victims could get the infection indi-
rectly by touching contaminated objects. Because of their 
extreme vulnerability, Indians would have contracted the 

most virulent form of smallpox, although even the lesser 
variety (variola minor) would have proven fatal. After 
infection and an incubation period of about two weeks, 
victims would exhibit the symptoms of high fever, aches 
and pains, headaches, and, sometimes, vomiting. Later, 
spots appeared that became eruptions filled first with 
clear lymph and the pus, which would break, after which 
scabs would form and then fall off, causing scars, pock-
marks, and spotty pigmentation. Accompanying or result-
ing infirmities could include blindness, heart problems, 
and arthritis, among many others.

In 1620, the Puritans settled in Plymouth, struggling 
to surmount deprivation, exposure, and sickness. They 
might not have been able to withstand any real resistance 
from the Indians. Instead, the recent epidemic left them 
plenty of space and opportunity to start their new civi-
lization. To the Puritans, the decimation of the Indians 
came to be interpreted as part of God’s plan. In the 17th 
century, diseases such as smallpox, influenza, typhus, 
and measles were as significant a factor in conquering the 
new land as any other. See also MASSACHUSETTS SMALLPOX

EPIDEMIC OF C. 1633; CONNECTICUT SMALLPOX EPIDEMIC OF

1634.
Further reading: Bollet, Plagues and Poxes; Bradford, 

Of Plymouth Plantation; Hopkins, Princes and Peasants: 
Smallpox in History.

Massachusetts Smallpox Epidemic of c. 1633 Pes-
tilence that struck both the Massachusetts Bay Indians, 
decimating any possible resistance to the onslaught of 
new settlers, and the Plymouth Colony inhabitants; initi-
ated a westward-moving wave of smallpox. Ships brought 
smallpox along with the settlers to the New World in the 
1630s. A child died on one ship; 14 died on another. Reli-
gious leader Increase Mather later interpreted the routing 
of the Indians as God’s judgment on the Indians’ dispute 
over the amount colonists paid for the land. Whole towns 
of Indians were destroyed. By comparison, only 20 Plym-
outh Colony inhabitants died, and those had been origi-
nal settlers brought by the Mayflower.

Also known as variola, smallpox was a highly infec-
tious virus that victims either inhaled or picked up via 
contaminated particles. Symptoms included high fever, 
aches and pains, headaches, and sometimes vomiting. 
Later, skin eruptions formed that finally left scars, pock-
marks, and spotty pigmentation.

Immunity explained the marked contrast between the 
effects of smallpox on European settlers as opposed to that 
on the Indians. Europeans, hailing from an area where 
infestation was endemic, had a high degree of immunity. In 
general, the disease was often fatal to the previously unex-
posed, and the Indians’ innocence of the disease was com-
plete. Nine out of 10 Indians usually died in an epidemic, 
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according to many accounts. A nomadic way of life, as well 
as panicked flights to escape contact with the diseased, 
both contributed to the widespread destruction of Indian 
nations. See also MASSACHUSETTS SMALLPOX EPIDEMIC OF C. 
1617–1619; CONNECTICUT SMALLPOX EPIDEMIC OF 1634.

Further reading: Bradford, Of Plymouth Plantation; 
Hopkins, Princes and Peasants: Smallpox in History; Win-
slow, A Destroying Angel: The Conquest of Smallpox in 
Colonial Boston.

Massachusetts Smallpox Epidemic of 1648–49   
One of the major outbreaks of smallpox in the English 
colonies in America. Most of the early outbreaks of the 
disease were confined to one settlement or area, but the 
1648 epidemic spread to numerous towns and varied 
widely in severity from town to town in the Massachu-
setts Bay Colony. Boston was affected, but nearby Rox-
bury saw many more of its inhabitants perish from the 
disease, which was perhaps black smallpox (purpura vari-
ola), a highly fatal form, according to some reports.

The English colonists—men, women, and children—
who had not been exposed to smallpox previously and 
thus developed an immunity to it were greatly alarmed 
when many of them suddenly complained of splitting 
headaches, backaches, chills, fevers, nausea, and some-
times convulsions and delirium. Over the next few days, 
these symptoms faded as the characteristic, deep-seated 
smallpox rash appeared (a rash usually leaving a survivor 
with a permanent reminder of his or her bout with the 
disease); some were left with pockmarked faces, blind-
ness, or infertility.

The town of Scituate, south of Boston, was especially 
hard hit, as was Cape Cod, where an outbreak of whoop-
ing cough was concurrently afflicting many settlers. The 
combined diseases (smallpox and whooping cough) may 
have led observers to perceive the smallpox epidemic as 
more severe than it actually was. Nevertheless, the epi-
demic seriously affected so many children in Scituate and 
Barnstable (on Cape Cod) that the church fathers in these 
towns declared a “Day of Humiliation” on November 15, 
1649.

In the early 1600s, English colonists carried smallpox and other fatal diseases to the New World (America), where the native Indians soon 
contracted the contagions, along with the settlers. In the Plymouth and Massachusetts Bay colonies, smallpox was significant in the colonists’ 
conquest of the indigenous Algonkian tribes, such as the Pennacook, Massachusett, Wampanoag, Narragansett, and Pequot Indians. There 
were successive waves of disease brought by Europeans that swept westward at varying intervals in the 1600s and 1700s.
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Further reading: Duffy, Epidemics in Colonial America;
Shurkin, The Invisible Fire; Winslow, A Destroying Angel: 
The Conquest of Smallpox in Colonial Boston.

Mauritian Influenza Epidemic of 1919 Outbreak 
of influenza on Mauritius, a British crown colony until its 
independence in 1968, where about 100,000 inhabitants 
were infected and over 10,000 of them died between May 
and October 1919. The origin of the “Spanish influenza” 
on Mauritius is not known; the island, the main one of 
the colony, was then a strategic British stronghold in the 
Indian Ocean. The flu may have been imported from 
India, China, or a European country with strong trading 
ties to the island, or the infection could have transported 
with troops from Britain.

The respiratory illness, which had been raging 
throughout much of the world since late 1917 (see SPAN-
ISH INFLUENZA PANDEMIC OF 1917–19), entered Port Louis, 
Mauritius’s capital, in early May 1919 and infected the 
native, Chinese, Indian, and European populations with 
equal intensity. Onset of the infection was frequently 
sudden (sometimes within a few minutes), with victims 
complaining of the ordinary influenza symptoms: head-
ache, malaise, congested nose, cough, fever, chills, and 
body aches; most patients remained sick for three days. 
In about six weeks in May–June 1919, at least 80,000 
people were infected on Mauritius, where British and 
other physicians were unable to treat the sick adequately 
and thousands perished. Most of the deaths were because 
of complications such as staphylococcal pneumonia 
and empyema (collection of pus in a bodily cavity), 
both secondary infections and lethal prior to the use of 
penicillin.

The Spanish influenza continued to strike Mauritians 
severely until early July, when cases began to decline 
more and more until the epidemic ended in October. 
Fatalities were especially high among the elderly, many of 
whom died from heart problems.

Further reading: Burnet and Clarke, Influenza; Crosby, 
America’s Forgotten Pandemic: The Influenza of 1918.

Mauritian Malaria Epidemic of 1866–68 One of 
the earliest malaria epidemics reported in detail, before 
the mosquito was identified as the disease-infecting vec-
tor. A severe epidemic, it swept the island of Mauritius 
in the Indian Ocean for three years, killing almost one-
fourth of the resident population of about 300,000.

The epidemic disease first broke out in early 1866 
at the Albion sugar estate just south of Port Louis, the 
capital of Mauritius. The sugar trade had made Mauri-
tius one of Great Britain’s most lucrative colonial posses-

sions. Laborers from India, as well as British troops, had 
brought malaria parasites to the island two decades ear-
lier; yet the fever had never spread nor had the disease 
ever been deadly prior to 1866. It changed from endemic 
to epidemic seriousness that year, sometime after the 
infectious vector (the Anopheles gambiae and Anopheles 
funestus varieties of mosquito) arrived in Port Louis from 
Madagascar or from India, most likely on board one of 
the ships that docked there.

The vector, which preferred a sunny and human envi-
ronment, found an ideal one in Mauritius, where more 
Europeans at that time lived than in the whole of Africa. 
The recently cleared jungles and forests (for the plant-
ing of sugarcane) provided a perfect breeding ground for 
these anopheline mosquitoes, while the rapidly increas-
ing workforce on the sugar plantations became an ideal 
repository for the malaria parasite. When the heavy rain-
fall of December 1865 caused widespread flooding in the 
newly cleared lands, many weedy streams and stagnant 
pools of water were created, thus making perfect breeding 
habitats for the malaria-carrying mosquitoes.

In the epidemic’s first year, 1866, it extended over a 
40- to 50-square-mile area, slowly spreading, with one 
wave of the disease moving south of the Albion estate 
while another traveled to Port Louis, where some 6,000 
people (out of a population of about 47,000) died of 
malaria during that first year. Thousands fell ill, and there 
were not enough healthy men left to bury the corpses. 
During the following two years, the disease invaded all 
the coastal and low-lying areas on this 720-square-mile 
island, a British crown colony. There were 31,920 deaths 
in 1867, the peak epidemic year. More than 10,000 vic-
tims were claimed the next and final year of the epidemic; 
after that, it started subsiding.

Not until 1880 did a French army surgeon, Alphonse 
Laveran, discover malaria’s causative, parasitic organ-
ism, now called Plasmodium, which mosquitoes pick up 
from the blood of infected people and transfer to healthy 
people. The mode of infection, however, was not substan-
tiated until 1897, when Ronald Ross, a British military 
surgeon, proved that malaria is transmitted by mosqui-
toes. Subsequently, in 1898, the Italian zoologist G. B. 
Grassi identified the vector to be the Anopheles genus of 
mosquitoes.

Though it was proved even later that only one-tenth 
of all known Anopheles species will transmit malaria, the 
communicable disease, with its recurring symptoms of 
severe fever and shivering, still claims the lives of about 
1 million infants and children in Africa every year. Those 
who survive gradually build up an immunity. This was the 
case in Mauritius, where the disease remained endemic, 
but where, after 1868, there was no repetition of what has 
been called “The Great Mauritius Epidemic.”
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Further reading: Ackerknecht, History and Geogra-
phy of the Most Important Diseases; Harrison, Mosquitoes, 
Malaria and Man; Russell, Man’s Mastery of Malaria.

Maximilian II’s Army Typhus Epidemic Outbreak 
of typhus fever that struck the army of the Habsburg 
Holy Roman Emperor, Maximilian II, in the summer of 
1566; weakened by disease, the troops could not aid their 
Hungarian allies, who were fighting the Ottoman Turks. 
Like their predecessors in a 1542 war against the Otto-
mans (see JOACHIM’S ARMY EPIDEMIC OF 1542), the impe-
rial soldiers were quite susceptible to typhus, which they 
called “the Hungarian disease” and which probably came 
to Hungary during the numerous Ottoman campaigns of 
the 16th century. Once the disease became endemic in 
Hungary, the country would serve as the origin for many 
subsequent epidemics that spread throughout Europe, as 
the one of 1566 did (which lasted until 1568).

For much of the 1500s, Hungary was the battleground 
on which imperial troops of the Holy Roman Empire con-
tended with Ottoman armies. The frontier between East 
and West kept shifting because of near-constant skir-
mishes, raids, local conflicts, and all-out campaigns. By 
attacking in 1566, the aged sultan Suleiman I (Sulayman 
I) hoped to extend the borders of Ottoman-controlled 
Hungary (the center portion of the country) and strike 
at Vienna itself, in Austria. With an army 100,000 strong, 
Maximilian marched out to defend his eastern territories, 
but the epidemic rendered his troops useless. Sick and 
dying, they encamped along the Danube on the island of 
Komorn while a vastly outnumbered Hungarian garrison 
at Szigetvar held out for more than a month before being 
killed by the Turks. However, during the siege, Suleiman 
died, and the Turks soon went home without capitalizing 
on their victory.

Thomas Jordanus, a German surgeon who accom-
panied the imperial troops, described the epidemic, 
which was clearly typhus. Like so many soldiers before 
and since, those under Maximilian suffered from food 
shortages, poor water and sanitation, and unbearably 
hot weather—all of which led to dysentery, scurvy, and 
malaria. Typhus soon followed; after an onset of chills, 
victims came down with abdominal pain, delirium, and 
extreme thirst, and nearly all whom Jordanus observed 
had the characteristic skin eruption.

The disease did not remain confined to the soldiers in 
Hungary. The country had been devastated by the end-
less fighting and by Habsburg demands for money to 
pay soldiers, obtain weapons, and build and maintain a 
series of border forts against the Ottomans. Their coun-
try ruined, and their agricultural system in shambles, 
many Hungarian civilians caught typhus from the troops, 
who then carried it even farther afield. Vienna was hit 

with the most severe typhus epidemic it ever knew; the 
residents of entire streets, not just of individual houses, 
were afflicted. For the next two years, local typhus out-
breaks flared up in many parts of Europe, including Aus-
tria, Italy, Bohemia, Germany, France, Belgium, and the 
Netherlands, as the imperial troops returned home. The 
Austro-Turkish wars of the 1500s created circumstances 
that gave typhus a chance to pass from one person to 
another, instead of the infection being carried by fleas 
from infected rats (this phase of transmittal was thus 
bypassed).

Further reading: Prinzing, Epidemics Resulting from 
Wars; Sugar, ed., A History of Hungary; Zinsser, Rats, Lice 
and History.

Mecca Cholera Epidemic of 1831   Epidemic mark-
ing cholera’s first devastating invasion of Mecca, site of 
Islam’s holiest shrine.

An offshoot of the ASIATIC CHOLERA PANDEMIC OF

1826–37, it began in the spring of 1831 when Muslims 
from modern-day Iraq and the Arabian Peninsula brought 
cholera into Mecca in western Arabia during their annual 
hadj (pilgrimage). Prior to that, a few cases of cholera had 
been reported in Mecca and were believed to have been 
imported from India. Amid the vast gathering of human-
ity assembled at the shrine in Mecca, the disease broke 
out with tremendous virulence and spread very rapidly. 
Apparently, nearly half of those gathered there were 
struck by cholera and thousands of Muslims, including 
dignitaries such as the governors of Mecca and Jeddah 
and the pasha of Syria, succumbed to it. There were so 
many human corpses and so few persons to bury them 
that the idea of separate burials was abandoned. Over 
the next three weeks, about 3,000 pilgrims on their way 
home from Mecca reportedly died of cholera.

From Mecca, one branch of the epidemic traveled to 
Syria and Palestine while another offshoot crossed the 
Suez Canal and devastated Cairo (July 1831) and Alex-
andria (August 1831) in Egypt before moving westward 
to Tunis later in the year. During the next few years, 
Ethiopia, Somaliland, Zanzibar, Algeria, and Sudan were 
hit. Mecca continued to suffer the onslaught of cholera 
almost every year during pilgrimage time until 1912.

Further reading: Macnamara, A History of Asiatic 
Cholera.

Mecca Cholera Epidemic of 1865   Offshoot of the 
fourth cholera pandemic (see ASIATIC CHOLERA PANDEMIC

OF 1865–75), the holy city of Mecca’s most severe chol-
era epidemic broke out in the jubilee year of the annual 
hadj (pilgrimage). The epidemic sped the transmission of 
cholera throughout the African and European continents 
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along new routes of transportation (see MECCA CHOLERA

EPIDEMIC OF 1831).
By all accounts, the epidemic was devastating in its 

intensity; it began during the third week of March 1865 
among the hordes of Muslim pilgrims assembled at the 
Kaaba, Islam’s holiest shrine. According to some, cholera 
may have been present in Mecca already and flared up 
with the advent of the Muslim crowds. The disease was 
then very virulent over many parts of India and appar-
ently also along Saudi Arabia’s nearby Red Sea coast. 
Undoubtedly, pilgrims arriving in Mecca from these 
infected regions could have brought the disease with 
them. Some historians are even more specific and state 
that cholera arrived in Mecca from Singapore via Bombay 
on the ships Persia and North Wind. The commanders of 
these vessels later testified in front of the British consul 
in Jedda (Jidda) that cholera did not break out on board 
until the ships had left the port of Malacca.

Regardless of the route, the epidemic was very 
severe in Mecca, where 90,000 or so pilgrims had gath-
ered. About 30,000 reportedly died of cholera in Mecca, 
Meenha, Arafat, and later Jedda. In mid-May, the pilgrim-
age ended and thousands of Muslims left for home, via 
such ports as Suez and Alexandria. Many perished en 
route; some of those who did not, brought cholera with 
them.

Further reading: Macnamara, A History of Asiatic 
Cholera; Pollitzer, Cholera.

Memphis Yellow Fever Epidemics of 1878–79 See 
U.S. YELLOW FEVER EPIDEMICS OF 1878–79.

Metz Typhus Epidemic of 1552   See CHARLES V’S 
ARMY EPIDEMIC AT METZ.

Mexican and Central American Dysentery 
Epidemic of 1970 See GUATEMALAN DYSENTERY EPI-
DEMIC OF 1969–70.

Mexican Cholera Epidemic of 1833 Serious early 
outbreak of cholera. Cholera entered Mexico on May 24, 
1833, through the seaport of Tampico, from Cuba or New 
Orleans. It quickly spread to the upland areas of central 
Mexico, where San Luis Potosm was the first city to suffer 
from the disease. Reports from the seaport of Campeche 
on the Yucatán Peninsula indicate that a ship from Tam-
pico had spread the disease there.

The disease, caused by the bacterium Vibrio cholerae
and found in contaminated drinking water, first strikes 
people with an acute attack of diarrhea and vomiting, 

which results in extreme dehydration. In severe cases, 
death is immediate—sometimes within a matter of hours. 
At San Luis Potosí, 4,366 people died between June and 
October 1833. Death carts would make their rounds to 
pick up the human dead; after the last round, corpses 
would be dumped and left heaped on the ground to be 
tumbled into a massive burial ditch the next morning.

From San Luis Potosí, the cholera epidemic moved 
northwest to the town of Zacatecas and south to Guada-
lajara, where 3,275 people died in two months. In Mex-
ico City, with its crowded and unsanitary conditions, an 
approximate 10,322 people died from the disease.

Further reading: Cartwright, Disease and History;
Marks and Beatty, Epidemics; Mathews and Mosley, 
“Cholera.”

Mexican-Guatemalan Smallpox Epidemic of 1797
Outbreak of smallpox that began on the Atlantic coast of 
Mexico and spread throughout Mexico and Guatemala. 
Of historical note is the fact that doctors made the first 
real attempt to variolate the native population.

The epidemic is generally dated 1797 (when it reached 
its peak); yet it evidently originated about 1792–93, when 
existing smallpox outbreaks were reported in the states of 
Chiapas and Tabasco in southeastern Mexico. There were 
602 smallpox cases (105 persons died) in the coastal 
town of Campeche in 1793–94. The disease then traveled 
south into Guatemala, following trade routes, and north-
west into the interior, striking the Mexican cities of Oriz-
aba, Puebla, and Mexico City.

Mexico had no public-health agents to ordinate a relief 
program in 1797, and small towns and villages relied on 
aid from large cities during epidemics. At that time, there 
was a serious effort by the medical profession to intro-
duce variolation to all segments of society in both Mexico 
and Guatemala. It is estimated that there were between 
100,000 and 150,000 smallpox cases and between 14,000 
and 25,000 deaths during this epidemic; the majority of 
the cases were children under 18 years of age.

Variolation is an obsolete practice of transferring the 
smallpox virus from one human being to another by inocu-
lation. It was hoped that a mild smallpox case would occur 
that would then give immunity to the patient. The inoc-
ulation process was not always sterile, and frequently the 
virus infected a healthy person with a severe case of small-
pox. Although crude, variolation was somewhat successful. 
Of those patients who were inoculated, there was an esti-
mated 3.5 percent death rate, and of those not inoculated, 
an 18.5 percent death rate. The first obvious signs of small-
pox are fever and backache. A rash develops after three to 
five days and then develops into pustules that erupt. It is 
at this stage that the patient is contagious. There has never 
been a cure for smallpox, and before variolation came into 
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wide use, quarantine and isolation were the most effective 
way to stop the spread of infection.

Quarantine proved hard to enforce in Mexico and 
Guatemala because it interrupted business, and isola-
tion of patients in poor hospitals meant almost no care 
and almost certain death. The practice of hiding smallpox 
cases became widespread, and riots erupted when the 
government resorted to using military force to bring the 
sick to hospitals. People overcame the military at times to 
break into hospitals to remove patients.

Eventually, the smallpox disease traveled outward to 
more rural areas and slowed down its rate of infection. 
The epidemic ceased altogether in 1798.

Further reading: Baxby, Jenner’s Smallpox Vaccine;
Cook, “The Smallpox Epidemic of 1797 in Mexico”; 
Shurkin, The Invisible Fire.

Mexican Smallpox Epidemic of 1520–21 Perni-
cious epidemic decimating millions of Aztecs, including 
their emperor, Cuitlahuac, during the conquest of Mexico 
by Hernán Cortés. Smallpox (viruela [Spanish], hueyzanu-
atl [Aztec]) was introduced to the American mainland by 
Francisco de Baguia, a black slave to Panfilo de Narváez. 
Narváez had been dispatched to Mexico in March 1520 
by the Spanish governor of Cuba, where smallpox was 
rampant. The Narváez expedition was meant to super-
sede that of Cortés, who had left for Mexico the previous 
November. Narváez and his men arrived near the pres-
ent-day seaport of Veracruz on April 23, 1520. The small-
pox spread like fire to the Indian population. In most 
provinces, it was reported that more than half the Aztec 
population died. Many victims actually died from starva-
tion; so many had taken sick or had died that there was 
no one well enough to tend to the stricken or to pre-
pare bread for food. To quell the stench from the many 
corpses, houses were collapsed over whole families of 
dead.

The pestilence spread to the edge of Mexico’s inland 
plateau during the summer and pervaded the inland pla-
teau by September. Smallpox was introduced to Tenoch-
titlán, the Aztec capital (now Mexico City), in June 
1520, during the battle between Aztecs and Spaniards 
that followed the brutal massacre of the native popu-
lation at the great feast of Huitzilopochtili. The mas-
sacre and ensuing battle provoked by it led to a retreat 
by Cortés; the smallpox virus, possibly on the corpse of 
a Spaniard or one of Cortés’s Tlaxcalleca Indian allies, 
was left behind in Tenochtitlan. Within two weeks, a 
plague of the most virulent, infectious variety ensued, 
with a very high death rate. In August, half the city was 
dead of smallpox. By September, the disease had swept 
through Anahuac (the central plateau) as far as Chalco. 
The epidemic lasted approximately 70 days, taking Cuit-

lahuac, the new emperor who had succeeded the slain 
Montezuma and had ruled for only 14 days, along with 
much of the other effective leadership. A young, inex-
perienced nephew of Montezuma, Cuauhtémoc, became 
the new emperor. Most of the city was infected; victims 
were immobilized by pain. Corpses lay in the roads and 
were described as “sticky, compacted and hard grain.” It 
was a much weakened Tenochtitlan that Cortés returned 
to and eventually conquered during June through 
August 1521. Cortés himself is quoted as saying “a man 
could not set his foot down except on the corpse of an 
Indian.”

More than 250 years before Edward Jenner’s cowpox 
vaccination was discovered (1798), childhood expo-
sure to the virus was the sole means of protection from 
the disease. It was said that virtually every Spaniard had 
experienced smallpox as a child. The Indians had never 
before been exposed to the disease. That smallpox dev-
astated the Aztec population and helped Cortés bring 
about the destruction of the Aztec empire is clear. What 
is not certain is how many of the natives were felled by 
the disease. Some historians have claimed that half the 

Spanish conquistador Hernán Cortés (1485–1547) and his troops 
invaded and overthrew the Aztec Indian empire in Mexico (1519–
21), immensely aided by their introduction of smallpox (and other 
diseases), according to recent historical and archaeological evidence. 
Sick Europeans then could spread diseases to the American Indian 
tribes with whom they came in contact (the Indians lacked defenses 
to ward off germs). Cortés’s men and others spread smallpox to 
Hispaniola, Cuba, and Peru, where the virus decimated the Inca 
population and helped the Spaniards’ conquest.
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Mexican population, estimated then to have been about 
30 million, succumbed to the disease. Other sources have 
estimated that 2 million to 3.5 million of the Aztecs died. 
Smallpox was still present over a full year after the arrival 
in Mexico of Narváez’s infected slave. The account of Ber-
nal Díaz del Castillo, describing the scene at Tlaltilco in 
August 1521, states:

The streets, the squares, the houses . . . were covered 
with dead bodies; we could not stop without tread-
ing on them, and the stench was intolerable . . . all the 
causeways were full, from one end to the other, of men, 
women and children, so weak and sickly, squalid and 
dirty, and pestilential that it was as misery to behold 
them.

Smallpox moved along with the Spaniards to devastate 
the Mayan population farther south, the Cakchiquels in 
Yucatán, and the Incas in Peru.

Further reading: Ashburn, The Ranks of Death: A Med-
ical History of the Conquest of America; Hopkins, Princes 
and Peasants: Smallpox History.

Mexican Typhus Epidemic of 1576 First specifi-
cally recognized epidemic of typhus fever in Mexico, 
where Aztec Indians and many others fell victim to it. 
At the time, typhus was very prevalent in Spain, where it 
was known as tabardillo or tabardete or pintas; in Mexico, 
it was known by the vernacular term of hueyzanuatl or 
matlalzahuatl by the natives.

This frequently fatal disease, carried by rat fleas and 
body lice, reportedly first occurred in Mexico in 1570. It 
is believed that typhus-infected rats most likely carried 
the disease aboard Spanish ships sailing to Mexico and 
elsewhere in Latin America. There was constant ocean 
traffic and communication between Spain and the New 
World in the 16th century. Also, ships frequently made 
trips between Havana, Cuba (an important Spanish port), 
and the coast of Yucatán and part of Veracruz, Mexico. 
Typhus-carrying rats probably were transported aboard 
ships from Cuba to Mexico, where undoubtedly rat fleas 
transmitted the disease to lice-infested native peoples. 
The disease was clearly recognized by friars, who carried 
Roman Catholicism to the natives in the Mexican interior 
and central high plateaus and who recorded a fearful epi-
demic in 1576. At about the same time, Spaniards in Peru 
made note of many incidents of typhus among the natives. 
Authorities conclude that the disease was a dreadful “gift” 
from white Europeans to the Indians in the Americas. See 
also MEXICO CITY TYPHUS EPIDEMIC OF 1813.

Further reading: Ramenofsky, Vectors of Death: The 
Archaeology of European Contact; Zinsser, Rats, Lice and 
History.

Mexico City Smallpox Epidemic of 1779 Epi-
demic of smallpox (variola major) that killed an estimated 
20 percent of the population (about 18,000 people out of 
90,000).

Smallpox had been occurring periodically in South 
America since the 1500s. By the 1700s, it had become 
endemic to Mexico City and also existed within the inte-
rior, breaking out about every seven years.

The 1779 epidemic started with sporadic outbreaks 
in August of 1779 and gathered momentum each month. 
By December, there were 44,286 cases and 8,821 deaths 
reported. The hospitals were overflowing and corpses 
filled the streets. It was one of the most devastating epi-
demics to strike Mexico City, where about 80 percent of 
the people lived on the edge of destitution. The unsani-
tary conditions, the close quarters, and the lack of quar-
antine measures allowed the disease to thrive.

Smallpox is a highly infectious disease; the first obvi-
ous signs are fever and backache. After three to five days, 
a rash develops covering the human body and sometimes 
attacking the eyes (at its peak, smallpox was the leading 
cause of blindness in the world). The lesions progress to 
pustules that are infectious. The sores form crusts and fall 
off, often leaving the person scarred.

The Mexican epidemic in 1779 killed or infected so 
many people that successive epidemics were considered 
mild—the result of the adult population having already 
acquired immunity. The form of smallpox that consti-
tuted the 1779 epidemic is known as variola major, the 
deadliest strain of the disease; variola minor is a milder 
form, usually with a fatality rate of about one percent. 
(As a disease and a population exist together, a mutual 
tolerance develops, and the disease loses its sever-
ity.) Variola major was replaced by variola minor in the 
1900s.

There were very few outbreaks of smallpox reported 
in Mexico City in the 1780s. The next epidemic to strike 
the city was in 1797; it would mainly affect young peo-
ple under the age of 20. During the outbreak, physicians 
made the first real attempt at variolation (vaccinating 
with the smallpox virus) of the natives. See MEXICAN-GUA-
TEMALAN SMALLPOX EPIDEMIC OF 1797.

Further reading: Cook, “The Smallpox Epidemic of 
1797 in Mexico”; Cowley, “The Great Disease Migration”; 
Fehrenbach, Fire and Blood; Hopkins, Princes and Peas-
ants: Smallpox in History.

Mexico City Typhus Epidemic of 1813   Devastat-
ing epidemic that killed an estimated 20,385 persons. At 
the time, Mexican natives called typhus by the vernacu-
lar name of matlalzahuatl, from which they had suffered 
in epidemic form in 1576, 1736, and 1762 in rural and 
mountainous regions.
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In January 1813, epidemic typhus broke out in the 
highland town of Puebla and soon spread to Mexico City 
(80 miles northwest of Puebla). Located on the site of a 
former lake bed, Mexico City’s waterways or canals were 
used for garbage disposal; even its outer-lying lakes were 
often filled with city garbage, creating a very unhealthy 
environment. A Junta (Council) of Health was organized 
to manage the city’s defenses against the spread of the 
disease. Officials quickly ordered a quarantine of per-
sons infected with typhus, which had already struck poor 
Mexicans in low-lying areas. By mid-April 1813, typhus 
was a threat to all city inhabitants and was spreading rap-
idly. The cost of the ongoing Mexican struggle for inde-
pendence (against Spanish rule) drained funds needed to 
pay physicians and buy food for victims of the epidemic. 
By soliciting the wealthy, the junta raised 27,000 pesos to 
fight the disease, but the money ran out in a month and 
a half. Public granaries ran out of money to buy maize, 
and the city government had to rely on private charity to 
supply public food kitchens. Relief efforts had become 
minuscule by June 1813, when it was reported that 
65,512 people had contracted typhus.

A critical labor shortage occurred as Mexican workers 
fell ill, died, or fled the city. The dead were buried in the 
streets and in vacant lots, and the government was forced 
to use convicts to dig graves and to carry on sanitation 
work. Officials could do little, and the epidemic was left 
to run its course. It slowed with the coming of cooler 
weather. The final death toll reportedly amounted to one 
out of every eight citizens of Mexico City, which experi-
enced a record loss of life from an epidemic.

Further reading: Anna, The Fall of the Royal Govern-
ment of Mexico City; Marks and Beatty, Epidemics.

Middle East Black Death Epidemics   Bubonic 
plague epidemics that struck various countries of the 
Middle East during the BLACK DEATH pandemic of the 
14th century, seriously depopulating them and perma-
nently altering their economic and social structure.

The plague disease first entered the region from south-
ern Russia. Muslim leader Malik Ashraf (of the Jalayirid 
dynasty), returning to Baghdad in 1347 after an attack 
on Tabriz (which borders Azerbaijan, where plague was 
then raging), is believed to have introduced the infection. 
His troops laid siege to Shaykh Hasan Buzurg (town near 
Baghdad) but had to abort the siege, reportedly because 
of intense heat and shortage of provisions. In reality, the 
siege was lifted because plague had struck the army and 
penetrated even the city of Baghdad.

Early in the autumn of 1347, plague reached Alex-
andria in Egypt through its flourishing maritime trade 
with the Black Sea ports and Constantinople (Istanbul). 
From there, it traveled eastward to Gaza, where it caused 

a severe epidemic between April 10 and May 10, 1348. 
According to one estimate, 10,000 people died in Gaza 
during this outbreak, and the markets had to be shut 
down. The governor of Gaza himself fled and sought ref-
uge in the village of Budda’arsh. The epidemic then trav-
eled north along the Syrian coast and infected many cities 
in Syria and Palestine—Asqalan (Ascalon), Acre (Akko), 
Jerusalem, Sidon, Beirut, Damascus (July 1348), Homs 
(Hims), and Aleppo (October 1348), to name a few. Five 
hundred deaths occurred in Aleppo every day at the 
height of the epidemic.

Sometime in 1348–49, the epidemic reached Antioch, 
perhaps by sea. Its residents fled north into Anatolia (Asia 
Minor), carrying plague with them. Very few survived the 
journey. Plague simultaneously arrived in the Islamic holy 
city of Mecca, probably with Muslim pilgrims. It was said, 
however, that nonbelievers had brought this visitation 
upon the city. Thousands of people, including pilgrims 
and regular inhabitants, died. In 1349, plague attacked 
Mawsil (Mosul) and reappeared in Baghdad. To the 
south, the country of Yemen was attacked in 1351 when 
King Mujahid returned from imprisonment in Cairo. The 
infection may have derived from the Mediterranean coast 
or been newly introduced from the Far East.

From eyewitness accounts, it is clear that the epidem-
ics in Damascus and Aleppo, for instance, involved pneu-
monic plague as well. Many writers have described in 
great detail how people in the streets, their skin mottled, 
spat out blood and died soon thereafter. This is why the 
epidemic spread so rapidly. Even wild and domestic ani-
mals died by the hundreds, apparently of plague.

Medieval Muslims traditionally explained a visitation 
of the plague as the will of Allah or God; others catego-
rized it as a punishment for the moral aberrations of its 
members. Islamic religious law forbade its members from 
believing in the contagion theory and from entering or 
fleeing the epidemic area. Some writers stressed the role 
of medicine in treating plague patients while others urged 
penance, prayer, and supplication in addition to medi-
cine. In fact, in Damascus, public prayer meetings and 
rituals were held for days. Various preventive measures 
were suggested. Bloodletting was reportedly quite com-
mon; many believed it would relieve the patient. For the 
buboes (swellings of lymph glands), everything from cold 
water to surgery was advocated.

The governor of Damascus ordered the killing of all 
dogs in the city during the epidemic, perhaps because 
they were eating the abandoned human corpses piled up 
on the streets. The high cost of burial prevented many 
people from burying their dead. The governor then abol-
ished burial fees so that proper burials could take place. 
At the city’s Umayyad (Ommiad) Mosque, mass funerals 
became routine affairs. Mortality was particularly high in 
the rural areas of Palestine and Syria; many farm work-
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ers died during the sowing season, and others fled to the 
cities. At harvest time, few were left to gather the crops. 
There was no formal legislation controlling the exodus of 
people from villages to the cities, even though peasants 
were expected to return to their land within three years. 
With the migration or death of most inhabitants, entire 
rural areas became ghostlike.

Cities suffered too—economically and because of high 
mortality. During a severe epidemic, many fled the cities, 
abandoning homes and businesses to burglars and petty 
criminals. Tax evasion was rampant in this chaos.

The precise demographic impact of the plague pan-
demic on the countries of the Middle East is almost 
impossible to ascertain. In Damascus, at its peak in Sep-
tember–October 1348, the epidemic claimed more than a 
thousand human lives every day. Overall mortality in the 

city was estimated between 25 percent and nearly 38 per-
cent. Syria lost about a third of its population (400,000 
deaths) in this epidemic, which subsided after March 
1349.

Further reading: Dols, The Black Death in the Middle 
East; Twigg, The Black Death: A Biological Reappraisal.

Middle East Hepatitis Epidemics of World War II
Outbreaks of infectious hepatitis among the Allied troops 
fighting in the Middle East theater from 1940 to 1943.

Hepatitis had been steadily spreading among the Brit-
ish troops in Palestine since the latter half of 1940 and 
was beginning to acquire a reputation as a fast-moving, 
sometimes fatal, disease. It intensified into a major epi-
demic during the fall of 1942, shortly before the Allies’ 

Originating somewhere in southern Russia or central Asia, bubonic plague (the Black Death) apparently moved with troops first into Tabriz 
(Iran) and then Baghdad (Iraq) in 1347. It spread throughout the Middle East, carried aboard ships to Alexandria, Syrian, and Palestinian 
ports. Soon plague had reached interior cities such as Aleppo and Damascus, where the epidemic peaked in October 1348.

Middle East Hepatitis Epidemics of World War II    263



1-million-strong Middle East army advanced to El Alam-
ein, Egypt. When the epidemic struck in September 1942, 
the British Eighth Army occupied the western desert up 
to El Alamein, the Ninth Army was stationed in Lebanon 
and Syria, and there were Allied bases in Cyprus, Malta, 
Palestine, Egypt, Sudan, Aden, and Ethiopia. Following 
the front line, the epidemic spread rapidly throughout the 
Middle East Command, even to besieged Malta, but the 
incidence varied from place to place and group to group. 
It was highest where the conditions were extremely filthy, 
such as among the fly-ridden, half-buried corpses of the 
German or Italian enemy.

The front line of the Eighth Army was one of the 
worst affected. In fact, the epidemic began there in Sep-
tember 1942 within the New Zealand division stationed 
in the southern area near the El Alamein line. The out-
break, which was concentrated in a five-square-mile area, 
peaked in October and affected 14 percent of the mem-
bers of this division. Early in October, hepatitis broke 
out among the Australian division in the north, which 
was separated from the New Zealand unit by the British 
division. This outbreak subsided by the end of October. 
Troops in the British division were affected later in the 
campaign, the epidemic peaking there in December. The 
outbreaks faded in the region by March 1943.

Overall, it is estimated that many regiments lost 8 
percent or 9 percent of their members and up to one-
third of their officers to hepatitis. More than a half-mil-
lion man-days were lost because of the disease in the 
entire British Command. Generally, British troops were 
more likely to be attacked than troops from other coun-
tries, and British officers four times as likely to contract 
it than the men under their command. In December 
1942, the reported incidence per 1,000 was 8.2 overall, 
9.83 in Egypt (including the Eighth Army based there), 
15 in the Eighth Army as a whole, and 9.86 in the Ninth 
Army. Highest attack rates were in the 21- to 25-year-old 
category. Despite their relatively small strength, American 
troops in the Middle East (including Egypt) reported an 
annual hospital admission rate of 16.7 per 1,000 during 
the period June–December 1942. Meanwhile, morbidity 
among the civilian populations in Egypt, Syria, or Leba-
non did not increase proportionally.

The Middle East forces of the Allies were again 
invaded by hepatitis late in 1943. The resulting epidemic, 
which spread concurrently with a similar epidemic in 
Italy, was widespread but did not have the same impact as 
the epidemic of 1942 since the Allied Command was not 
militarily active.

Hepatitis, along with malaria, was one of the major 
causes of morbidity in the Middle East theater during 
World War II. Studies conducted during the war by the 
medical authorities in the military have greatly contrib-

uted to our understanding of the disease and how it is 
transmitted.

Further reading: Cope, ed., History of the Second 
World War: Medicine and Pathology; Hoff, ed., Preventive 
Medicine in World War II.

Milan Plague of 1629–31 See ITALIAN PLAGUES OF

1629–31.

Mongallan Meningitis Epidemics of 1918–24 and 
1926–31 Serious outbreaks of cerebrospinal meningitis 
(CSM) that killed about eight out of 10 victims stricken 
in Mongalla, a province in southern Sudan. At first, the 
epidemics were peculiarly confined to the central region 
of Mongolla, an area previously free from CSM, which is 
characterized by inflammation of the membranes of the 
spinal cord and brain. Symptoms of CSM include fever, 
dizziness, delirium, rash, numbness, headache, and stiff 
neck.

In early 1918, the disease erupted in central Mongalla, 
to which apparently it was carried by Ugandan natives 
from the south. (Some Ugandan porters who served in 
German East Africa during World War I had contracted 
the infection and introduced it to their people in 1916.) 
CSM spread from one Mongallan community to another 
in the central region before moving northward, causing 
high mortality over six years.

A less damaging CSM epidemic hit Mongalla’s central 
region in 1926. Improved medical services enabled the 
number of deaths from CSM to be counted: 335 in 1928, 
446 in 1929, and 356 from January through March 1930; 
only six victims perished from it in the remaining months 
of the year. Once again, the disease traveled a northward 
route of contagion after leaving central Mongalla.

Dr. Alexander Cruickshank, a member of the Sudan 
Medical Services, recognized that the epidemics in Mon-
galla were partly the result of poor housing conditions. 
He claimed that the Azande native people, who lived in 
the western area, had escaped the airborne, bacterial dis-
ease because they were nutritionally healthier and lived 
in less crowded housing than the Dinka and Nuer natives 
in the central area.

The Dinka and Nuer tribes, affected by a famine in 
1927, had occupied the black cotton plains of Mongalla’s 
cattle country, which was badly infested with mosquitoes 
and fleas and, during the hot dry season, was whipped 
continually by gusty winds that raised a fine gritty dust. 
To protect themselves from the insects, cold, and wind, 
the natives crowded into their poorly ventilated dwell-
ings and covered themselves with ash, a deterrent against 
insect bites. Evidently, droplets and discharges through 
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coughs and sneezes of infected persons were mainly 
responsible for spreading the meningococcal bacteria.

Although modern chemotherapy and available anti-
biotics have helped to improve the treatment of CSM, 
this epidemic disease remains one of the most danger-
ous in Africa and one that is still puzzling to medical 
authorities.

Further reading: Burnet and White, Natural History 
of Infectious Disease; Hartwig and Patterson, Cerebro-
spinal Meningitis in West Africa and Sudan in the Twenti-
eth Century.

Montreal Smallpox Epidemic of 1885 Catastrophic 
outbreak of smallpox (variola) that killed 3,164 persons, 
mainly French Canadians. Children under 10 years old 
comprised 2,717 of the fatalities.

From 1872 to 1880, there had been a total of 4,910 
human deaths from smallpox in the Quebec city of Mon-
treal, whose mostly French Canadian population had 
violently opposed vaccination at the time. Fostered by a 
prominent Montreal physician, opposition to inocula-
tion rested on the possibility of serious ulcerations as a 
result, possibly because of a syphilitic origin for the dis-
ease. In late February and early March 1885, the hospital 
Hôtel Dieu reported the first smallpox cases and fatalities 
of the impending epidemic in Montreal, whose unpro-
tected populace was soon being threatened by the disease. 
Twenty-two persons died from smallpox in Montreal in 
June; by the time the epidemic peaked in August, there 
were 1,243 deaths reported. Yet opposition to vaccination 
continued, culminating in a major riot in the streets on 
September 28, 1885, at the end of a week when 226 out 
of 245 smallpox fatalities had been among French Cana-
dians. On that day, a mob of antivaccinationists wrecked 
the east end of the medical health officer’s department and 
threatened to burn down the mayor’s house and those of 
others supporting vaccination. Military intervention was 
needed to quell the riots.

The seriousness of the Montreal epidemic caused U.S. 
officials to refuse the entry of unvaccinated emigrants 
from Canada into the country. When several smallpox 
cases occurred in Toronto, Ontario’s authorities imposed 
even stricter measures to prevent the disease from enter-
ing the province; they feared that smallpox-contaminated 
goods produced or manufactured in Montreal (where 
families of many factory workers were particularly hard 
hit by the disease) could easily enter Ontario by railway 
freight. Therefore goods entering the province were care-
fully inspected, and those suspected of contamination 
were fumigated. Also, public-health officials in Montreal 
arranged with some 80 merchants who shipped goods 
to Ontario to have their workers’ homes inspected, vac-

cinations administered, and smallpox patients isolated. 
All passengers on railways traveling west from Montreal 
were ordered checked for evidence of vaccination; if not 
vaccinated, they were arrested and pulled off the trains to 
Ontario.

This last serious smallpox epidemic in Montreal 
ended in late 1885. From then on, vaccination in Quebec 
was carried out without opposition, and the province has 
since remained more free from smallpox than any other 
in Canada.

Further reading: Heagerty, Four Centuries of Medi-
cal History in Canada; Roland, ed., Health, Disease and 
Medicine.

Moroccan Meningitis Epidemics of 1967–70   Two 
serious outbreaks of cerebrospinal meningitis (CSM), 
killing a total of at least 1,230 persons of an estimated 
10,000 infected. Previously, between 1930 and 1965, this 
country in northwestern Africa had reported only about 
4,170 CSM infections. During those earlier years, the dis-
ease had occurred sporadically, with as few as seven cases 
in 1933 and as many as 489 in 1961; there is no available 
data concerning CSM in 1966.

It is not known why CSM, an acute bacterial inflam-
mation of the meninges (membranes) surrounding the 
brain and spinal cord, suddenly broke out in epidemic 
proportions in Morocco in the winter of 1967 (although 
CSM began escalating that year in many West African 
countries south of the Sahara Desert). Caused by specific 
bacteria closely related to the infectious agent of gonor-
rhea, CSM was confined to the more populated Moroccan 
cities of Casablanca, Marrakesh, and Rabat, the capital. 
These urban centers, where the majority of the country’s 
population lived in overcrowded and unsanitary condi-
tions, were well suited for transmission of the pathogen 
by aerial droplets during the cold, dry weather; asymp-
tomatic carriers played a major role in the spread of the 
infection. Sulfonamide therapy, as well as diagnostic 
and therapeutic measures, kept the number of fatalities 
to about 950 before the epidemic ended in the spring of 
1968. Unofficially, more than 7,000 people had contracted 
CSM.

The following winter, a second CSM epidemic erupted 
in the dirty slums of Morocco’s main cities and continued 
into the spring of 1969. About 10 percent of the 2,821 
reported cases were fatal. In 1971, the incidence of CSM 
in Morocco declined to 475 cases. See also NIGERIAN MEN-
INGITIS EPIDEMICS OF 1949 AND 1950.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Hartwig and Patterson, 
Cerebrospinal Meningitis in West Africa and Sudan in the 
Twentieth Century.
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Moroccan Plague of 1911 Outbreak of mainly 
bubonic plague striking the historic Doukkala district and 
adjacent areas in French Morocco, claiming the lives of 
8,000 to 10,000 persons. For nearly a century, this infec-
tious, bacterial disease had been absent in Morocco, but 
it unexpectedly reappeared in 1909–10 in the Casablanca 
area, where the outbreak was minor, with a total of 25 
cases observed in military stations there (see PLAGUE PAN-
DEMIC, THIRD).

The 1911 epidemic was most likely of maritime ori-
gin: Commensal black rats initially became plague-
infected in the Atlantic ports of Casablanca (Morocco’s 
largest city) and Rabat (the capital) and then spread the 
disease inland. Between May and June and again in Octo-
ber 1911, plague raged in Doukkala and adjacent hin-
terlands. The black rat carried the infection, and when 
it died, its diseased fleas sought another host, which 
frequently became a human being, particularly in areas 
where people lived close to rat populations. With the bite 
of an infective flea, persons contracted plague. Human-
flea infestations, prevalent in North Africa, had long been 
a parasitic annoyance in many Moroccan houses, and the 
human flea as well as the body louse were implicated in 
the transmission of plague to humans. Although most 
of the plague cases in 1911 were bubonic (the glandu-
lar type), there were numerous pneumonic cases (the 
lung type), contracted directly from the highly infectious 
bubonic victims. Among the Moroccan Muslims infected, 
the fatality rate averaged 70 percent in the epidemic areas, 
whereas among the stricken Europeans, the fatality rate 
was less severe, averaging 50 percent.

After 1911, plague was endemic in some Moroccan 
regions; outbreaks of varying intensity occurred from 
1912 to 1919 in the interior, spreading also to Casablanca 
and Rabat.

Further reading: Hirst, The Conquest of Plague; Pol-
litzer, Plague.

Moroccan Relapsing Fever Epidemic of 1945–46
Serious epidemic of relapsing fever (a systemic spiro-
chetal disease) that killed at least 2,000 persons of the 
43,900 cases reported. Other parts of North Africa were 
struck, too (see ALGERIAN RELAPSING FEVER EPIDEMIC OF

1943–46).
The disease entered Morocco (divided then into 

French and Spanish protectorates) at the city of Oujda, 
near the Algerian border, in January 1945. There was 
overcrowding, poverty, and much vermin infestation in 
Oujda, whose 20,000 inhabitants were also feeling the 
ravages of World War II. Thus, the disease, spread by 
human head and body lice (as well as rodents’ ticks), 
became epidemic, thriving in the filth and poverty (as 
does typhus, which had infected Morocco since 1942 

and would kill thousands of Moroccans by the end of 
1946).

In 1945, Morocco’s population was weak and suscep-
tible to disease because of poor nutrition and successive 
years of mediocre harvests. Thus relapsing fever rapidly 
spread southward and westward from Oujda and reached 
the more populous, interior cities of Fez (Fès), Mar-
rakesh (Marrakech), and Meknès and the large coastal 
city of Casablanca (about 500,000 people) by the fall of 
1945. The disease also was entrenched in the coastal city 
of Rabat (north of Casablanca), headquarters of the sultan 
and the French. Thousands of people suffered from recur-
ring bouts of high fever lasting two to nine days.

In the ancient rival cities of Fez and Marrakesh, 
relapsing fever was particularly severe in January 1946, 
when the colder climate and lower temperatures (about 
50°F in winter) forced people to wear heavier clothing 
that became lice-infested. The mortality rate in both these 
cities was the highest, at 10 percent; other urban areas, 
which were hard hit by the disease epidemic, recorded 
fatality rates ranging from 2 to 10 percent. About 435 
Europeans in Morocco contracted relapsing fever; this 
was a minuscule percentage of the approximately 325,000 
Europeans (predominantly French) living mainly in 
coastal Moroccan cities. Among Morocco’s population 
of Berbers, Arabs, and Jews, the disease infected 43,465 
(most likely more, but records are scarce). Antibiotic 
medical treatment and isolation of patients and disin-
festation measures helped prevent the infiltration of the 
disease into populated rural communities, and systematic 
use of DDT powder also proved effective in suppressing 
its spread. The epidemic died out by August 1946.

Further reading: Shattuck, Diseases of the Tropics; Sim-
mons et al., Global Epidemiology.

Moroccan Typhus Epidemic of 1942–45   Severe 
epidemic of louse-borne typhus fever during World War 
II, killing a reported 8,040 persons out of some 40,200 
infected. Other North African countries, such as Alge-
ria, Tunisia, and Egypt, fought typhus outbreaks at the 
same time (see ALGERIAN TYPHUS EPIDEMIC OF 1942–44). 
Morocco had also suffered from epidemic louse-borne 
typhus fever in 1927–28 and 1937–39.

From January to October 1942, the Morrocan urban 
centers of Casablanca, Fez (Fès), Marrakesh, Meknès, 
and Rabat (the capital)—whose populations totaled 
about 1,182,000 of Morocco’s estimated 8,616,000 people 
(mainly rural)—began enduring epidemic typhus, which 
is carried by human body lice and thrives in crowded, 
dirty conditions. (The body louse becomes infected by 
feeding on a typhus patient’s blood and excretes rickett-
siae in its feces, which infect a human being through a 
bite or wound.) In Marrakesh, where temperatures in the 
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winter can drop below 50°F, people frequently leave their 
clothes on for long periods, seldom wash, and live in 
overcrowded and unsanitary housing; this only prolongs 
the survival of the rickettsiae of the dried louse feces, 
which may remain infectious for many months. Moroc-
cans in areas not as cold as Marrakesh tend to live the 
same way—and specifically so during wartime, notably 
World War II, when there was a lack of soap, clothing, 
and insecticides, as well as the presence of drought and 
social stress.

Moroccan authorities in 1943 instituted typhus con-
trol measures that included the enforced isolation of 
cases and contacts, the determination of infected individ-
uals and contaminated dwellings, and the immunization 
of urban populations. Consequently, typhus infections 
dropped from about 25,000 in 1942 to 4,000 in 1943 to 
3,000 in 1944, but they unexpectedly rose to about 8,200 
in 1945, when another louse-borne disease, relapsing 
fever, broke out simultaneously in numerous districts. 
During the typhus epidemic, the fatality rate among 
Morocco’s Muslim population (the country’s largest ethnic 
group) was 10 percent to 20 percent; the death rate was 
about the same for the Jewish population (about 203,000 
people). Among the approximately 325,000 Europeans 
in Morocco, the fatality rate averaged from 20 percent to 
30 percent in various regions. The subsequent, system-
atic use of DDT powders helped reduce typhus cases to 
126 in 1947, the smallest annual number ever recorded 
in Morocco.

Further reading: Cloudsley-Thompson, Insects and 
History; Spink, Infectious Diseases.

Moscow Influenza Epidemic of 1995–97 Short 
but intense epidemic that originated in the Far East and 
spread through more than 20 regions of Russia, affecting 
population centers such as Moscow hardest of all.

More than 1 million people, including 500,000 in 
Moscow alone, were taken ill by influenza as it spread 
across Russia and the Ukraine late in 1995. The symp-
toms of this severe type of flu included very high temper-
atures in infected persons, and pneumonia was a typical 
intervening complication.

At the beginning of the epidemic, Russian health offi-
cials at the Research Institute for Viral Preparations in 
Moscow were uncertain whether to classify the virus as 
a unique strain of influenza. But identification tests sug-
gested that it might be. The Centers for Disease Control 
(CDC) in Atlanta sent flu surveillance kits to Moscow 
and the Ukraine, where health officials said that the influ-
enza strain attacking populations did not match up with 
any of the three strains known to be circulating in Asia 
and the Americas at the time. The three common strains 
(A-type viruses) were the bases for the flu vaccination 
given in the United States and other countries, so Mos-
cow health officials were uncertain whether immuniza-
tion with it would be effective against this strain.

In 1996, about 40 percent of Muscovites had been 
hit by the virus. The epidemic reached its peak in Janu-
ary 1997, disabling a large part of the working popula-
tion and claiming the lives of at least 15 victims. Health 
officials believed that the spread of the flu was facilitated 
by the population’s supposed lax attitude toward preven-
tative measures, despite the fact that Russia is reputed to 
have superlative vaccinations which cause no side effects. 
Part of the problem may not have been an unwilling-
ness to prevent infection but the high costs of preventa-
tive medicines and vaccinations. At the time, a common 
over-the-counter preparation cost more than what the 
average worker earned in a day. And the flu vaccination 
itself, even with its doubtful effectiveness, cost more 
than two-thirds of the monthly wage of the more than 
40 million Russian people living below the poverty line. 
Low worker-productivity levels caused by absenteeism 
of influenza-infected people further weakened the local 
economy and strained Muscovites’ financial resources.

The epidemic continued its steady march across the 
Russian countryside. In certain regions, it reached a rate 
of infection two times above the epidemic threshold. In 
Volgograd, for instance, there were seven deaths due to 
influenza and the number of new cases reached more 
than 18,000 in certain peak weeks in 1996–97.

Further reading: Garrett; “Flu Bug Striking Hard in 
Russia”; “151,000 Flu Patients in Moscow, No Epidemic 
Peak Reached Yet,” Itar-Tass; “Russia Influenza Fatalities 
Rise over 15,” Itar-Tass.
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Naples Syphilis Epidemic of 1494–95 See FRENCH

ARMY SYPHILIS EPIDEMIC OF 1494–95.

Naples Typhus Epidemic of 1528 See FRENCH ARMY

TYPHUS EPIDEMIC OF 1528.

Naples Typhus Epidemic of 1943–44   Serious out-
break of louse-borne typhus fever (classical or epidemic 
typhus) that killed 199 civilians out of 1,423 who were 
infected from December 1943 through February 1944, 
during World War II.

The rickettsial infection, transmitted mainly by body 
lice, was carried by Italian troops returning to Naples 
from fighting in North Africa and Sicily in mid-1943. 
By the time the Allies were liberating and occupying the 
city (October 1943), epidemic typhus was spreading seri-
ously among Tunisian and Yugoslavian captives in Italian-
operated prison camps, where the disease thrived under 
dirty, crowded conditions and developed into epidemic 
proportions.

Not directly transmitted from person to person and 
not conveyed by the bite of a louse, epidemic typhus 
spreads by the contaminative method. Infection arises 
from crushed lice or their rickettsiae-infected feces being 
rubbed into a wound or superficial skin abrasion of a per-
son. Clothing, bedding, or dust containing dry, infected 

lice feces can remain infectious for many months. The 
symptoms, appearing generally after an incubation period 
of one to two weeks, include high fever, headache, numb-
ness, vomiting, and blood in the stool and urine; even-
tually red spots (resembling flea bites) break out on a 
patient’s skin, and there may be delirium.

In early December 1943, typhus fever spread from the 
prison camps to the civilian population in Naples, where 
men, women, and children of all ages were infected in 
this badly overcrowded and heavily bombed city. The 
morbidity (incidence of disease) and mortality (loss of 
life) in the prison camps are not clearly known. How-
ever, in Naples’s civilian female population, there were a 
reported 718 infections and 105 fatalities; morbidity was 
highest among women aged 12 to 20 (166 cases with 10 
deaths). Among women aged 39 to 47, infections num-
bered 116, with 28 deaths. There were 705 cases with 94 
deaths among Naples’s civilian males; the highest inci-
dence of infection (221 cases) occurred in males aged 
12 to 20. Men between 39 and 47 years old suffered the 
highest mortality rate (29 died of 59 cases). Children 
under age three had the lowest mortality (one death of 38 
reported cases).

After mid-December 1943, the Allies took preven-
tive measures against the disease—mainly dusting with 
the insecticide powder DDT to destroy lice. The typhus 
epidemic peaked in January 1944 and ended at the end 
of the next month; overall mortality was about 14 per-

N



cent. DDT powder was dusted on more than 3,260,000 
persons in Naples between December 15, 1943, and May 
31, 1944—the first time in history that a typhus epidemic 
had been arrested by direct action.

Further reading: Horsfall and Rivers, eds., Viral and 
Rickettsial Infections of Man; McGrew, Encyclopedia of 
Medical History.

Napoleon’s Army Epidemics in the Near East   
Devastating and repeated outbreaks of bubonic plague 
that beset Napoleon Bonaparte’s forces in Egypt and 
Syria between 1798 and 1801. Endemic to the Near East, 
plague infected Napoleon’s Turkish opponents and killed 
some of the British troops who were also trying to oust 
him from the area. The French, however, suffered the 
most; by the time they completely left Egypt in 1801, 
their number had been cut in half by disease and losses in 
combat.

After his spectacular conquests in Italy, Napoleon 
wanted to seize control of Egypt and the Levant (the 

eastern Mediterranean) and eventually push the British 
out of India. Within weeks of landing in Egypt in early 
July 1798, Napoleon had defeated the Mamelukes (who 
administered Egypt under the Ottoman Empire) and 
had begun to institute French rule in the country. Suc-
cess was quickly followed by defeat, however: The British 
destroyed the French fleet at the mouth of the Nile River 
and set up a highly effective blockade. Now short on sup-
plies and reinforcements, the French land forces were also 
contending with continual revolts among the Egyptians 
and with bubonic plague.

The epidemic, which broke out in full force in Decem-
ber, was comparatively mild at Damietta, but the French 
units at the coastal towns of Alexandria, Rosetta, and 
Aboukir (Abukir) were severely afflicted. At Alexandria, 
the epidemic began slowly, but at its height in January 
1799, about 17 men died each day.

To deal with the outbreak, Napoleon—who never fell 
ill himself from the plague—tried a number of measures. 
He would not allow the term bubonic plague to be used 
because he was convinced that the fear it generated made 

The historical painting Napoleon Visiting the Plague-Stricken in Jaffa by Antoine Jean Gros (1771–1835). Bubonic plague decimated 
Napoleon’s troops at Jaffa, Syria, in 1799. (Burstein Collection/CORBIS)
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people more susceptible to the disease; the contagion was 
simply called a fever with buboes. Personal hygiene and 
laundering of clothes were strictly observed. Doctors and 
orderlies were required to attend the sick on penalty of 
being shot; buboes that did not open by themselves were 
lanced because Napoleon believed that lancing lowered 
the death rate.

To forestall a Turkish attack on his weakened forces in 
Egypt, Napoleon decided to invade Syria, but the plague 
was rampant there. After their easy conquest of the port 
city of Jaffa in March 1799, dozens of the French soon 
fell victim to the disease. Hoping to maintain his army’s 
morale, Napoleon visited the plague-stricken at the hos-
pital, and even cared for them and moved the corpse of 
one victim.

If Napoleon could not escape the plague in Syria, 
neither could he turn his military luck around. Expect-
ing that the coastal city of Acre would be as easy a tar-
get as Jaffa, he found instead that the city’s defenses had 
been strengthened by the British. When repeated French 
assaults on the fortress were repulsed, Napoleon tried 
to use the plague to disguise his failures. In letters to 
Paris, he claimed that fear of catching the infection, 
which he said was killing more than 60 people a day in 
Acre, kept him outside the city walls. The truth is that 
while plague was raging among the Turkish defenders 
of Acre, it was also attacking the French. When Turk-
ish reinforcements arrived, the French had to retreat to 
Jaffa, many of the sick being sent on quarantine ships to 
Damietta.

Back at Jaffa, plague was still taking the lives of French 
soldiers in the garrison or at the hospital; 50 patients 
remained when Napoleon was ready to return to Egypt. 
Unwilling to take them along or to leave them to be killed 
by the Turks, Napoleon ordered his doctors to give them 
fatal doses of opium. Since several men were known to 
have vomited up the opium and recovered, it seems likely 
that sublethal doses were actually administered.

On his return to Egypt, Napoleon learned that Rus-
sia and the Ottoman Empire had declared war on 
France and that Russia had invaded Italy. Although he 
sailed home to deal with the latest crisis, the French 
army stayed on in Egypt for two years longer, enduring 
repeated attacks not only by the British and the Turks 
but also by plague. The disease occasionally struck the 
British—whose fleet at Aboukir, for example, lost 13 or 
14 men to plague in 1801—but it continued to hit the 
French harder. The French commander at Cairo decided 
to surrender in 1801 when he realized that his soldiers 
(30 or 40 of whom were dying of plague each day) 
could hold out no longer. When the British defeated 
the French garrisons at Aboukir and Alexandria that 
same year, Napoleon’s Near Eastern campaign drew to a 
close.

Further reading: Herold, Bonaparte in Egypt; Marks 
and Beatty, Epidemics; Savant, Napoleon in His Time;
Wright, Napoleon and Europe.

Napoleon’s Army Epidemics in Russia Serious 
attacks of typhus, dysentery, and other diseases that killed 
untold thousands of soldiers in Napoleon’s Grand Army 
during 1812 and early 1813. Along with fierce battles, 
starvation, and extreme winter cold, these diseases helped 
render French emperor Napoleon’s attempted invasion of 
Russia a dismal failure. Of more than a half-million sol-
diers who began the campaign, only about 30,000 sur-
vived. Wandering homeward, often alone or in small 
groups, they carried typhus with them and touched off 
local outbreaks in Prussia and Germany.

Napoleon’s invasion of Russia was the most ambitious 
attempt in his decade-long struggle to control Europe. In 
late 1811 and early 1812 in Germany, he assembled his 
Grand Army, a total of nearly 600,000 soldiers from all 
parts of his empire. The large and multilingual group 
was beset by supply shortages and poor discipline from 
the start; it also suffered from disease, mostly dysentery 
and diarrhea. On the army’s march through Prussia and 
Poland, about 60,000 soldiers died or became seriously 
ill—well before they engaged a single Russian opponent 
in battle.

The campaign began in earnest in late June, when 
the Grand Army crossed the Niemen River and easily 
captured Lithuania. The Russians chose not to fight but 
to keep moving, thereby forcing Napoleon’s troops to 
advance. On their way the Russians devastated the coun-
tryside, leaving no crops or supplies for their pursuers. 
The progress of the French was slow. Baggage trains could 
not keep up; stragglers continually fell behind; more and 
more soldiers became ill, especially with typhus, which 
began to appear during the summer. The Grand Army left 
behind hundreds of the sick in overcrowded, makeshift 
hospitals along their route, but there were few doctors 
and almost no medicine to help them.

Although typhus outbreaks and combat had cost the 
Russians dearly, Napoleon’s army was in worse condition. 
When the soldiers arrived in Moscow in mid-September 
1812, they found that their opponents had already fled 
and had taken most of the civilians and the food with 
them. A day or two later, some of the remaining Russians 
set fire to the city, burning two-thirds of it. Realizing 
that in the ruined city he could not get enough food and 
clothing to keep his soldiers through the winter, Napo-
leon left Moscow in mid-October.

The horrors of the Grand Army’s retreat are known 
through memoirs written by several French officers. 
They were among the very few lucky ones. Losses on the 
journey out of Moscow were astoundingly high because 
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of cold, famine, and fatigue. Horses died by the hun-
dreds, injured from traveling on ice and snow or starv-
ing from lack of grain. The fewer horses the army had, 
the fewer provisions it could carry; yet food was to be 
found scarcely anywhere. Harassed by pursuing Russians 
and Cossacks, the Grand Army was forced to return on 
the same route it had taken into Moscow rather than on 
another one where supplies might have been greater. The 
soldiers subsisted mainly on horsemeat and melted snow, 
sometimes with a bit of flour or honey. With their boots 
worn through from marching and their uniforms in tat-
ters from combat, many of them simply froze to death 
when they collapsed from hunger and fatigue. It is no 
wonder that disease was a constant companion.

Many of the hospitals the French had set up en route 
to Moscow were now filthy and overcrowded; dead bod-
ies lay strewn in corridors. Yet these ill-provisioned build-
ings were forced to accept soldiers who had fallen ill on 
the retreat. Typhus and other infectious diseases spread 
rapidly through the hospitals, overwhelming any efforts 
to control them. The Grand Army moved on, leaving the 
sick behind again, either to die or to be taken prisoner by 
the Russians.

As extreme privation forced each soldier to think only 
of himself, the army’s ranks became more and more dis-
organized. Many soldiers left the line of march to pillage 
the countryside on their own; others got lost in the blind-
ing snow or were abandoned by their comrades when 
they became ill. Napoleon decided in early December 
to return at once to Paris, but the remnants of his army 
still staggered behind. Traveling westward through Prus-
sia and Germany, they—and the Russians who followed 
them—spread typhus as they went. Many of these local 
outbreaks continued into 1813; Napoleon’s invasion of 
Germany later that year and his subsequent battles with 
Russia, Austria, and Prussia helped reignite typhus out-
breaks in central Europe.

Further reading: Fezensac, The Russian Campaign, 
1812; Nicolson, Napoleon 1812; Prinzing, Epidemics 
Resulting from Wars; Wright, Napoleon and Europe.

Netherlands “Legionnaires’ Disease” Epidemic
Severe outbreak of “Legionnaires’ disease” striking several 
hundred people visiting the Westfriese Flora show (the 
world’s largest indoor flower-bulb show) in the Nether-
lands during February 19–28, 1999.

Since the PHILADELPHIA “LEGIONNAIRES’ DISEASE” EPI-
DEMIC in 1976, several smaller outbreaks have been 
reported worldwide from the United States to Australia. 
However, most cases of Legionnaire’s disease (LD) are not 
detected, creating the perception that it is a rare disease. 
Actually, it is far more widespread than generally believed. 
The causative bacterial agent, Legionella pneumophila, 

occurs naturally in soil and in freshwater locations such 
as rivers and lakes and can survive standard water-treat-
ment procedures. It favors warm, moist conditions and 
thrives in plumbing fixtures, especially hot water sys-
tems. Eventually, cooling towers and other systems may 
also be contaminated. Infection is airborne, through tiny 
water droplets. By some accounts, one of every six people 
struck by the disease dies from it, usually from complica-
tions of pneumonia.

This particular outbreak in the Netherlands was later 
traced to a whirlpool spa displayed at a trade exhibi-
tion adjoining the flower show in Bovenkarspel, north 
of Amsterdam. Considered the largest outbreak of the 
disease ever, it infected hundreds of people during late 
February and March 1999. The first hospitalized patient 
was reported on March 7, 1999. The Dutch government 
issued a public alert on March 13 and established hot-
lines so that anxious citizens could call in for informa-
tion. This led to a surge in the number of cases being 
reported; by March 17, there were 79 confirmed cases 
(including seven deaths) and 113 probable cases (five 
deaths). All persons were advised to refrain from using 
hot tubs or whirlpool baths unless they had been thor-
oughly cleaned. The government announced that it 
would conduct more stringent inspections of all public 
venues. The Dutch environment minister proposed stiffer 
laws on drinking water systems. The local Westfriese 
Gasthuis hospital, which usually treats one or two cases 
of LD annually, was inundated with 26 cases, including 
six critically ill patients. Unable to cope with the crisis, 
it had to ask for assistance from other hospitals. The out-
break affected people of all ages and otherwise healthy 
people. By late June, 242 cases and 28 deaths had been 
reported.

Today 40 different strains of Legionella have been 
identified. It is also considered a major cause of sporadic 
community-acquired pneumonia. The initial symptoms 
of LD—weakness, headache, aching muscles—usually 
begin a week after infection. Diarrhea, sore throat, and 
dry cough follow. A few days later, fever, chills, drowsi-
ness, and breathing problems manifest themselves. Some 
patients may become delirious. Unless treated with high 
doses of antibiotics, the pneumonia intensifies and the 
patient could choke on the fluid filling the lungs. A defini-
tive diagnosis of LD can only be made through laboratory 
tests.

On July 4, 2000, the Dutch parliament enacted laws 
to help reduce the risk of Legionella in public venues. The 
laws specified temperatures for hot and cold water and 
ordered the removal of “dead legs” (parts of the plumbing 
system that remain unused for long periods). Staff at all 
public facilities were asked to check the growth of bacte-
ria and log all the checks carried out. Regular inspections 
were conducted by the government after October 1, 2000.
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Further reading: DeSalle, Epidemic! The World of Infec-
tious Disease; World Health Organization, annual reports 
on the Internet.

New England Diphtheria and Scarlet Fever 
Epidemics of 1735–40 Severe outbreaks of “throat 
distemper” (later identified as either diphtheria or scarlet 
fever) in various parts of New England, when a “disease 
corridor” ran through the entire area.

In May 1735, the first cases of “throat distemper,” 
which was actually diphtheria, occurred in the town of 
Kingston, New Hampshire, where a recorded 26 children 
died from the disease in the month of August alone. The 
epidemic moved northeastward, affecting many small 
towns in New Hampshire and Maine. From July 1735 
to July 1736, the death records of 15 New Hampshire 
towns show that 954 persons perished from the disease, 
and most of the victims were children. The epidemic also 
moved south to Haverhill, Massachusetts, in November 
1735; records indicate that 116 people in Haverhill died 
of “throat distemper” in 1736, and 130 perished the fol-
lowing year (of all these fatalities, 98 were children and 
young people under 20 years old). Bostonians to the 
south feared that the deadly disease would soon strike 
their city; the first case of “throat distemper,” which was 
actually scarlet fever, was reported on August 20, 1736. 
While human deaths had occurred almost immediately 
after the outbreak of “throat distemper” in the New 
Hampshire towns, Boston experienced a considerable 
time lag between the first case of the disease and the first 
fatalities, which occurred in October 1736.

The so-called throat distemper epidemic in New Eng-
land was said to have peaked in March 1736. Fatalities 
in Boston were comparatively low during the epidemic, 
which killed 114 city residents of the more than 4,000 
who reportedly contracted the disease (scarlet fever). 
Boston’s surrounding towns were hit much harder, with 
about one in three to six cases proving fatal at the time. 
Newport, Rhode Island, also reported that about one per-
son out of 50 died from “throat distemper.” Evidently 
scarlet fever affected Boston and Newport much less than 
diphtheria affected the smaller towns.

Connecticut also suffered from attacks of diphtheria 
between 1735 and 1740, but its mortality rate from the 
disease was not nearly as high as that of the northeastern 
New England regions. Two possible explanations have 
been proposed for this difference: one, that the epidemic 
in Connecticut spread from the southwest to the north-
east, thus making it unlikely that Massachusetts’s epi-
demic had moved into Connecticut and more likely that 
Connecticut had a different strain of diphtheria (which 
originated there or was part of a New Jersey outbreak 
at the time). The second explanation for Connecticut’s 

lower mortality rate is based on the theory that human 
beings can build up immunity to diphtheria. Because the 
disease had attacked Connecticut previously, much of the 
population may have acquired some immunity to it.

At the time, physicians did not understand fully how 
the “throat distemper” was transmitted; many thought 
that human beings did not spread the disease, evidently 
because many who were exposed to it never contracted 
either diphtheria or scarlet fever. Moreover, many people 
who had never been exposed to infected persons came 
down with the disease. Hence, the New England physi-
cians failed to realize that healthy persons were also car-
riers of scarlet fever and diphtheria, both of which share 
many of the same symptoms, making physicians easily 
confused in the 1700s. A very sore throat and fever are 
characteristic of both scarlet fever and diphtheria. How-
ever, scarlet fever produces a rash, while diphtheria 
produces ulcers in the glands or throat. Thus, the differ-
ence in the severity of the “throat distemper” outbreak in 
Boston compared to the outbreaks in surrounding areas 
greatly puzzled many early physicians and scientists. They 
did not know that scarlet fever had attacked Boston while 
diphtheria had struck the other towns. Boston doctors at 
first attributed the city’s lower fatality rate to their superior 
medical treatment, and the clergy believed that Massachu-
setts laws requiring adequate pay for ministers saved the 
people there from a more terrible wrath of God. Because 
these laws did not exist in New Hampshire, the clergy 
thought that God was punishing the heathen in New 
Hampshire.

Surprisingly, the epidemics did not produce much 
confusion or hysteria, largely because most New En-
glanders’ faith in God led them to accept their diseased 
fate quietly. Also, it may not have been entirely coinciden-
tal that a period of intense religious renewal known as the 
Great Awakening occurred at the same time and afterward 
in New England and other British American colonies.

Further reading: Duffy, Epidemics in Colonial America;
Top, ed., The History of American Epidemiology; Disease 
and Society in Provincial Massachusetts: Collected Accounts, 
1736–1939.

New England Influenza Epidemic of 1789 Wide-
spread outbreak of influenza that affected thousands of 
people in the fall of 1789. The contagious disease, which 
attacks the respiratory system and can result in pneu-
monia and pleurisy, also struck many inhabitants in 
neighboring New York State and Nova Scotia and vari-
ous other places in North America, including Philadel-
phia and Georgia (see EUROPEAN INFLUENZA PANDEMIC OF

1788–89).
The flu virus first entered New England through Con-

necticut seaports with infected traders and travelers from 
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New York City, where influenza was raging in September 
1789. The infectious disease moved northward, reaching 
Hartford, Connecticut, in mid-October, where noted lexi-
cographer Noah Webster was one of many stricken with 
the flu that month. From Connecticut, it spread to Rhode 
Island and Massachusetts, where many residents of Bos-
ton became infected in early November. It continued to 
travel northward that month, striking New Hampshire 
and later Maine and Nova Scotia in December before 
waning.

Males and females of all ages and socioeconomic 
classes were attacked by the epidemic, which lasted in 
each locality for about four to six weeks and was particu-
larly harsh on the elderly and the chronically ill. Many 
of the deaths were from secondary pneumonia, and case-
mortality is believed to have been less than 50 percent 
during the epidemic.

In the spring of 1790, many New Englanders con-
tracted influenza anew, and in the fall parts of the north-
eastern United States were again fighting the flu virus.

Further reading: Duffy, A History of Public Health in 
New York City; Patterson, Pandemic Influenza.

New England Scarlet Fever Epidemic of 1793–95
Serious outbreak of scarlet fever or scarlatina (some-
times called angina maligna in early days) that occurred 
in various parts of New England and killed several hun-
dred men, women, and children. Caused by streptococ-
cal bacteria, the disease is characterized by fever, a sore 
throat, and a red rash, and it is transmitted by coughing 
and sneezing (droplets in the air).

In August 1792, the town of Bethlehem in eastern 
Pennsylvania endured a mild form of scarlet fever; nearly 
every family and child was affected there. Then a severe 
outbreak occurred from February to May 1793 in Bethle-
hem; 19 children died from angina maligna. By Novem-
ber, the disease had disappeared but returned in January 
1794 to claim the lives of 14 children and leave others 
deaf or blind in Bethlehem. Some speculate that scarlet 
fever advanced from there northeastward into coastal 
Connecticut (see NEW ENGLAND DIPHTHERIA AND SCARLET

FEVER EPIDEMICS OF 1735–40); others say it came from 
Vermont south into Connecticut, where many persons 
succumbed to this contagious disease, notably in the 
towns of New Fairfield and Litchfield, in 1793 and 1794 
(in late winter and spring, when the illness most com-
monly strikes).

Hartford, Connecticut, suffered many human deaths 
from the epidemic, first in May 1793 and again in Feb-
ruary 1794 when a second wave of scarlet fever claimed 
more lives than the first. New Haven, on the coast, was 
struck severely as well, beginning in January 1794. 
Within the next six months, more than 700 cases of scar-

let fever were reported, along with 52 children’s deaths, 
in this area of Connecticut. The epidemic reached Bos-
ton the following year, where it culminated and ended. 
Because human beings communicate the disease, it was 
not able to spread much in the sparsely populated areas 
to the north and west of Boston.

Further reading: Duffy, Epidemics in Colonial America;
Webster, A Brief History of Epidemic and Pestilential Dis-
eases; Winslow, The Conquest of Epidemic Disease.

New Haven Yellow Fever Epidemic of 1794
Severe outbreak of yellow fever (also called yellow jack) 
that reportedly killed 64 persons in New Haven, Connect-
icut, between June and November 1794. Most residents 
stayed in New Haven and only a few fled after the sudden 

Broadsheet publicizing an official resolution by the Connecticut 
governor and his council, following a meeting in Middletown on 
October 3, 1794, concerning the recent outbreak of yellow fever in 
New Haven after scarlet fever had killed 160 inhabitants there in 
the first six months of that year. Churches and congregations were 
to collect money to be used by the civil authorities of New Haven 
to help those afflicted by yellow fever. (Beinecke Rare Book and 
Manuscript Library, Yale University)
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onset of yellow fever (which received its name because of 
the jaundice accompanying the high fever, hemorrhag-
ing, and vomiting that are symptoms of this viral disease, 
which is transmitted by the bite of a specific mosquito). 
Earlier, in the first half of 1794, some 160 inhabitants 
of New Haven had perished from scarlet fever (see NEW

ENGLAND SCARLET FEVER EPIDEMIC OF 1793–95).
In June 1794, a sloop from Martinique in the West 

Indies arrived in the Long Wharf area of New Haven har-
bor. According to some local physicians at the time, a 
chest of clothes belonging to a recently diseased sailor on 
the ship was the culprit for bringing yellow fever to New 
Haven. Within days after the arrival of the sloop, mem-
bers of the family of Isaac Gorham, a local fisherman liv-
ing in the Long Wharf area, came down with the dreaded 
disease; they reportedly had been in direct contact with 
the sailor’s chest. Mrs. Isaac Gorham died from yellow 
fever on June 14, becoming the first fatality of the epi-
demic. As the disease spread in New Haven, some local 
doctors said that only those persons who had been in 
contact with the Gorham family contracted yellow fever 
because it was “propagated only by contagion.”

American lexicographer Noah Webster, who observed 
and wrote about this epidemic, did not subscribe to the 
contagionists’ theory and tried to dispel the belief that 
yellow fever came to New Haven on board the sloop. He 
claimed there had not been any cases of yellow fever on 
the sloop while in transit to New Haven and suggested 
there may not have been any clothing in the chest.

Furthermore, Webster attempted to prove that Mrs. 
Gorham did not contract the disease from any one iden-
tifiable source; he also declared that she may have been 
nowhere near the sloop, for a child was the only wit-
ness of her visit to the ship. Webster believed that certain 
atmospheric conditions, notably the cleanliness of the air, 
determined whether or not the disease would spread in 
a certain geographical area. In this case, he hypothesized 
that some fish that Mr. Gorham cleaned near his house 
may have contributed to filthy air; consequently his 
wife would have been more susceptible to yellow fever. 
In addition, Webster had observed a case of yellow fever 
in March 1794, accompanied by a multitude of caterpil-
lars; he asserted that somehow the caterpillars caused the 
atmosphere to be conducive to the disease. Not until the 
late 19th century was the discovery made that the Stegio-
myia fasciata (later called Aëdes aegypti) mosquito trans-
mits the yellow fever virus.

Further reading: Top, The History of American Epide-
miology; Webster, A Brief History of Epidemic and Pestilen-
tial Diseases; Winslow, The Conquest of Epidemic Disease.

New Mexico Plague of 1965   Outbreak of mainly 
bubonic plague. It was distinguished by the fact that 

plague has occurred in the United States every year fol-
lowing, that the case average for each year between 1965 
and 1977 was almost 10 times greater than that for each 
year since a 1924–25 outbreak in Los Angeles, and that 
this epidemic’s circumstances could have led to a major 
outbreak in the United States.

The 1965 New Mexico epidemic ended with five con-
firmed and two probable cases, with at least one con-
firmed death. Epizootics had swept through an area the 
size of Massachusetts, New Jersey, Rhode Island, Con-
necticut, and Delaware combined—23,000 square miles. 
In addition, over 100,000 prairie dogs had been poisoned 
to control the spread of the disease. (Chinese immigrants 
had brought the plague to the United States at San Fran-
cisco in 1900. Since 1907, plague had been endemic 
to the western United States, moving eastward from 
California.)

The rodent bacterium Yersinia pestis (Pasteurella pes-
tis), which causes plague, became a threat to human 
beings only when it became epizootic among nearby rats 
or rodents. Primary among the 200 fleas (not the human 
flea) that transmitted plague was the rat flea Xenopsylla 
cheopis.

Symptoms of plague include stupor, high fever and 
chills, aching head, back and limbs, memory failure, 
uncontrolled staggering and hand motions, flushed face, 
and hot, dry lips and skin. Most important, a swelling 
(bubo) as large as an egg in the groin, throat, or arm-pit 
gave the disease its name of bubonic. Symptoms develop 
fully within one day. Untreated, the disease kills 60 to 90 
percent of its victims within five days. Modern antidotes 
include streptomycin, tetracyclines, and chloraphenicals.

In 1965, New Mexico, two events preceded the dis-
covery of plague. First, multitudes of prairie dogs had 
died in the spring. Second, a young Navajo girl from Red 
Rock was treated for a respiratory infection accompanied 
by a fever and sore throat on June 21. Two weeks later, 
this little girl took ill again and was diagnosed with pneu-
monic plague. A little boy also contracted the disease. The 
infection occurred in a vast Indian reservation just before 
some major Navajo tribal affairs that, in toto, would have 
drawn together crowds of nearly 70,000 persons. Thus, a 
major epidemic could have erupted due to the territory’s 
immensity, poor roads and communications, diverse non-
English-speaking populations, and, most important, the 
difficulty of developing an effective organization to con-
trol a pestilence in diversely owned lands, that is, federal, 
private, and Indian.

By August 1965, radio warnings about plague were 
broadcast in English and Navajo. By August 15, the army, 
Fish and Wildlife Service, and Centers for Disease Con-
trol (CDC) had begun massive emergency measures to 
control the disease. Information was disseminated by tele-
vision, radio, and newspapers. “Plague” booths went up 
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at all large Indian gatherings. Insecticides were sprayed 
and prairie dogs were poisoned. Cold weather also halted 
the spread of the disease. See also LOS ANGELES PLAGUE OF

1924–25.
Further reading: Collins et al., “Plague Epidemic in 

New Mexico, 1965”; Gregg, Plague: An Ancient Disease in 
the Twentieth Century; Rail, Plague Ecotoxicology.

New Orleans Yellow Fever Epidemics of 1878–79
See U.S. YELLOW FEVER EPIDEMICS OF 1878–79.

New York Poliomyelitis Epidemic of 1907 Out-
break of poliomyelitis (or infantile paralysis or Heine-
Medin disease) in the New York City area. There were at 
least 750 polio cases (probably as many as 1,200), and 
the disease was edging toward becoming a national prob-
lem (see U.S. POLIOMYELITIS EPIDEMIC OF 1916).

The chairman of the New York Neurological Society, 
Dr. Bernard Sachs, appointed a committee or board of 12 
members (including neurological experts) to oversee the 
1907 epidemic; this was the last time that neurologists 
(physicians concerned with the nervous system and its 
disorders) would have a dominant influence in the study 
and treatment of poliomyelitis. Virologists, pediatricians, 
public health officers, physical medicine specialists, inter-
nists, and orthopedists eventually gained predominance, 
using neurologists as consultants. A prominent commit-
tee member, Dr. Simon Flexner, who was director of the 
Rockefeller Institute for Medical Research, carried on a 
careful study into the disease.

Sachs’s committee did not issue a formal report on the 
epidemic until 1910. The report significantly included 
the recent discovery of a poliovirus by Austrian-born 
pathologist Dr. Karl Landsteiner, who taught at the Uni-
versity of Vienna and later (1922) came to the United 
States to join the staff of the Rockefeller Institute. The 
report also included experiments by Dr. Flexner and 
other Rockefeller researchers that for the first time in the 
United States isolated the poliovirus; their experiments 
succeeded in transmitting polio to monkeys and from one 
monkey to another.

Despite scientific discoveries about polio, proper 
treatment of victims and prevention and cure of the dis-
ease remained a mystery, and a preventive vaccine would 
not be discovered until mid-century. In 1907, doc-
tors had no idea how to help their patients and lacked 
even a written description of the disease. Paralysis was 
still thought to be a primary characteristic, thus polio’s 
familiar but not very accurate alternate name “infantile 
paralysis” (the infection attacks nerve cells controlling 
muscles but infrequently causes paralysis). Further-
more, there was no notion how the disease was spread 

(by direct contact with pharyngeal secretions or feces of 
infected persons), although it was known to be conta-
gious by 1907. New York had another similar polio out-
break in 1911.

Further reading: McGrew, Encyclopedia of Medical 
History; Paul, A History of Poliomyelitis.

New York Smallpox Epidemics of 1868–75   Series 
of smallpox outbreaks that affected New York City. The 
contagious viral disease, which occurred almost simulta-
neously in many other American cities (notably Philadel-
phia), was associated partly with an influx of European 
immigrants following the end of the Franco-Prussian 

American bacteriologist Simon Flexner (1863–1946) helped 
establish the renowned Rockefeller Institute for Medical Research 
and directed its laboratories from 1903 to 1935. He obtained the 
nonmotile Shigella bacteria of dysentery (1900) and developed a 
serum treatment for cerebrospinal meningitis (1905–07). Under 
his leadership, scientists identified the virus causing poliomyelitis 
(infantile paralysis) and discovered how it is transmitted and 
enters the human body. (Yale University, Harvey Cushing/John 
Hay Whitney Medical Library)
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War (1870–71) (see EUROPEAN SMALLPOX EPIDEMIC OF

1870–75).
In the winter of 1868–69, a severe outbreak of small-

pox erupted in New York, where inspectors found that 
nearly half of the children in some city schools had 
not been vaccinated. The Board of Health in May 1869 
appointed 60 inspectors to go door to door and ensure 
that all residents were vaccinated. Over a six-week period, 
some 700,000 people were reportedly offered the vaccina-
tion (they could not be coerced into taking it), and the 
epidemic soon ended.

Early in 1870, New York City’s Board of Health sug-
gested that all residents be vaccinated in view of a 
possible smallpox outbreaks. This idea was promptly lam-
basted by the press for creating an atmosphere of panic 
and allowing doctors to profit. Throughout 1870, the dis-
ease was rampant in New York even as the free vaccina-

tion program was being carried out. The school board 
cooperated by appointing a special medical inspector 
and declaring vaccination mandatory for admission into 
its schools. The Board of Health established another 
temporary vaccination unit. However, the inspection 
units were underfunded and had to contend with a 
rapidly strengthening antivaccination movement and 
a steady influx of rural and foreign immigrants (many 
reluctant to be vaccinated) swelling the nonimmune 
population. Also, free vaccination for the poor was an 
unpopular notion in certain parts of the city, where, 
despite these efforts, smallpox erupted again in 1871. 
Doctors and landlords were required to report cases but 
did not always do so. Many families hid their patients 
for fear that they would be moved into an isolation hos-
pital where the conditions were apparently horrid. As a 
result, many patients died without receiving any medical 

Physician vaccinating some working people in a New York police station during a New York smallpox outbreak in 1872. Revaccination should 
occur at least every seven years to ensure continued immunity against smallpox. Vaccines have also been developed against cholera, typhus, 
typhoid, diphtheria, influenza, tuberculosis, scarlet fever, yellow fever, poliomyelitis, and other diseases.

276    New York Smallpox Epidemics of 1868–75



treatment, and 101 of the reported 805 deaths occurred 
at home. Another intensive vaccination campaign (using 
human lymph fluid, since bovine lymph was not avail-
able) was conducted and helped end the epidemic, 
but not before 3,084 cases had occurred. The Board of 
Health spent $75,000 on its vaccination and treatment 
programs that year.

Another year brought yet another outbreak of small-
pox in New York City. The vaccination unit was reacti-
vated in the spring of 1872, disbanded on July 1 when 
the outbreak seemed to be under control, and reactivated 
again in the winter of 1872–73 when the disease flared 
up once more. Despite door-to-door checks in apartment 
buildings (where mobility was very high) and free vacci-
nation, the inspectors could not insist that people be vac-
cinated unless they had been around smallpox patients. 
Smallpox deaths numbered 929 in 1872. The disease was 
prevalent again in 1874, leading the city to establish a 
permanent 12-member vaccination bureau with access 
to extra staff should the need arise. That year, 484 deaths 
were recorded from smallpox.

During the summer of 1875, smallpox became epi-
demic again. The city’s Board of Health publicized the 
importance and free availability of vaccination in every 
tenement area and urged the Board of Education to 
enforce its vaccination policy strictly. The latter supple-
mented this by enacting legislation (December 15, 1875) 
requiring school janitors and their families to be vac-
cinated as well. Reporting of smallpox cases improved 
when the city’s isolation hospital was revamped and put 
under the jurisdiction of the Board of Health, which 
reported 1875’s mortality from smallpox at 1,280 deaths. 
The next year, the city opened its own vaccine produc-
tion unit in Lakeview, New Jersey. When the epidemics 
subsided, so did the intensity and fervor of the vaccina-
tion campaigns. Given the constraints faced by the Board 
of Health, it was not surprising that smallpox, though 
declining, remained a threat through the rest of the 
century.

Further reading: Duffy, A History of Public Health in 
New York City; Duffy, The Sanitarians: A History of Ameri-
can Public Health.

New York Smallpox Epidemic of 1901–03 See 
U.S. SMALLPOX EPIDEMIC OF 1901–03.

New York Yellow Fever Epidemic of 1668   One of 
the earliest recorded epidemics of yellow fever in colo-
nial America, killing many inhabitants of New York City 
in the late summer and early fall of 1668. This epidemic 
occurred before physicians consistently identified yellow 
fever correctly and well before they were aware that the 

Aëdes aegypti (first named Stegomyia fasciata) mosquito 
carried the disease.

Later, American lexicographer Noah Webster 
described this 1668 epidemic as a “autumnal bilious fever 
in infectious form” in his book A Brief History of Epidemic 
and Pestilential Diseases (1799); he rejected the idea that 
“invisible animalcules” caused infection and that con-
tagion could be carried in clothing. Webster attributed 
epidemics to great natural phenomena (electrical, under-
ground, and miasmatic disturbances, indicated by thun-
derstorms, earthquakes, floods, and droughts, as well as 
“sickly and tasteless” oysters and prodigious catches of 
shad). Though most historians today state that the 1668 
epidemic was yellow fever, some doubt it, claiming that 
if it were yellow fever, observers certainly would have 
noticed and commented on the characteristic or symptom 
of black vomit, while the severe fever observed in patients 
could have resulted from malaria, typhoid, or dysentery—
diseases characterized by high fever.

In September 1668, Governor Francis Lovelace of 
New York proclaimed a “General Day of Humiliation” 
because of the “unusual sickness.” He noted that many 
persons died each day and that many more were sick 
with the fever. Displaying his Puritan views, Governor 
Lovelace declared that the sickness resulted from people’s 
improvident living, intemperance, and impiety in New 
York (an English colony since the Dutch surrendered it in 
1664). For the next 200 years or so, observers of yellow 
fever would have various imaginative yet incorrect expla-
nations for the origin of the disease and how it spread. 
Scientists did not hypothesize until 1881 that yellow fever 
was transmitted by a mosquito.

Further reading: Duffy, A History of Public Health in 
New York City; Duffy, Epidemics in Colonial America; Web-
ster, A Brief History of Epidemic and Pestilential Diseases.

New York Yellow Fever Epidemic of 1702   U.S. 
epidemic of yellow fever, then also known as the “Ameri-
can Plague.” Yellow fever attacked New York City in the 
summer of 1702, three years after the first outbreaks in 
the United States occurred in Charleston, South Caro-
lina, and Philadelphia. Twenty people died daily during 
this 1702 outbreak, and according to a missionary who 
visited New York, 500 people died within a three-month 
period. The final death toll reached about 570 persons. 
The population of New York City was estimated to be 
8,000 by the year 1730, and it was believed to have been 
much lower in 1702. Thus, it is estimated that the yel-
low-fever outbreak of 1702 probably killed between one-
ninth and one-tenth of the town’s inhabitants. This siege 
of yellow fever killed a much higher percentage of people 
than the earlier CHARLESTON YELLOW FEVER EPIDEMIC OF

1699.
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New York City authorities spread quicklime and coal 
dust in the streets and lit bonfires in order to cleanse 
the air. These methods, however, posed an equal if not 
greater threat of death to the inhabitants than the yellow 
fever. The New York epidemic, which lasted until Octo-
ber, was predominantly centered in the city, although one 
nearby town also reported an outbreak. It is believed, 
however, that those victims were infected with yellow 
fever while visiting New York City. Yellow fever usually 
was contained to the port city, as the Stegomyia fasciata
(Aëdes aegypti) mosquito that carries the disease cannot 
fly long distances to spread the pestilence. Physicians in 
the 1700s did not realize that yellow fever was linked to 
the mosquito, and the origin of yellow fever remained a 
mystery until the late 1800s.

The symptoms of yellow fever were yellow-tinted 
skin, accompanied by severe vomiting, usually black, 
which was the result of internal hemorrhages. Before yel-
low fever was positively identified as such in 1699, it was 
also known as the “Barbados Fever” or the “black vomit.” 
Another characteristic of yellow fever was that it occurred 
only during the summer and fall months. This was due 
to the fact that the mosquito that carries the yellow fever 
cannot live during the cold winter months. Thus, cities 
that were affected by the yellow fever were relieved once 
the winter weather killed the mosquitoes.

Further reading: Duffy, Epidemics in Colonial America;
Kammen, Colonial New York: A History; Lockwood, Man-
hattan Moves Uptown: An Illustrated History.

New York Yellow Fever Epidemics of 1743 and 
1745 Two outbreaks of yellow fever—an acute, intes-
tinal infection—the first of which ravaged New York 
City between July and October of 1743. A total of 217 
people died from July 25 to September 25; this figure 
represented only about 2 percent of New York’s 11,000 
inhabitants. Thus, this outbreak was fairly insignificant 
when compared with other colonial outbreaks of yellow 
fever, where the disease killed up to 10 percent of the 
population.

Yellow fever struck New York again in 1745. The 
“bilious plague,” as it was then also called, broke out in 
June. Physicians recognized the symptoms of the disease, 
which were yellow-tinted skin, accompanied by severe 
vomiting, usually black, which was the result of internal 
hemorrhages. Doctors began to investigate the causes of 
the disease, and Dr. Cadwallader Colden, a member of the 
Governor’s Council of New York, diagnosed the yellow 
fever and noted that the fever always developed in June 
and in the dock areas. He attributed the yellow fever’s ori-
gin in the docks to the filthy conditions there. New York 
City officials spread quicklime and coal dust in the streets 
and lit bonfires in order to cleanse the air. These meth-

ods, however, posed an equal if not greater threat of death 
to the inhabitants than the yellow fever.

It was not until the late 19th century that physicians 
and scientists understood the causes of yellow fever. The 
discovery that the Stegomyia fasciata (Aëdes aegypti) mos-
quito carries the disease explained why the disease was 
centered around a port and why it ran its course during 
the summer and fall. The mosquito’s flying range limited 
the spread of the disease, and its inability to live dur-
ing the cold winter months limited the duration of any 
epidemic.

Further reading: Duffy, Epidemics in Colonial America;
Lockwood, Manhattan Moves Uptown: An Illustrated His-
tory; Marks and Beatty, Epidemics.

New York Yellow Fever Epidemic of 1795   Out-
break of yellow fever in New York City killing 732 per-
sons of an estimated population of about 50,000. The 
cause of this epidemic was disputed to a great extent, 
but most observers then believed that the disease arrived 
aboard the brigantine Zephyr, which landed at the port of 
New York in late July 1795. A health officer stationed at 
the port, Dr. Treat, soon died from yellow fever on July 
29. However, according to one source, a case of yellow 
fever had been observed in New York two weeks before 
the docking of the Zephyr.

Because physicians and scientists in the 18th century 
did not know how yellow fever was transmitted (by the 
bite of a certain mosquito), various reasons were postu-
lated for the 1795 outbreak: Yellow fever was contagious 
or lack of hygiene by persons in a certain place were com-
monly believed to be the origin of the disease. Because 
one frequent symptom of the disease is black or bloody 
vomit, physicians may have interpreted it as a sign of filth 
by human beings. In addition, American lexicographer 
Noah Webster, who wrote extensively about epidemics 
at that time, carried on a revealing correspondence with 
his New York friend Elihu Smith. Both men disputed 
that disease contagion carried in clothes could cause epi-
demics; they believed that certain external (or natural) 
circumstances or conditions had to exist for a disease to 
rise to epidemic proportions. Webster also credulously 
believed that the cleanliness of the air, not whether there 
were mosquitoes present to transmit it, would determine 
if a disease would take hold.

In 1795, most citizens did not flee as yellow fever 
spread throughout New York City, where a relatively large 
number of foreigners (almost 500 immigrants) died from 
the fever. In 1798 the disease again erupted severely in 
the city, causing more than 2,000 deaths, many of them 
countrymen and -women this time.

Further reading: Duffy, A History of Public Health in 
New York City; Top, The History of American Epidemiol-
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ogy; Webster, A Brief History of Epidemic and Pestilential 
Diseases; Winslow, The Conquest of Epidemic Disease.

New Zealand Epidemics of the 1790s Outbreaks 
of various unidentified diseases. In or around 1790, a 
serious dysentery-like disease broke out among the native 
New Zealanders and was linked to the arrival of an Eng-
lish ship at Mercury Bay. Generally fatal, it was called 
tikotiko toto (literally, bloody feces). Also, small outbreaks 
of influenza were reported in various parts of New Zea-
land during 1791.

Another epidemic attacked the Bay of Islands region 
(on North Island) sometime in 1795. Again, the precise 
nature of the disease, which New Zealanders called Tin-
gara (perhaps Te Ngarara, an illness caused by the lizard 
god), is not known. However, records indicate that it sud-
denly turned fatal. Apparently the bay area was devas-
tated by this outbreak.

Sometime between 1790 and 1800, a virulent epi-
demic of yet another unspecified disease ripped through 
New Zealand’s North Island. Christened rewararewa
(rewharewha), which means “foreign disease” according 
to some historians, it was described as a cutaneous afflic-
tion that left small spots all over the body. Some sources 
believe that it may have been a severe, influenza-like ill-
ness. The epidemic was both widespread (native sources 
indicate its prevalence in Taranaki, Mercury Bay, and 
Tuhoe) and devastating. Apparently, so many people died 
that there were not enough left behind to bury the dead.

Further reading: Gluckman, Tangiwai: A Medical His-
tory of 19th Century New Zealand; Wright, New Zealand, 
1769–1840.

New Zealand Epidemics of 1820–40   Several seri-
ous outbreaks of disease that decimated New Zealand’s 
native Maori population (see NEW ZEALAND MEASLES EPI-
DEMICS OF 1835 AND 1854). Localized outbreaks of influ-
enza had been reported from New Zealand in 1791 (see 
NEW ZEALAND EPIDEMICS OF THE 1790S). There was also 
mention of an unidentified epidemic in the North Auck-
land area around 1810.

A severe epidemic broke out in the Thames area 
about 1820, consequent upon the arrival of a European 
ship. Maori tribes engaged in warfare carried the disease 
southward. According to a missionary’s account, it killed 
almost three-fifths of the Maori population in the south-
ern sections of North Island. Some villages were left with 
only one or two survivors.

The first major epidemic of influenza apparently 
struck the Bay of Islands in 1826, not long after the 
arrival of the HMS Coromandel from Sydney, Australia. By 
all accounts it was a serious outbreak among the Maoris, 

who had had no previous contact with the disease. The 
Maori custom of jumping into cold water during a fever 
only exacerbated the situation. Since the advent of the 
white Christian missionaries, many Maoris wrapped or 
covered themselves in their newly donated clothes, often 
to disastrous results.

Whooping cough arrived in New Zealand in Sep-
tember–October 1828 on a ship that entered the Bay of 
Islands. It spread like wildfire among the children of both 
Maoris and Europeans. Many Maori children died during 
this epidemic, which faded away early in 1829.

There was a noticeable increase in influenza cases in 
1837 (see ASIATIC AND EUROPEAN INFLUENZA PANDEMIC OF

1836–37). A British doctor who arrived in the middle of 
this epidemic lost his own children to it and treated over 
800 Maori patients during a six-week period. Early in 
1838, a streptococcus-type infection erupted in the Bay 
of Islands and spread north to the North Cape and into 
the interior of North Island. It reportedly caused painful 
symptoms such as swollen jaws and arrived at the Mata-
mata mission in July 1838. Later in the year, a serious epi-
demic of influenza began in the Bay of Islands. Eyewitness 
accounts testify to the virulence of this outbreak, which 
apparently infected everyone, young and old, in the north-
ern part of North Island. The epidemic rendered most 
Maori natives prostrate for quite some time. Many of the 
weak and elderly succumbed to the illness. About 200 
natives were attacked by influenza in the Karikari region.

Influenza became epidemic in New Zealand again in 
1844 and in 1852–53, but because the native population 
had developed some immunity, the mortality was not as 
high.

Further reading: Marks and Beatty, Epidemics; Wright, 
New Zealand, 1769–1840.

New Zealand Influenza Epidemic of 1918–19
Part of a worldwide pandemic of influenza (see SPANISH

INFLUENZA PANDEMIC OF 1917–19; INDIAN INFLUENZA EPI-
DEMIC OF 1918–19; INDONESIAN INFLUENZA EPIDEMIC OF

1918). Even before the first onslaught of July 1918 was 
over, a second wave burst upon the scene in late October 
1918. Unlike in Australia (see AUSTRALIAN INFLUENZA EPI-
DEMIC OF 1918–19), this attack was very severe and the 
death toll very high. Among the Europeans 5,559 deaths 
were reported, a fatality rate of 500 per 100,000 persons, 
while among the Maoris (aboriginal people of New Zea-
land) there were 1,130 deaths, the fatality rate a stagger-
ing 2,260 per 100,000 persons.

From the city of Auckland, New Zealand, in early 
November 1918, the trading vessel Talune transported the 
infection to Fiji, Samoa (see SOUTH PACIFIC ISLANDS INFLU-
ENZA EPIDEMIC OF 1918–19), and Tonga, where it literally 
decimated the local populations.
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In early 1919, the mortality rate from influenza was 
significantly lower in New Zealand, but later that year the 
country was once again attacked by influenza. The first 
wave peaked in August–September 1919. The second 
wave, which struck in November 1919, was extremely 
severe. The natives generally seemed to be more suscep-
tible to the infection than the Europeans.

Influenza outbreaks were again reported in February 
1920 (from Auckland), October 1922 (with pneumonic 
complications), June 1923, and July 1926.

Further reading: Jordan, Epidemic Influenza; Macken-
zie, ed., Viral Diseases in South-East Asia and the Western 
Pacific.

New Zealand Measles Epidemics of 1835 and 
1854   Virgin-soil epidemics of measles, representing 
New Zealand’s first contact with the disease during the 
19th century.

Measles was apparently first imported into New Zea-
land in March 1835 by a Maori native returning home 
from Sydney on the sailing vessel Children. The infection 
did not spread beyond New Zealand’s South Island but 
had a devastating impact on the Maoris, many of whom 
died from their first exposure to the disease. Unaware of 
how to cope with a foreign disease, entire Maori commu-
nities apparently resorted to bathing in streams in order 
to rid themselves of the spots. Measles was reportedly 
prevalent in 1838 on South Island’s Otago Peninsula.

The country’s next measles epidemic occurred in 
1854, courtesy of a Tasmanian ship that arrived in North 
Island. The epidemic spread concurrently with a scarlet 
fever epidemic. Together, they claimed about 4,000 Maori 
lives.

Further reading: Gluckman, Tangiwai: A Medical 
History of 19th Century New Zealand; Marks and Beatty, 
Epidemics.

New Zealand Measles Epidemics of 1915–16 and 
1938 Two of the more severe epidemics of measles 
(rubeola) that attacked New Zealand early in the 20th 
century. Relatively milder outbreaks were recorded in 
1902–03 (277 human deaths), 1907 (101 deaths) and 
1920–21 (122 deaths in 1920).

The epidemic of 1915–16 began in November 1914 at 
the newly established Trentham Camp, which was built 
to accommodate 2,000 soldiers-in-training; the number 
quickly swelled to 7,000, with new recruits arriving at 
regular intervals. Here were ideal crowded conditions for 
the spread of respiratory ailments. Fourteen people came 
down with measles in November, 16 in December, 23 
in January, 24 in February, and 59 in March. The camp’s 
medical staff tried to isolate the patients and impose quar-

antine on those who had been in contact with them, but 
the outbreak continued to spread, so in mid-May 1915 
the authorities gave up the fight. As cooler weather set in, 
the virulence increased; 95 cases were reported in April, 
180 in May, 492 in June, and 132 in July, after which the 
camp was closed. Overall, 1,035 measles cases were regis-
tered in the camp by July 1915.

The Wellington Hospital could not admit any more 
measles patients after the beginning of April, so the army 
housed the rest of the patients in premises built in 1900 
as a plague hospital. The conditions here were so primi-
tive that it came to be known as “Behrampore” (alluding 
to a squalid town in India), where 104 measles patients 
were housed by June 2, 1915. Measles mortality among 
Europeans during the epidemic was considerable: 33 
deaths in 1914, 64 in 1915, and 93 in 1916. A high pro-
portion of deaths occurred in young men 20 to 35 years 
of age; most of them had escaped the disease during the 
previous four outbreaks.

In 1938, measles resurfaced in unexpectedly virulent 
form and was particularly devastating among New Zea-
land’s native Maoris. The outbreak began in November 
1937 in the North Auckland Health District and spread 
rapidly across the country. According to the district 
medical officer’s conservative estimate, between 3,000 
and 4,000 people were infected in the area. Of them, 60 
Maoris and 16 Europeans died of the disease and its com-
plications. The latter were apparently very severe, includ-
ing heart problems, bronchopneumonia, hemorrhages 
(mouth, nose, bowel), complications of the nervous sys-
tem, and reactivation of latent tuberculosis.

The epidemic was also very virulent among the Mao-
ris on the east coast, where at least 50 percent of the 
children contracted the disease. Once again, the compli-
cations were many and serious. More than 100 patients 
developed pneumonia and 24 died of it. Four cases of 
encephalitis and one death from it were recorded. Nearly 
half of the patients in some districts had severe conjuncti-
vitis; other complications included otitis media, pleurisy, 
jaundice, strabismus, and nephritis.

The epidemic caused 212 deaths representing 10 
percent of all deaths that year among the Maoris (death 
rate 24.32 per 10,000 people) and 163 deaths among the 
Europeans (death rate 1.07 per 10,000 people). Eighty-
four percent of the Maori deaths were in children under 
five and 8 percent in persons age 10 or over. On the other 
hand, 45 percent of the European deaths were in children 
under five years of age and 33 percent in people over 10 
years of age. A higher proportion of adult Europeans was 
attacked this time. This disrupted normal community life 
and caused economic losses. Government records indi-
cate that 2,909 people were treated for measles in hos-
pitals during 1938. On the positive side, the epidemic 
helped break down the Maori reluctance to accept West-
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ern medical treatment; soon they began to welcome the 
district nurses into their homes, which led to improved 
hygiene and sanitation and therefore a reduced threat of 
disease.

Further reading: Donovan, “A Study in New Zealand 
Mortality; 6, Epidemic Diseases”; Maclean, Challenge for 
Health: A History of Public Health in New Zealand.

New Zealand Poliomyelitis Epidemics Six major 
epidemics of poliomyelitis, or polio, that occurred in New 
Zealand after 1914, when it was declared a notifiable dis-
ease (also called infantile paralysis). A “notifiable disease” 
must be reported to official health authorities.

A mild polio outbreak in 1914 killed 25 people and 
apparently infected over 200. However, it barely received 
casual mention in New Zealand’s Health Department 
annual report for 1915. The short, intense epidemic that 
followed began in December 1915 when a few polio cases 
were reported in Auckland province. By mid-January 
1916, the epidemic was already under way; in February, it 
spread to the southern part of North Island. South Island, 
which had been affected by the 1914 outbreak, reported 
only 76 of the 1,018 European cases that occurred over-
all. Most of the cases (960) occurred between January and 
June, 61 percent in children below five years of age; mor-
bidity and mortality rates were highest in children less 
than nine years old. There were 123 deaths (76 males, 47 
females). Basic preventive measures were recommended; 
the authorities barred child contacts from attending 
school and adult contacts from handling food.

Another polio epidemic, considered the most severe, 
broke out in Wellington in December 1924 and spread 
across the country, infecting 1,185 Europeans by the end 
of June 1925 but bypassing the Maori natives. The prov-
inces of Taranaki, Wellington, and Canterbury suffered 
the most. Once again, young children were the primary 
victims; more than 50 percent of the cases occurred in 
children below five years of age; 79 percent of the cases 
and 74 percent of the 173 deaths (91 males, 82 females) 
occurred in children under 10 years of age. The notifica-
tion rate for this epidemic was 87.3 per 100,000 people. 
To prevent children from gathering together and spread-
ing the infection, schools remained closed for the sum-
mer vacation until mid-April.

The epidemic of 1937, milder than its predecessors, 
began in the city of Dunedin in November 1936. Over 
the next three months, it spread across the Otago health 
district. From April to July 1937, it raged in the province 
of Canterbury and most of North Island. Between Decem-
ber 1936 and November 1937, 896 cases—656 with some 
degree of paralysis—had been reported among Europeans 
and Maoris. Forty-six people died. Incidence was high-
est in those aged five to nine, but the paralytic rate was 

highest in children under five. Attack rates were almost 
equal for Maoris and Europeans. The case-fatality rate for 
people over 25 years of age was highest during this epi-
demic. When it began, all schools were closed until early 
February. When it continued to spread nonetheless, only 
the affected schools were closed for three weeks.

Unlike the previous polio outbreak, the epidemic of 
1947–49 (caused by the type 1 poliovirus) began late in 
the spring of 1947. It continued to rage through 1948 and 
ended officially in August 1949. The Auckland health dis-
trict reported its first cases in mid-November 1947, and a 
week later cases occurred in the Hamilton and New Plym-
outh districts. Cases were reported across North Island by 
April 1948, but only four occurred in South Island. Dur-
ing June–October 1948, the emphasis shifted from the 
northern to the southern districts of North Island, the 
Wellington area in particular. By the end of that year, the 
Wellington outbreak was over and the disease had moved 
to South Island, especially Dunedin, where it prevailed 
until late July 1949, with only sporadic cases occurring 
after that. From November 1947 to July 1949, 1,406 con-
firmed polio cases (805 paralytic to varying degrees) and 
77 deaths (including six Maoris) were reported. During 
this slow-moving epidemic, the highest attack rates were 
in children five to nine years of age, although many more 
older people were also involved. Incidence was notice-
ably higher in some rural areas and twice as high in the 
Plymouth health district as anywhere else. Overall inci-
dence was higher on North Island. Initially, all schools 
were closed and all congregations of children were 
banned. Parental pressure later led to the lifting of these 
restrictions.

During the second quarter of 1952, poliomyeli-
tis was on the rise again; in June, the epidemic (caused 
by the type 2 poliovirus) began in Auckland. Through-
out the winter and spring of 1952, the epidemic moved 
rapidly across most of North Island. Three months later, 
it reached South Island. Of the 1,298 confirmed cases 
reported during 1952–53, 1,205 occurred between June 
1952 and March 1953. Attack rates were uniformly high 
in people under 20 years of age. Rural areas recorded dis-
proportionately higher morbidity, paralysis, and mortal-
ity rates. Actual cases and their contacts were isolated, 
and parents were urged to watch out for signs of illness 
and report them immediately. The importance of general 
hygiene was stressed.

Two years later, in August–September 1955, polio-
myelitis (mainly the type 1 poliovirus) broke out again 
(this time in the Hamilton and New Plymouth areas) 
and quickly spread across North Island, peaking there in 
November. South Island was infected two months later, 
most of the cases occurring there after January 1956. 
Dunedin was attacked in October 1955, but the epidemic 
began to subside there even before it peaked over the rest 
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of the island. Of the 1,485 cases reported during 1955–
56, 925 were paralytic and 73 people died. The para-
lytic rate per 10,000 people was higher on South Island 
(5.9) than on North Island (3.5) as were the death rates 
(0.6 per 10,000 versus 0.2 per 10,000). Cases occurred 
through the end of 1956, even though the worst of the 
epidemic was over by July 1956.

The Salk polio vaccine was first made available in 
New Zealand in September 1956, and by the end of 1959, 
more than 80 percent of school and preschool children 
were immunized. In April 1962, the Sabin oral polio vac-
cine was introduced and taken by 95 percent of school 
and preschool children.

Further reading: Donovan, “A Study in New Zealand 
Mortality: 6, Epidemic Diseases”; Maclean, Challenge for 
Health: A History of Public Health in New Zealand.

New Zealand Scarlet Fever Epidemics Several 
epidemics of scarlet fever during the 19th and 20th 
centuries. An infectious disease caused by streptococ-
cal bacteria, scarlet fever was introduced into New Zea-
land sometime during the late 1840s or mid-1850s. The 
first really severe outbreak occurred in Dunedin during 
1863–64; this South Island town of some 15,000 people 
reported 119 deaths from scarlet fever between November 
1863 and October 1864, a fatality rate of 79.3 per 10,000 
people. That year, diarrhea, dysentery, and typhoid had 
already wrought havoc upon the citizens of Dunedin.

The next major epidemic of scarlet fever, apparently 
an importation from Australia (see AUSTRALIAN SCARLET

FEVER EPIDEMIC OF 1875–76), occurred during 1876–77. 
It spread quite extensively across the country during 
these two years, but its effects were by no means uniform 
everywhere. For instance, in 1876, the city of Christ-
church escaped with only a mild outbreak, but the dis-
trict of Otago suffered a death rate (79 deaths, 7.0 per 
10,000 people) double that of the rest of the country (136 
deaths overall, 3.51 per 10,000 people). During this epi-
demic, Dunedin’s local board of health enforced a strict 
quarantine of infected families and established a fever 
hospital. In 1877, New Zealand reported 195 scarlet fever 
deaths (4.83 per 10,000 people). That year, the outbreak 
was most virulent in Westland province (42 deaths, 24 
per 10,000); in particular, the borough of Hokitika (2,738 
persons) had 40 deaths, a rate of 146 per 10,000 people. 
Otago’s death rate was still high—10.25 per 10,000 peo-
ple (121 deaths). It is not clear whether the high case-
fatality rate was due to the exceptional virulence of the 
virus or its extensive spread.

Scarlet fever struck again in epidemic form during 
1881–82. In the first year, 104 deaths (2.11 per 10,000) 
occurred—73 in Auckland (7.29 per 10,000 people) 
and 24 in Otago. There were many more deaths (153) in 

1882; once again, Auckland was hit hardest (98 deaths, 
9.46 per 10,000 people), followed by Nelson (19 deaths, 
7.08 per 10,000 people) and Otago (21 deaths, 1.5 per 
10,000 people). The disease was widespread in Christ-
church, too, but was reportedly quite mild there and did 
not cause any deaths. Overall, scarlet fever’s very incon-
sistency and unpredictability made it a dreaded disease. 
Ships arriving in the country with scarlet fever on board 
were subject to the strictest quarantine laws.

Incidence of scarlet fever declined gradually until 
1903 when it erupted again to cause 131 deaths (1.6 per 
10,000 people). Case mortality, however, was low. For 
instance, in the Wellington health district, there were 
2,014 reported cases and 32 deaths in the two years end-
ing March 31, 1904.

During the first few decades of the 20th century, 
hundreds of cases occurred each year, but death rates 
remained low. The next outbreak of the disease occurred 
in 1944–45; there were 7,622 cases with 27 deaths in 
1944 and 5,033 cases (4,101 in children below 15 years 
of age and the rest mainly below 25 years of age) with 13 
deaths in 1945. After this outburst, the disease reverted to 
its generally mild form. Most patients were successfully 
treated at home, and doctors did not bother notifying 
cases because of the resulting inconvenience (isolation 
and quarantine); in addition they found that the imposi-
tion of established control procedures did not necessar-
ily prevent epidemics. New Zealand’s Health Act of 1956 
declared that scarlet fever was no longer a notifiable 
disease.

Further reading: Donovan, “A Study in New Zealand 
Mortality: 6, Epidemic Diseases”; Maclean, Challenge for 
Health: A History of Public Health in New Zealand.

New Zealand Troops Poliomyelitis Epidemic of 
1940–41 (Egyptian Poliomyelitis Epidemic of 
1940–41)   Probably the first sizable military outbreak 
of poliomyelitis or polio ever recorded struck New Zea-
land troops sent to the Middle East during World War 
II. Not expecting to see polio cases among the soldiers, 
the attending physicians were surprised when the epi-
demic appeared exclusively within an adult male popula-
tion, especially since other features of the outbreak were 
exceptional as well. The epidemic, for instance, came 
in two distinct waves but was marked by a low mortal-
ity rate (only four fatal cases out of a total of 40) and a 
below-average degree of paralysis (19 patients, or less 
than half).

In retrospect, it is easy to say that the doctors should 
have been prepared for adult polio cases. During the two 
decades prior to World War II, the age distribution of the 
disease had shifted in the United States, Britain, New Zea-
land, and other Westernized countries. Until 1920 polio-
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myelitis had been predominantly a disease of childhood, 
but soon afterward larger numbers of adolescents and 
young adults began to succumb. During an outbreak in 
New Zealand in 1937, for example, 20.4 percent of vic-
tims were over 15 years of age, compared to 13.3 percent 
in a 1916 outbreak. Although the New Zealand soldiers, 
who were between 20 and 40 years old, would likely have 
lived through one or more of their country’s polio epi-
demics (another one had taken place in 1925), some of 
them had apparently not acquired immunity before they 
went to the Middle East.

Starting in November 1940, doctors with the New Zea-
land Expeditionary Force observed two clusters of polio 
patients. Fourteen cases were reported before March 1, 
1941, then eight weeks went by with no newly diagnosed 
patients, and finally, a second, more intense wave of cases 
began in April. In just two weeks, 16 new patients were 
admitted to the hospital, with the remainder falling ill 
over the next few weeks (until July). The seasonal nature 
of the epidemic corresponded not to the pattern usu-
ally seen in the Northern Hemisphere (where polio out-
breaks are most common from May to December), but to 
that found in New Zealand. In other respects, however, 
the epidemic in Egypt differed from earlier ones in New 
Zealand, both in its higher incidence (2.2 cases per 1,000 
population based on the estimate of 18,000 troops pres-
ent during the nine months) and in its low mortality and 
paralysis rates. These unusual figures may be explained 
by the fact that in a military camp, mild cases were more 
likely to be admitted for medical observation than in a 
civilian setting.

The military doctors could provide no definitive expla-
nation for the spread of the disease. Contact between 
patients was difficult to establish. Cases were found in 
16 widely separated units at two different base camps, 
as well as in hospitals at some distance away. Poliovirus 
was endemic in Egypt, however, although polio incidence 
among native Egyptians did not increase during the years 
1940–41, as compared with the two preceding years. 
Throughout 1941 and 1942 two U.K. army physicians 
had observed more than 100 poliomyelitis or encephali-
tis cases among troops in Egypt and had even isolated six 
different strains from seven fatal cases. While their exper-
imental findings were published in 1943, wartime censor-
ship held back detailed reports of the epidemic among the 
New Zealand soldiers for several more years.

Further reading: Caughey and Porteous, “An Epi-
demic of Poliomyelitis Occurring among Troops in the 
Middle East”; Paul, A History of Poliomyelitis.

New Zealand Whooping Cough Epidemics of 
1873 and 1907   Two of the most severe epidemics of 
whooping cough ever to strike New Zealand. This conta-

gious, bacterial respiratory disease, the medical term for 
which is pertussis, chiefly affects infants and children.

Whooping cough first attacked New Zealand in epi-
demic form in 1828 (see NEW ZEALAND EPIDEMICS OF

1820–40) and again in 1847. However, since most of the 
victims were children under five years of age and the dis-
ease was not notifiable, outbreaks generally went unre-
ported. The epidemic of 1873, considered the most severe 
of them all, also met the same fate; the local authorities 
did not even record its existence.

The outbreak was widespread but some areas suffered 
more than others; for instance, the provinces of Auckland 
(119 deaths, 17.4 per 10,000 people), Wellington (mor-
tality 13.0 per 10,000 people), Nelson (13.8 deaths per 
10,000 people), and Marlborough (14.2 deaths per 10,000 
people) were especially hard hit. That year (1873), there 
were 356 deaths (159 males, 197 females) from whoop-
ing cough among the white population. Of these, 221 
occurred among children below one year of age, and 340 
of the victims were less than five years old. Its severity is 
evident from the fact that 20 infants died from the disease 
for every 1,000 live births that year. The overall death rate 
was 12.33 per 10,000 people.

Serious local epidemics of whooping cough occurred 
in 1877. The region of Taranaki reported 12.9 deaths per 
10,000 people, and Wellington province had 8.6 deaths 
per 10,000 and a similar outbreak in 1878. In 1882 
Hawke’s Bay recorded 13.9 deaths per 10,000 people. 
Whooping cough outbreaks occurred in 1883 in Can-
terbury and Otago, in 1884 in Auckland city, in 1891 in 
Wellington city and Marlborough province, and in 1903 
in Westland and Marlborough provinces.

The epidemic of 1907 is considered the last major out-
break of the disease in New Zealand. It began in Otago in 
1906 and ended in Auckland in 1908. Only Westland and 
Marlborough provinces escaped infection. The 307 deaths 
(3.34 per 10,000 people) recorded among the country’s 
white population in 1907 were evenly spread out across 
the four main provinces (Auckland, Canterbury, Otago, 
and Wellington). Of these, 207 (67.4 percent) were 
among children less than one year old and 304 (99.0 per-
cent) among children below five years of age. Infant mor-
tality that year was 8.3 per 1,000 live births.

Immunization against whooping cough became wide-
spread after 1946 and, together with the general improve-
ment in infant health, helped reduce mortality from the 
disease.

Further reading: Donovan, “A Study in New Zealand 
Mortality: 6, Epidemic Diseases”; Maclean, Challenge for 
Health: A History of Public Health in New Zealand.

Nicobar Islands Poliomyelitis Epidemic of 1947
Severe epidemic of poliomyelitis on one of the Nicobar 
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Islands, situated several hundred miles off the eastern 
coast of India in the Bay of Bengal.

The end of World War II in 1945 and the subse-
quent movement of soldiers across many different areas 
of the world led to a rash of poliomyelitis outbreaks in 
many places. The virus is believed to have entered one 
of the Nicobar Islands of India in this manner, through 
the agency of British troops. From that island it spread to 
another where, during November and December 1947, 
800 cases of poliomyelitis were reported in a population 
of 9,000. Of these, 566 were paralytic (see VIETNAMESE

POLIOMYELITIS EPIDEMICS OF 1958–60). During these two 
months, there were 118 fatal cases in the Nicobars.

Unlike poliomyelitis outbreaks on many other islands 
(Malta and Mauritius, for instance), this one in the Nico-
bars mainly affected individuals between age six and 25. 
Most of the fatalities were reported in this age group as 
well. Clearly, this was an intense epidemic representing 
the islands’ first contact with the disease. See also TAHI-
TIAN POLIOMYELITIS EPIDEMIC OF 1951.

Further reading: Hobson, World Health and History;
World Health Organization, Poliomyelitis.

Nigerian Influenza Epidemic of 1918–19 Off-
shoot of the worldwide SPANISH INFLUENZA PANDEMIC

OF 1917–19, striking Nigeria in west-central Africa and 
resulting in the deaths of at least 512,000 people. After-
ward influenza broke out almost annually in isolated 
regions, such as the towns of Ibi and Kano, in the coun-
try’s north.

In September 1918, the viral infection first occurred in 
Lagos, Nigeria’s capital, largest city, and chief port, where 
it was brought by sick ocean-liner passengers and armed- 
service personnel returning from Europe. Advanced med-
ical facilities helped reduce fatalities from the Spanish 
flu in Lagos. However, it spread quickly into the neigh-
boring southern provinces, where about 250,000 human 
deaths were eventually recorded; in a great many cases 
of flu, complications such as pneumonia, bronchitis, and 
heart problems occurred, along with the usual symptoms 
of head colds, high fevers, chills, and aching bones and 
muscles.

In Benin province, where many fled from the disease 
into the bush, there were sometimes not enough people 
to bury the dead. Their flight also helped spread the flu 
to the bush, where many stricken natives died along 
roadsides or in canoes found drifting at sea. Camphor 
and Islamic amulets were often worn to ward off the dis-
ease. Sacrifices were offered in the town of Abaja to ward 
off the spirits thought to carry the flu to the Igbo natives 
there, where nine out of 10 villagers were stricken. Many 
Igbo children born during that time were named “Ogbe 
Infelunze.”

After flourishing about four to six weeks in each partic-
ular Nigerian village or town, influenza subsided and then 
vanished. Authorities have estimated that probably 32 per 
1,000 Nigerians perished from flu during the epidemic, 
which is considered one of Nigeria’s worst disasters.

Further reading: Isichei, A History of Nigeria.

Nigerian Measles Epidemic of 2005 Large epi-
demic of measles during 2005 that mainly affected the 
northern Nigerian provinces of Jigawa, Adamawa, Gombe, 
Kaduna, Kano, and Kebbi and led to the launch of Africa’s 
largest anti-measles campaign. According to the World 
Health Organization (WHO) and the Nigerian Red Cross, 
by March 2005, 20,859 measles cases and 589 deaths (all 
in the north and most in children below five years of age) 
had been reported, a substantial increase over the 24,363 
cases reported between January and September 2004. In 
Nigeria, March is considered the peak month for measles 
infections; the 2005 statistics did not include morbidity 
and mortality data from that month.

Kano, in the north, was particularly hard hit, with 
7,000 cases (including 155 deaths) from January to March 
alone. The high measles incidence in the predominantly 
Islamic north was attributed to widespread fears (fanned 
by the clergy) that the measles vaccine (supplied by the 
United States) was contaminated, as part of America’s per-
ceived anti-Islamic campaign. Many parents, thus, refused 
to allow their children to be vaccinated. Seventy percent 
of the deaths in children were the result of severe compli-
cations following an attack of measles, most notably pul-
monary problems and severe malnutrition. Médecins sans 
Frontières (MSF), an international aid agency, responded 
to the crisis by establishing nutritional feeding centers 
(a protein-rich diet being necessary to fight the disease) 
in Katsina. In the Christian-dominated south, only 253 
measles cases and no deaths were reported.

Given that measles is vaccine-preventable and that 
50 percent of measles deaths worldwide occur in Africa’s 
sub-Saharan region, the Nigerian government launched a 
massive and unprecedented effort to vaccinate 30 million 
children (nine months to 15 years of age) in its 20 north-
ern provinces, a major logistical challenge. The National 
Programme on Immunization, supported by UNICEF, the 
World Health Organization, Red Cross, and members of 
the Measles International Partnership (MIP), began the 
weeklong campaign (December 6–12, 2005) by providing 
immunization in schools. More than 24,000 vaccination 
posts were established in northern villages and involved 
the combined efforts of 146,000 people. Community 
leaders exhorted their members to have their children 
vaccinated through appeals in churches and mosques and 
radio announcements. The southern half of the country 
was scheduled for vaccination in mid-2006.
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Further reading: Otten, et al., “Public-Health Impact 
of Accelerated Measles Control in the WHO African 
Region, 2002–03,” Lancet 366 (2005): 832–839. Avail-
able online. URL: http://www.measlesinitiative.org/Lan-
cet_measles.pdf. Accessed April 3, 2007.

Nigerian Meningitis Epidemics of 1949 and 1950
Severe epidemics of cerebrospinal meningitis (CSM) that 
killed 16,055 persons of 98,458 who were infected in 
Nigeria in western Africa.

The disease was endemic in Nigerian areas before 
1905 when the first serious outbreak was reported; CSM 
cases occurred annually until 1921, when 45,900 Nige-
rians died from the disease in one district alone. It did 
not reach epidemic proportions again until 1937 when it 
entered Nigeria from Chad in the east; major outbreaks 
happened every year thereafter, with those in 1949 and 
1950 being the most devastating.

In 1949, CSM first broke out in the semiarid grass-
land areas around the northern Nigeria towns of Katsina, 
Sokoto, and Kano during the long dry season when the 
cold evenings brought more people indoors to sleep. 
Infection of CSM is by direct contact, including by drop-
lets and discharges from the nose and throat of infected 
persons. Nigerians sleeping in poorly ventilated and over-
crowded mud houses easily spread this acute bacterial 
disease. At first, some 9,000 persons in Katsina became 
sick with fevers, violent headaches, dizziness, delirium, 
rashes, and stiff necks. Then the Kano district was struck, 
and the disease moved eastward, helped by a dense and 
mobile populace. Before the rainy season came in 1949, 
the mortality rate from CSM was over 20 percent, with 
8,732 human deaths reported for the year.

In 1950, infections from CSM increased to 57,549 
reported cases, and once again the epidemic was cen-
tered in the northern regions of Nigeria (the northwest 
was hardest hit). Better medical treatment kept the mor-
tality rate at 12 percent, with 7,323 deaths. There was a 
higher proportion of deaths among young children and 
the elderly in both 1949 and 1950.

British health officials in Nigeria frequently removed 
the sick from their homes (despite family opposition in 
many cases) and isolated them in special huts. In addi-
tion, government authorities closed border areas, cor-
doned off roads, suspended school and market (trade) 
activities, banned all funerals, and confined troops to 
their barracks. However, these precautionary measures 
were hampered by native African resistance.

Annual outbreaks of CSM occurred in Nigeria from 
1951 to 1960; they were of varying intensity. Between 
1960 and 1962, more than 72,000 cases of CSM were 
reported, with more than 5,000 deaths. Afterward there 
was a substantial decrease in the number of CSM cases. 

Preventive measures were introduced: avoiding direct 
contact with the infected; preventing overcrowding in all 
areas if possible; and vaccinating as a general measure (a 
polysaccharide vaccine).

Further reading: Hartwig and Patterson, Cerebro-
spinal Meningitis in West Africa and Sudan in the Twenti-
eth Century; Waddy, “African Epidemic Cerebro-Spinal 
Meningitis.”

Nigerian Meningitis Epidemic of 1996 See WEST

AFRICAN MENINGITIS EPIDEMIC OF 1996.

Nigerian Smallpox Epidemic of 1930–35   Out-
break of smallpox in Nigeria in western Africa (north of 
the Gulf of Guinea), killing 10,438 persons out of 45,386 
who were infected. Nigerians had suffered from the dis-
ease in sporadic outbreaks during the 19th and early 20th 
centuries.

In 1930, the viral disease erupted during the hot, dry 
season (November to February) when the variola virus 
survives better because of lack of humidity and when 
Nigerians’ greater mobility and social activities help 
spread the infection. (Transmission occurs through close 
contact with patients, through respiratory discharges, or 
through contact with contaminated clothing or other arti-
cles touched by victims of the disease.) In 1930, numer-
ous regions in Nigeria became infected, including Lagos 
(the capital), Bauchi, Sokoto, Enugu (inhabited by many 
Ibo), and Ogbomosho (inhabited by many Yoruba). By 
the end of the year, most age groups had been infected 
with smallpox, and 5,119 infections and 1,038 deaths had 
been reported from the disease.

The incidence of smallpox declined in Nigeria in 
1931; there were 2,315 persons infected, 568 of whom 
died. A radical increase of the disease occurred in 1932 
and 1933, and it claimed 4,891 human lives of 22,065 
reported cases. In the country’s more populated regions, 
the grim effects of smallpox (which blinded or disfigured 
many) were worsened by the sleeping sickness that also 
attacked much of the population at the time. Smallpox 
cases numbered 10,389 (of which 2,538 were fatal) in 
1934.

A smallpox vaccine had been available for use in 
Nigeria since 1918 and had been effectively adminis-
tered in the large coastal cities of Lagos and Port Har-
court. However, vaccination had been (and was in the 
1930s) strongly resisted by the Yorubas in southwestern 
Nigeria. In Ogbomosho, Oyo, Ilesha, and other Yoruba-
dominated towns and cities, smallpox was thought to 
be an indication or sign of divine displeasure and sup-
posedly infected those being punished for some wrong-
doing. The Yorubas, who had suffered for many years 
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from smallpox, had developed a culture worshiping a 
smallpox deity called Shapona or Soponna. Every Yoru-
ban village and town had a shrine erected to Shapona, 
to whom festivals were held every September during an 
epidemic period. Smallpox declined to 5,498 reported 
infections (with 1,403 fatalities) in 1935. It remained a 
serious health problem in Nigeria into the early 1950s, 
when newly developed, highly stable, freeze-dried vac-
cines contributed to a decreasing incidence of the dis-
ease in the country. The global smallpox eradication 
efforts of the World Health Organization (beginning in 
1967) contributed to making Nigeria smallpox-free by 
the early 1970s.

Further reading: Dixon, Smallpox; Isichei, A History of 
Nigeria.

Nigerian Yellow Fever Epidemic of 1986–90   
Worst and longest recorded outbreak of yellow fever ever 
to strike the African country of Nigeria, where it spread 
to 19 out of 22 states, raged for five years and killed a 
reported 3,633 persons of the 16,230 who were infected 
by the virus that is transmitted by the bite of infective 
Aëdes aegypti mosquitoes. All of Africa during this period 
reported a total of 16,782 yellow fever cases with 3,919 
deaths, and thus most of the cases occurred in Nigeria; 
this was also the highest number of African cases in any 
five-year period since 1948.

In June 1986, the mosquito-borne disease broke out 
in the Benue state in southeast Nigeria; more than a third 
of the 559 persons infected perished. The disease then 
spread southwestward into the Cross River area, killing 
222 out of 697 persons infected, and by the end of 1986 
the epidemic had moved farther to the southwest, infect-
ing (but less severely) six other Nigerian states.

Nigeria was struck by both urban and jungle yellow 
fever. In urban areas, the reservoir of infection is human 
beings and female Aëdes aegypti mosquitoes; mon-
keys are the main reservoir for jungle yellow fever. In 
Nigeria’s nonurban areas, human beings contract jungle 
yellow fever through the bite of forest mosquitoes that 
have bitten infected jungle animals such as monkeys or 
apes.

In 1987, the epidemic’s epicenter became Ogbomosho, 
a city of some 600,000 people in Oyo state in southwest-
ern Nigeria, where there were 905 cases and 482 deaths 
from the fever. From Ogbomosho, it spread to six other 
southwestern states, including the capital city Lagos, 
before dying out in September. However, a month ear-
lier, in August 1987, a new focus of yellow fever had been 
established in several northwestern states in the country; 
the areas around Sokoto and Kaduna were affected until 
early 1988. Nigeria then remained free of the disease for 

several months until early June 1988 when the states of 
Kaduna, Katsina, Kano, and Bauchi (in the north central 
region) reported cases. That year, there were 4,920 yel-
low fever cases with 1,502 fatalities, compared to the year 
before (1987) when total infections were 2,676 with 866 
fatalities.

In 1989, Nigeria was the only African country report-
ing yellow fever; it had 3,270 cases and 618 fatalities. 
The disease escalated in Nigeria the following year—
4,075 cases—but because of effective mass immu-
nization, fatalities dropped to 223. The countries of 
Cameroon and Niger, Nigeria’s neighbors to the east and 
north respectively, also reported cases of yellow fever in 
1990. (Throughout the rest of the world in 1990, there 
were only 90 cases of the sickness, with 69 fatalities—all 
coming from six South American countries.)

During the five-year epidemic in Nigeria, children and 
teenagers were the large majority of the cases and deaths 
from the fever, according to hospital records. A num-
ber of epidemiological investigations were carried out 
that suggested that the actual number of cases was four 
to perhaps 90 times higher than officially reported fig-
ures. Consequently, the Nigerian government decided to 
include yellow fever vaccination routinely in its national 
child-immunization program.

Further reading: Howe, ed., A World Geography of 
Human Diseases; World Health Organization, “Yellow 
Fever in 1989 and 1990,” Weekly Epidemiological Records.

Northern Rhodesian (Zambean) Plague of 1917–18
Unexpected outbreak of plague in the northeastern dis-
trict of Northern Rhodesia (Zambia), killing 177 out of 
184 persons infected. The disease, carried by rats with 
plague-infected fleas, entered British East Africa about 
1912 (see PLAGUE PANDEMIC, THIRD) and later reached 
the Luangwa River valley in Northern Rhodesia in late 
January 1917. Within two months, plague had spread to 
seven villages along the Lumenzi River, killing 90 African 
natives.

Smallpox was first thought to have killed 25 natives 
in the village of Tembwe in the Luangwa Valley. An inves-
tigation by the area’s magistrate found victims suffer-
ing with buboes (swellings in the groin and armpit) and 
chest pains, and the discovery of bubonic-diseased rats in 
Tembwe. In nearby villages along the Lumenzi River, the 
natives contracted bubonic, pneumonic, and septicemic 
plague (the three clinical forms), and often those infected 
with the latter two forms die before developing buboes 
and coughing out infectious microorganisms. By April 
1917, plague had moved eastward from Northern Rho-
desia to Karonga in northern Nyasaland (another British 
protectorate, the present Malawi).
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Another outbreak of “rat” plague (bubonic) in 
the Luangwa Valley occurred between September 
and December 1917, and authorities, hoping to pre-
vent the spread of the disease, offered a reward of one 
penny for each rat killed. All 30 plague cases were fatal. 
Another plague outbreak, centered in the village of 
Chimbirima in March 1918, took the lives of 56 of 59 
stricken; about 30 more died before the epidemic ceased 

and more than 1.5 million rats were eradicated in the 
area.

Further reading: Gelfand, Northern Rhodesia in the 
Days of the Charter; Shattuck, Diseases of the Tropics.

Northern Rhodesian Smallpox Epidemic of 1955
See ZAMBEAN SMALLPOX EPIDEMIC OF 1955.
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Oberammergau Plague of 1634 See THIRTY YEARS’ 
WAR EPIDEMICS.

Omaha Indian Smallpox Epidemic of 1802 Out-
break of smallpox that killed about two-thirds of the 
Omaha, a Siouan tribe of North American Indians liv-
ing in the Missouri River valley of present-day northeast 
Nebraska.

Increasing trade and contact between the Plains Indi-
ans and Europeans resulted in the former being more and 
more infected by smallpox and other “foreign” communi-
cable diseases in the late 18th century; smallpox seriously 
attacked the Mandan, Shoshone, and Blackfoot tribes in 
the upper and middle Missouri River regions after 1780 
(see MANDAN INDIAN SMALLPOX EPIDEMIC OF 1837; BLACK-
FOOT INDIAN SMALLPOX EPIDEMIC OF 1837–38). It is most 
likely that the smallpox (variola) virus also reached the 
Omaha Indians in the lower Missouri region, for explor-
ers had observed pockmarked Omahas (the disease leaves 
pockmarks on the skin of survivors).

The Omaha, who had actively engaged in trade with 
white Europeans, were severely infected by smallpox in 
1802. The systemic infection was acute and spread rap-
idly through the Omaha villages, some of whose members 
became desperate and crazed and burned their houses to 
try to stop the spread of the lethal disease. Some Indians 

put their wives and children to death so that they might 
be spared the agonies of smallpox, frequently including 
blindness and, usually, disfigurement. At the time the 
mortality rate was higher among the Omaha than it was 
among Europeans, of whom 15 percent to 40 percent 
usually died.

At the height of the 1802 epidemic, the Omaha chief 
Wash-guh-sah-ba, better known as Blackbird, who had 
been one of the first Indians in the Missouri Valley to 
trade with whites, was stricken by smallpox. His loyal 
people did not desert him, but instead they drew around 
his bedside and unwittingly became infected themselves. 
(It is one of the most communicable of diseases, requiring 
only a breath to blow the variola virus from one mouth to 
another.) Honoring Blackbird’s dying request, the surviv-
ing Omahas buried him astride his favorite horse on the 
summit of a bluff overlooking the Missouri Valley, so that 
he could observe the whites’ boats coming up the river to 
trade with his people.

In 1803, Meriwether Lewis and William Clark were 
sent to explore the vast Louisiana Territory and later 
reported the Omaha smallpox epidemic and catastro-
phe (the tribe was sizably depopulated) to U.S. president 
Thomas Jefferson, who in turn directed Lewis and Clark 
to promote vaccination among the Indians in this new 
territory of the United States. The Indians, despite their 
sufferings, remained wary of vaccination.
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Further reading: Heagerty, Four Centuries of Medical 
History in Canada; Hopkins, Princes and Peasants: Small-
pox in History.

Ontong Java Island Influenza Epidemics During 
the 20th century, a series of influenza epidemics of vary-
ing intensity in the southwest Pacific coral island group 
Ontong Java (or Lord Howe), a dependency of New South 
Wales. Its native inhabitants are Polynesians.

Ontong Java, one of the largest atolls in the group, 
had an estimated population between 3,000 and 4,000 
in 1900. It was struck by a severe influenza epidemic 
in 1906. At its height, the epidemic claimed 30 to 40 
victims every day. Many of Ontong Java’s smaller set-
tlements were abandoned, and the population of the 
two main villages (Luanguia and Pelau) substantially 
reduced.

Influenza struck again in 1926 (33 deaths) and in 
1928 (several deaths), killing many infants. In most cases, 
mortality resulted from pneumonia complications follow-
ing the influenza infection.

In 1935 and 1936, influenza outbreaks killed 50 
people. Luanguia village was more severely affected (7.2 
percent mortality) than Pelau (3.4 percent mortality), 
perhaps because the infection was first brought into port 
by a trading ship, the Southern Cross.

The district officer, named Brownlees, was convinced 
that the infections were brought into Ontong Java by out-
side ships. He suggested that these ships should not be 
granted entry except on presentation of a medical clear-
ance certificate. He also recommended restrictions on 
emigration by native islanders. After another bout of 
influenza in 1939 (eight deaths), Brownlees reiterated his 
suggestions. He argued that Luanguia, which had more 
outside contact than Pelau, had suffered a 17 percent 
decline in its population since 1928 against an 8 percent 
decline in Pelau for the same period.

Later in 1939, the Closed District Regulations were 
enacted. Thereby, foreign ships were denied entry unless 
a certificate of medical clearance was produced. The 
regulations remained in effect until 1970 but were not 
strictly enforced as time went on. When World War II 
began, trading and missionary activities came to a grind-
ing halt, and the Luanguia trading station was perma-
nently closed. Even government shipping was sharply 
limited. Ontong Java remained quite isolated until the 
early 1950s.

Further reading: Carroll, ed., Pacific Atoll Populations.

Oporto Plague of 1899   See SPANISH PLAGUES OF 
1905–06 AND 1923.

Oregon Malaria Epidemic of 1829–33 Cata-
strophic outbreak of malaria that killed an estimated 
150,000 Native Americans (Indians) residing in what 
is now Oregon, Washington, and California. Because 
the mortality rate appeared to be overmuch for malaria, 
some have argued that the disease depopulating the vari-
ous Indian tribes during these years was either influenza, 
scarlet fever, typhoid, or typhus. Also, malaria exists more 
in tropical or subtropical areas. However, accounts of 
the epidemic by white settlers and Indians have stressed 
malarial symptoms: high fever, aching, nausea, shaking 
chills, shock, delirium, and coma. They also referred to 
the disease as “ague” (a fever of malarial character). In 
addition, the infection occurred only during the warm 
weather in the valleys and along the coast of America’s 
West.

In February 1829, the brigantine Owhyhee unknow-
ingly brought malaria into the Columbia River region. 
This trading vessel from Boston had made a port of call 
for peach trees at the Juan Fernandez Islands, off the 
coast of Chile, before proceeding north to Oregon. Infec-
tive Chilean mosquitoes, which easily bred in water tanks 
on board ships, transmitted malaria to human beings 
through their bites, and another vessel a month later 
arrived with more disease-carrying mosquitoes. By spring, 
the Columbia River had overflowed its banks, creating 
ideal breeding spots (stagnant water bodies and swamps) 
for malarial mosquitoes.

The Multnomah Indians on Sauvie Island at the 
mouth of the Willamette River (which flows into the 
Columbia) were the first to be struck by malaria, which 
wiped out the entire tribe in three weeks in the summer 
of 1829. Nearly 1,000 members of another tribe at nearby 
Fort Vancouver (Vancouver, Washington) also contracted 
the disease and died that summer.

Similar devastating malaria outbreaks in the summers 
of 1830, 1831, and 1832 struck the Kutenai (or Kootenai) 
and Thompson Indian tribes in the Willamette Valley and 
the Nootka and Salish tribes along the Pacific coast. Other 
valley and coastal Indians were attacked, too. In Fort 
Vancouver and other places, the mortality rate (deaths 
per thousand population) went as high as 95 percent at 
times. Each outbreak came to a close with the arrival of 
winter. Before the summer of 1829, the Indian population 
in this region (now parts of Oregon and Washington) 
totaled about 100,000 natives; at the end of the epidemic 
in 1833, their number had been reduced to about 20,000.

Indians who fled in terror from their villages car-
ried the protozoan (miasmodium malaria) and infective 
mosquitoes with them into California, where eventually 
some 70,000 Indians fell victim to malaria. White settlers 
also contracted it, but the death rate among them was far 
lower. Some authorities have claimed that the deaths of 
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some 150,000 natives in these regions made the settle-
ment of white emigrants easier there in the succeeding 
years.

Further reading: Harrison, Mosquitoes, Malaria and 
Man; Simpson, Invisible Armies.

Oxford Typhus Epidemic of 1577 (Black Assize) 
Sudden outbreak of typhus fever among the jury, pre-
siding officials, and courtroom spectators at the county 
court, or assize, held at Oxford, England, on July 5 and 6, 
1577.

An English Catholic bookbinder called Rowland 
Jencks was then being tried for various offenses against 
the government and the Anglican Church, and the trial 

occasioned considerable interest among the Oxford citi-
zenry. The crowded courtroom was an ideal place for 
typhus fever to spread, as the largely unwashed specta-
tors undoubtedly were full of lice, the vectors of this 
highly infectious and often fatal disease. The fever killed 
over 500 people, all of whom had attended the assizes; 
no women were reported to have died in this epidemic, 
although there is no evidence that none were present 
in the courtroom. Among the fatal cases were approxi-
mately 100 men associated with Oxford University. The 
more reliable contemporary accounts state that symptoms 
began appearing around the middle of July and that the 
disease ran its course in about one month. Jencks, the 
man on trial, was found guilty and had his ears cut off 
but escaped infection and lived another 33 years.

This deadly and seemingly mysterious epidemic 
caused much alarm and curiosity. The English philoso-
pher-scientist Francis Bacon investigated the evidence 
and concluded that corrupted air, or miasma, caused the 
disease. This idea was believed by many men of science 
and medicine until the late 19th century. Washing the 
body and changing into clean clothes regularly, the sim-
ple means by which lice would have been eliminated and 
typhus fever avoided, would not become common prac-
tice among either the lower or the higher classes in Great 
Britain for another 300 years.

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

Oxford Typhus Epidemic of 1643 Widespread epi-
demic of lice-borne typhus fever that erupted among 
Royalist army troops at Oxford, England, in the spring of 
1643 during the English Civil Wars.

An eyewitness who wrote a detailed account of the 
epidemic observed that the “disease became so epidemi-
cal that a great part of the people was killed by it; and as 
soon as it had entered a house it ran through the same, 
that there was scarce one left well to administer to the 
sick.” This statement attests to the rapidity with which 
the human body-louse transmitted typhus fever from per-
son to person, especially in crowded living quarters and 
among people whose lack of personal hygiene encour-
aged the breeding of these parasitic vectors. The author 
also provides a detailed description of the symptoms and 
course of the disease that identifies it unmistakably as 
typhus fever. The infection spread quickly through the 
town and surrounding countryside. Mortality was espe-
cially high among old men, but also among “not a few 
children, young men, and those of a more mature and 
robust age.” So devastating was the epidemic to both the 
Royalist and Parliamentary forces, who were suffering 
from the disease at Reading (see READING TYPHUS EPIDEMIC

Sir Francis Bacon (1561–1626), English statesman, carried on 
various philosophical and scientific investigations, arguing for keen 
observation, critical mental faculties, and the inductive method of 
interpreting nature. He wrote numerous important literary and 
professional books during his lifetime during the reigns of Queen 
Elizabeth I and King James I. (Bettmann/CORBIS)
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OF 1643), that hostilities in the Civil War were inter-
rupted for many months.

The two opposing armies spread epidemic typhus 
fever far and wide throughout England as they moved 
from place to place during the English Civil War of the 
1640s. So commonplace did the infection become dur-

ing these years that few accounts of individual outbreaks 
were recorded. An exception is the devastating attack 
suffered by the town of Tiverton, England (see TIVERTON

TYPHUS EPIDEMIC OF 1644).
Further reading: Creighton, A History of Epidemics in 

Britain; Zinsser, Rats, Lice and History.
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Pakistani Malaria Epidemic of 1929 Severe but 
localized outbreak of malaria that ravaged the north-
ern part of the province of Sind in present-day Paki-
stan. Drought-ridden for several years, the province 
was deluged by torrential rains during July and August 
1929. This caused extensive flooding that, in addition to 
destroying crops, homes, and trade, extended the lifes-
pan of the adult anopheline mosquitoes and created more 
breeding places for their larvae. These were ideal condi-
tions for the spread of malaria, which is caused by a tiny 
parasite in the human bloodstream and transmitted from 
person to person by the bite of an infective female anoph-
eline mosquito.

During the autumn of 1929, malaria spread through-
out northern Sind; Plasmodium falciparum was discov-
ered to be the main parasite involved. In the initial phase, 
many people acquired benign tertian infections, some 
of which developed into full-blown attacks of malaria 
in the spring of 1920. Complications of the spleen were 
found to be exceptionally high (near 90 percent in some 
affected areas) following the epidemic. The Larkana dis-
trict, among others, suffered severely. It was apparently a 
devastating outbreak that killed about 40,000 people in 
Sind province. Most of the victims were children born 
since the previous epidemic 12 years earlier.

Further reading: Covell and Baily, “The Study of a 
Regional Epidemic of Malaria in Northern Sind;” Harri-
son, Mosquitoes, Malaria and Man.

Panamanian Yellow Fever Epidemics of 1880–
1904 Outbreaks of yellow fever during the building 
of the Panama Canal, attacking French laborers at first 
and U.S. and other workers later. Panama, during the 
canal years, was referred to as a “white man’s graveyard” 
because the disease would break out in groups of nonim-
mune whites arriving daily for work on the project and 
kill off many of them.

In 1879, French engineer Ferdinand de Lesseps was 
put in charge of construction of a Panama canal, but 
in 1889 the project was abandoned when the French 
company failed, partly from financial mismanagement 
and partly from the ravages of yellow fever among the 
laborers.

During the time the French were in Panama, yellow 
fever, transmitted by the Aëdes aegypti mosquito, never 
died out, and outbreaks usually occurred every two to 
three years. In 1882, 125 people died of yellow fever; the 
number doubled the following year; and in 1885, about 
1,300 people perished. The mortality rate from yellow 
fever in Panama fluctuated from 12 percent to 70 percent. 
With 20,000 laborers digging the canal in 1884, one-third 
of them were sick or dying of disease. In 1886, 30 French 
engineers arrived and, within a month, 13 of them had 
died. The death rate was then estimated at 176 per 1,000 
workers.

A new director general for the French, Jules Dingler, 
arrived in Panama in 1883 and proclaimed that only drunk-
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ards and the dissipated died from yellow fever. Dingler’s 
daughter and son soon died of the disease and his wife died 
in 1884. He soon returned to France, a broken man.

As early as 1854, the theory that mosquitoes transmit-
ted yellow fever had been put forth by Carlos Finlay, a 
Havana physician. It was largely ignored due to the con-
viction of the medical community that yellow fever was 
caused by filth and poisonous gases arising from marshes 
and could be contracted only by touching soiled clothing 
and bedding of a patient.

The Aëdes aegypti mosquito breeds in domestic water 
containers and survives in close contact with humans. 
The conditions in Panama were ideal for the mosquito; 
at the time, bowls of still water were scattered throughout 
buildings to keep ants off beds and flowers, rainwater was 
gathered in large barrels, and doors and windows were 
kept wide open, letting in mosquitoes.

The digging of the canal was taken over by the United 
States in 1904, and American military doctor William 
C. Gorgas was sent to the canal area, where yellow fever 
and malaria, which is also carried by mosquitoes, were 
hindering the excavation work. Gorgas had previously 
worked with Dr. Walter Reed on the 1898 campaign to 
rid Havana of yellow fever; Reed had proved that yellow 
fever was transmitted by the Aëdes aegypti mosquito. Gor-
gas isolated all yellow fever patients in mosquito-proof 
rooms, and sanitary brigades were organized to drain off 
stagnant water and fill in pools. Clogged drainage chan-
nels were sprayed with weed killer to eliminate stagnant 
water places where adult mosquitoes could breed. By 
1907, yellow fever had been eradicated, and the comple-
tion of the Panama Canal (in 1914) was made possible. 
Gorgas had persisted despite the belief of the canal’s chief 
engineer George W. Goethals that the sanitary measures 
were a waste of time and energy.

Further reading: Bassett, “Yellow Fever;” Williams, 
The Plague Killers; McCullough, The Path between the 
Seas: The Creation of the Panama Canal; McNeill, Plagues 
and Peoples.

Papua New Guinea Influenza Epidemics of 
1969–70 Two influenza epidemics, offshoots of the 
HONG KONG INFLUENZA PANDEMIC OF 1968.

Both epidemics were caused by the same virus strain, 
later identified as the 1969 Hong Kong (A/New Guinea/
1/69H3N2), but the attack rate and other features varied 
dramatically from area to area. According to one estimate, 
the 1969 epidemic was neither as widespread nor as seri-
ous as most contemporary accounts said it was. Neverthe-
less, influenza and complications arising from it claimed 
over 3,000 human lives between July and October 1969. 
The town of Mendi, in the southern highlands of Papua 
New Guinea, suffered a very high attack rate and the mor-
tality ranged between 3 percent and 5 percent. Many of the 
deaths were not even reported until an official investiga-
tion into the mortality began. Strangely, the adjoining Tari 
Valley region reported a low attack rate and no deaths.

A similar situation prevailed in the country’s eastern 
highlands. In some villages, nearly every person came 
down with the clinical symptoms, and the morbidity was 
nearly 100 percent. Other villages in the same region 
escaped relatively lightly, with a 5 percent to 10 percent 
attack rate despite an equally susceptible population and 
close and constant contact with affected persons. Prompt 
reporting of outbreaks, the establishment of properly 
equipped medical centers, and the drafting of a plan of 
action in the event of an outbreak, it was recommended, 
would substantially reduce mortality in future epidemics.

In 1970, the same virus strain reappeared to cause 
another influenza outbreak. Some of those who had 

In 1904, U.S. Army surgeon William C. Gorgas (1854–1920) was 
sent to Panama to battle yellow fever and malaria, which were the 
main obstacles to the building of the Panama Canal. Within two 
years, his measures had eradicated yellow fever and had brought 
malaria under control in the canal region. (Bettmann/CORBIS)
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escaped the previous infection were attacked this time, but 
not everybody. Many of the island groups in the Pacific 
Ocean experienced influenza outbreaks in 1969–70.

Further reading: Health and Disease in Tribal Societies;
Mackenzie, ed., Viral Diseases in South-East Asia and the 
Western Pacific.

Paris Cholera Epidemic of 1832 See FRENCH CHOL-
ERA EPIDEMIC OF 1832–33.

Paris Diphtheria Epidemic of 1576 Outbreak 
recorded by the contemporary physician Guillaume de 
Baillou (1538–1616). Although fatal illnesses involving 
sore throat, difficulty in breathing, and paralysis of the 
soft palate had been noted throughout late classical and 
medieval times, it is only from the 1500s that detailed 
records of possible diphtheria epidemics exist. In Holland 
and Basel in 1517, for instance, many people died of suf-
focation, often within a day, their throats inflamed and 
the tongue and pharynx covered with a whitish mem-
brane. Baillou’s accurate account of the 1576 epidemic 
reflects the increasing differentiation among diseases in 
the 16th century, as do his vivid descriptions of other 
infections in Paris, France (see PARIS WHOOPING COUGH

EPIDEMIC OF 1578).
Born and educated in Paris, Baillou stayed there to 

practice medicine, becoming a champion of the methods 
of Hippocrates (an ancient Greek physician). Baillou’s 
writings, none of which were published in his lifetime, 
emulate the great Greek doctor by describing various dis-
eases that ran their course during a given year. In 1576 
Baillou observed a number of patients stricken with rapid, 
shallow breathing—though without a cough, phlegm, or 
marked fever—that continued until they died. Disagree-
ing with other physicians who believed it was a lung 
disease, Baillou claimed the cause was in the lower abdo-
men. His suspicions were confirmed when an autopsy 
revealed a purulent kidney in one of his patients.

Another autopsy on a seven-year-old boy, whose phar-
ynx was slightly swollen before he died, found the false 
membrane characteristic of the disease. As Baillou put it, 
“sluggish resisting phlegm was found which covered the 
trachea like a membrane and the entry and exit of air to the 
exterior was not free.” In describing a similar epidemic two 
years later, Baillou wonders whether “an opening in the lar-
ynx” might work to restore complete breathing; however, 
he does not seem to have performed a tracheotomy himself.

Parisians in the 1500s were highly susceptible to 
infectious diseases; epidemics of one sort or another were 
an almost annual occurrence. Students, merchants, and 
ambassadors to the French court came and went in the 
city, adding to the already large population. (One of Bail-

lou’s diphtheria victims was a Spaniard.) The residents of 
Paris had to put up with houses crowded close together, 
an inadequate water supply, unpaved roads, and poor 
sanitation. On top of unhealthy living conditions, Pari-
sians also suffered disproportionately during the Wars of 
Religion then ravaging France. The French kings—first 
Charles IX and then his brother Henry III—had struggled 
to maintain their power against many contenders, includ-
ing their own relatives, factions in the nobility, French 
Protestants, and the rulers of England and Spain. To 
support their battles the kings had taxed Paris, the seat 
of their court, for millions of francs by 1576, while the 
lawless troops quartered in the city had pillaged so many 
supplies that poorer people were without food. The weak-
ened city was especially vulnerable to contagious disease.

Further reading: Baillou’s account in Ralph Major’s 
Classic Descriptions of Disease; Sutherland, “Parisian Life 
in the Sixteenth Century;” Thompson, The Wars of Reli-
gion in France, 1559–1576.

Paris Influenza Epidemic of 1918–19 Unprec-
edented epidemic of influenza that killed approximately 
11,500 Parisians in the last six months of 1918 and the 
early part of 1919, nearly one-third of them in the five 
weeks from October 5 to November 2. La grippe (“Span-
ish Flu” in English-speaking countries) first appeared 
among French soldiers in April 1918 and was transmitted 
by them to Paris, where unusually high numbers of influ-
enza deaths were recorded in July. The epidemic escalated 
through the next two months and reached its peak in the 
second half of October.

Paris experienced the usual conditions of an unex-
pected and deadly epidemic: overcrowded and under-
staffed hospitals, lack of adequate medical supplies, 
shortage of coffins, hasty nocturnal burials. Although 
newspapers gave the epidemic some coverage, France’s 
government chose to deflect attention from it in an effort 
to minimize alarm among a public already wearied from 
the stresses of World War I (1914–18). Accordingly, stan-
dard measures of public health control such as the closing 
of schools and theaters and restriction of public transpor-
tation were not immediately imposed. As the epidemic 
exploded in mid-October, however, disinfection of private 
homes and public places was ordered, and schools were 
closed from October 26 to November 4.

Prescribed medicines, those hawked by unscrupu-
lous pharmacists but also those recommended by medi-
cal practitioners, were marginally effective at best. The 
onion cure, popularized by New York businesswoman 
Mrs. Hetty Green, was taken quite seriously. The medi-
cally sanctioned treatments included quinine powder 
mixed with coffee; aspirin; stimulants such as acetate of 
ammonia, caffeine, alcohol, camphor, strychnine, and 
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arsenic administered orally or intravenously; various 
antiseptics; and newly developed vaccines and antipneu-
monic serums. Even bleeding and scarification (whereby 
turpentine was injected subcutaneously into the thigh to 
provoke an abscess) were employed.

The epidemic at Paris was part of a global pandemic 
that killed millions of people throughout the world (see 
SPANISH INFLUENZA PANDEMIC OF 1917–19). Influenza is 
usually fatal mainly among elderly people, who die from 
pneumonic complications; this time, the flu killed not 
only in huge numbers, but also an abnormally high pro-
portion of healthy young adults (a phenomenon shared 
with plague). The extraordinary mortality of the influ-
enza of 1918–19 has never been explained.

Further reading: Delumeau and Lequin, Les malheurs 
des temps; van Hartesveldt, The 1918–1919 Pandemic of 
Influenza.

Paris Plague of 1466 Large-scale epidemic of plague 
that killed an estimated 40,000 people, according to 

contemporary chronicles. Climatic factors (along with 
astronomical phenomena, connivance of lepers or Jews, 
sorcery, etc.) were often cited as explanations for out-
breaks of plague; Parisians attributed the onslaught of 
plague in August 1466 to a series of summer heat waves. 
Throughout the plague centuries, in addition to seeking 
causes for its arrival in their towns, people also attempted 
to bring epidemics to an end through religious supplica-
tion. The citizens of Paris made a grand and solemn pro-
cession through the streets in hopes of alleviating their 
misery in 1466, but the plague only increased in violence 
and shortly thereafter spread to the outer environs of the 
city.

Further reading: Biraben, Les hommes et la peste en 
France; Nohl, The Black Death.

Paris Whooping Cough Epidemic of 1578   First 
definite outbreak of whooping cough, described by 
the noted French physician Guillaume de Baillou, who 
claimed that he had read of no similar illness in the 

An infirmary ward in the Hôtel-Dieu, a seventh-century-built hospital in Paris, where anatomy and surgery were taught and diseases (plague, 
diphtheria, whooping cough, etc.) were treated and studied. This picture is from a 16th-century wood engraving.
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writings of any other author. The disease, however, may 
have existed for years before, since nearly a century later 
one writer says that “old women and empirics” treated it. 
A disease handled mostly by midwives and other unof-
ficial healers would be unlikely to attract attention from 
doctors and learned writers.

The victims Baillou saw tended to be young children 
and infants of four months, 10 months, and a little older; 
though some of them recovered, many others died. Their 
principal symptom was a violent cough, which some-
times abated for four or five hours at a time (perhaps the 
reason, Baillou suggests, for the disease’s common name 
quinta, from the Latin for “five”). Many patients also suf-
fered from fever and vomiting. They breathed with such 
difficulty that it seemed they were being strangled; they 
expelled blood from the nose and mouth after a cough-
ing attack. Relying like the ancient Greek physician 
Hippocrates on close observation of his patients, Bail-
lou believed that an irritation of the lung was at fault, 
since he noticed that many victims coughed up “putrid 
phlegm.”

Baillou also followed Hippocrates in noting climate 
conditions, like the “burning and hot” summer that pre-
ceded the epidemic. Other contemporary records indi-
cate that no rain fell for months in much of France that 
year; because of the widespread drought food was scarce. 
Excessive heat and famine could only add to the mis-
ery of Parisians, who already endured unhealthy living 
conditions. As a university city, an important trading 
center, and the seat of the French court, Paris drew 
many travelers both from France and from other coun-
tries. In the crowded city many of them moved from one 
lodging to the next, renting space in the attics or spare 
rooms of other people’s homes. With its dense population 
and poor sanitation, Paris was hit by numerous epidem-
ics throughout the 16th century, including another one 
described by Baillou, the PARIS DIPHTHERIA EPIDEMIC OF 
1576.

Further reading: Baillou’s account in Ralph Major’s 
Classic Descriptions of Disease; Mahoney, Madame Cathe-
rine; Rosen, “Acute Communicable Diseases;” Sutherland, 
“Parisian Life in the Sixteenth Century.”

Peking (Beijing) Pneumonia Epidemics of 1949, 
1952–53, and 1958–59 Three epidemics of bron-
chopneumonia in Peking (Peiping, now Beijing), the 
capital of the communist People’s Republic of China. The 
common feature of the three outbreaks was that they pre-
dominantly attacked preschoolers and young children.

The first epidemic struck Peking during the winter of 
1949, affecting mainly preschoolers and young children 
in schools. Infants apparently did not suffer to the same 
extent. By all accounts, the disease was clinically mild 

and mortality very low; this has been attributed to the 
efficacy of aureomycin treatment. The southern Chinese 
city of Shanghai was concurrently attacked by a similar 
outbreak.

The next epidemic was closely associated with an out-
break of influenza in Peking just before and during the 
winter of 1952. In January 1953, the incidence of juve-
nile bronchopneumonia began to climb dramatically. 
During the next four months, 3,148 cases (87.7 percent 
of them infants less than two years old) were treated at 
Peking’s Second Children’s Hospital. Influenza virus type 
A was isolated from a couple of patients. Most (66.6 per-
cent) of the cases occurred during January and February, 
and the fatality rate was reportedly a staggering 52.6 per-
cent. The illness lasted about three weeks and was often 
complicated by neurological symptoms such as convul-
sions and coma; pleurisy was also noted in some cases. 
The generally prescribed treatment of antibiotics and 
sulfa drugs did not prove efficacious. Autopsies revealed 
that death was caused by interstitial pneumonia, necro-
sis of the bronchial and alveolar walls, and hemorrhages 
in the alveoli. The northern Chinese city of Tientsin was 
also infected during this period.

The third pneumonia epidemic, perhaps the worst 
and certainly the most extensive, struck Peking during 
the winter of 1958. Starting in October 1958, 3,398 cases 
were treated at one of the city’s pediatric hospitals over 
the next five months. Clearly, this was a very severe epi-
demic, with many patients not responding to aureomycin 
or other antibiotic therapy. Mortality was exceptionally 
high; 528 of the 3,398 patients mentioned above died, a 
mortality rate of 15.5 percent. On the basis of statistics 
compiled from eight hospitals, of 535 critically ill patients 
180 died, a 33.6 percent fatality rate. As in the previous 
epidemic, most of the patients were infants less than two 
years of age; the majority of those were in the six-months-
to-one-year-old category.

The epidemic began in October 1958, peaked in mid-
December, and began subsiding after the middle of Janu-
ary 1959. Cases continued to be observed after February 
and even into May, but these later cases were much milder 
and had noticeably lower mortality. During the height of 
the epidemic, most of the patients suffered a very severe 
form of the disease involving the respiratory, cardiovas-
cular, gastrointestinal, and neurological systems. The 
main causative agent was identified as a type 7 adenovi-
rus, which had apparently also infected most of the cities 
north of the Yellow River, including Harbin (Pinkiang), 
Changchun, Shenyang (Mukden), Huhehot (Kweisui), 
Changchiakou, and Tientsin, but had spared most areas 
south of it. Around the same time, most of the country 
was ravaged by a serious outbreak of measles wherein the 
fatality rate was unusually high because of complications 
such as pneumonia.
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Further reading: Chin-Hsien, “Adenovirus Pneumo-
nia Epidemic among Peking Infants and Preschool Chil-
dren in 1958;” Evans, ed., Viral Infections of Humans.

“Perinthus, Cough of” See “COUGH OF PERINTHUS.”

Persian Cholera Epidemics of 1821–22 Series of 
cholera epidemics, resulting from the ASIATIC CHOLERA

PANDEMIC OF 1817–23, that struck Persia (Iran) and other 
countries around and near the Persian Gulf in 1821 and 
1822.

Cholera was introduced into southeastern Arabia in 
1821 by British troops arriving in Muscat, Oman, from 
Bombay (see INDIAN CHOLERA EPIDEMIC OF 1817–18). 
When the disease first attacked the unsuspecting popu-
lation with vomiting and severe diarrhea, they were not 
even sure what to call it. Among those who were infected, 
some died within hours, others within two to three days; 
very few actually survived. The epidemic claimed more 
than 10,000 lives in Muscat alone.

From Muscat, it spread along the coast to Bahrein 
and the Persian port of Bandar Abbas (at the mouth of 
the Persian Gulf). In August 1821, cholera entered Bush-
ire on the northeastern coast of the Persian Gulf. Within 
a week, the Persian (Iranian) towns of Kazerun and Shi-
raz reported outbreaks. In Shiraz, the prince’s camp was 
struck with great severity. From Shiraz, the disease trav-
eled north to Jedz and Tehran; in 1822–23, it spread to 
Resht on the south shore of the Caspian Sea and then 
across the waters to Astrakhan (see ASTRAKHAN CHOLERA

EPIDEMIC OF 1823).
Meanwhile, in 1821, cholera had invaded Basra, the 

most important port of the Persian Gulf region, with tre-
mendous virulence. About 15,000 to 18,000 people died 
there within a three-week period. Caravan and water traf-
fic carried the infection up the Tigris River to the city of 
Baghdad and the surrounding areas. A Persian army that 
had besieged the city at this time was engulfed by the epi-
demic. Its commander, Muhammad Ali Mirza, succumbed 
to it, as did many of his soldiers. With the onset of win-
ter, cholera subsided in the area.

However, in the spring of 1822, cholera erupted once 
again along the Tigris and Euphrates rivers. The Persian 
army, having defeated the Turks at Erivan (Yerevan), had 
pursued them westward and was once again attacked, this 
time viciously, by cholera. Panic-stricken troops retreated 
to Khoi (in northwestern Iran) and dispersed from there 
in various directions, thereby spreading the disease across 
all of Persia. Tabriz was among the towns hard hit by the 
epidemic, as was Tauris, where nearly 5,000 people died 
within a few weeks (see PERSIAN CHOLERA EPIDEMIC OF 
1829–30). From Tauris, cholera was transported to Tif-

lis (Tbilisi, Georgia) and then to Astrakhan, which had 
already been invaded across the Caspian Sea from Resht. 
In 1822, the disease struck Syria (see SYRIAN CHOLERA EPI-
DEMIC OF 1822–23). Sometime in 1821, cholera was also 
reported from Zanzibar on the east coast of Africa.

Further reading: Macnamara, A History of Asiatic 
Cholera; Pollitzer, Cholera.

Persian Cholera Epidemic of 1829–30 Part of the 
ASIATIC CHOLERA PANDEMIC OF 1826–37, invading the city 
of Tehran (Teheran) in the fall of 1829 en route from its 
origin in India to Russia and Europe (see INDIAN CHOL-
ERA EPIDEMIC OF 1826–27). The infection is believed to 
have been imported from the city of Herat in Afghanistan, 
where two Afghan princes were among its victims.

In 1830, cholera attacked the Persian city of Tabriz 
and the territories across the Russian frontier. Tehran was 
again infected during that year, and the infection spread 
to the cities of Kazvin, Kashan, and Isfahan. In the same 
year, Tabriz was also invaded by a severe plague epidemic 
(see PERSIAN PLAGUE OF 1830).

Efforts to contain the spread of this cholera epidemic 
by introducing sanitary and quarantine measures did not 
yield results since most of the water supply sources were 
already contaminated. Persia (Iran) suffered other devas-
tating cholera epidemics in 1846 and 1852–53 during the 
ASIATIC CHOLERA PANDEMIC OF 1846–63.

Further reading: Elgood, A Medical History of Persia 
and the Eastern Caliphate.

Persian Cholera Epidemics of 1846–63 Out-
breaks connected with the ASIATIC CHOLERA PANDEMIC OF

1846–63.
According to C. Macnamara in A History of Asiatic 

Cholera and R. Pollitzer in Cholera, the epidemic invaded 
Meshed (Mashhad) via Afghanistan (see PERSIAN CHOLERA

EPIDEMIC OF 1829–30) at the end of 1845. However, the 
Persian epidemic is generally considered to have begun in 
Tehran in the summer of 1846. The infection was carried 
from Bombay to the countries of the Arabian Peninsula, 
from where it spread to Iran, Iraq, and southern Russia.

Tehran’s first case was reported on July 23, 1846. The 
Persian shah, who was at his summer retreat a few miles 
from Tehran, panicked at the mere mention of the disease 
and fled with his entourage to a village 20 miles away in 
the hills. The shah’s hasty flight scared his subjects in the 
city, even though the mortality was still no more than 15 
people a day. Following his lead, they too fled Tehran in 
panic.

By then, the epidemic had intensified and even the 
shah’s camp was not spared. He lost four of his immediate 
family members—a seven-year-old son, a daughter, and 
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two wives—to cholera. His minister for foreign affairs met 
with the same fate. Cholera also made inroads into the 
British mission, killing one person there. In fact, almost 
every infected person died. The European doctors were 
unable to treat cholera patients, and the estimated death 
toll in Tehran rose sharply to 12,000, nearly one-quarter 
of its population. Meshed, Tabriz, and all of Ghilan prov-
ince were affected too. By the end of 1846, cholera had 
penetrated as far north as Derbent on the Caspian Sea. 
The epidemic did not spread beyond Qazvin (Kazvin) in 
the west and subsided as rapidly as it had started.

However, in 1852, cholera reappeared in Tehran, 
spreading from its focus in India. Once again, the shah 
and his entourage left the city for the hills; some four-
fifths of the city’s residents left their homes as well. Those 
left behind were already severely afflicted by the disease. 
Apparently, more than 100 people died every day. The 
shah’s camp was affected too, but no one died. This time, 
the epidemic spread west up to Zenjan, south to Shiraz 
and Hamadan, and east up to Shahrud and Mazanderan. 
Thus, by 1853, it had devastated the entire central part 
of the country. In Mazanderan, for instance, the mortality 
rate was so high in some villages that no one escaped.

In 1861, severe cholera broke out again in Tehran, 
just as the famine situation there was improving. Again, 
the source of the original epidemic was in India. Chol-
era struck Meshed in 1862, killing 100 to 120 peo-
ple daily. One of the shah’s sons died in the epidemic, 
and the shah once again fled to the country with his 
camp. Tehran’s public health authorities did nothing to 
curb the epidemic. Rather, they were careless in allow-
ing entry to a large contingent of 5,000 pilgrims from 
Meshed (where cholera raged in full fury) without tak-
ing any precautions either before or immediately fol-
lowing their arrival. Two days later, on August 7, 1862, 
cholera began spreading rapidly through Tehran’s poorer 
sections. Mortality was not high. The epidemic then 
traveled to Iraq, the Saudi Arabian region, and then into 
southern Russia.

Further reading: Elgood, A Medical History of Persia 
and the Eastern Caliphate; Macnamara, A History of Asiatic 
Cholera; Pollitzer, Cholera.

Persian Cholera Epidemics of 1866–70 Annual 
outbreaks of cholera, recrudescences of the ASIATIC CHOL-
ERA PANDEMIC OF 1865–75.

In 1866, cholera traveled from Mecca into Mesopota-
mia (Iraq) and then north along the Tigris and Euphrates 
rivers, attacking Tabriz, the Caspian Sea coast, and the 
Caucasus region with tremendous virulence. The Brit-
ish consul based in the city of Tehran promptly alerted 
the government of India about cholera’s arrival in Persia 
via Kurdistan. The disease was rampant in western India 

then and may have been spread by Indian merchants from 
Afghanistan to Kurdistan.

Tehran was severely infected early in the summer of 
1867, presumably a continuation of the 1866 outbreak. 
Later in the summer, cholera spread along the route from 
Tehran to Meshed (Mashhad) and as far south as Kashan, 
and then through the provinces of Amul, Balfurush, and 
Sari into the Astrabad (Asterabad) district, from where it 
posed a direct threat to Europe. Most of Persia was over-
run by cholera during 1868. In February, for instance, 
1,868 cases were reported from Mazanderan province. 
Cholera was particularly severe along the Meshed-
Astrabad route and also along the routes from Herat to 
the extreme northwest of the country. The outbreak in 
Meshed occurred in July at the height of the pilgrimage 
season; every day 100 to 120 pilgrims died of the disease. 
Among the dead was Jalal-ul-Dowla, son of the shah and 
prince governor of Khorasan (Khurasan) province. The 
panic-stricken shah fled the country with his entourage. 
A large band of 5,000 Muslim pilgrims returned to Teh-
ran from Meshed on August 5. Despite being forewarned 
about the arrival of this group, the Tehran officials did not 
introduce any preventive measures. Two days later, chol-
era spread among Tehran’s poorer sections but did not 
cause heavy mortality. Other bands of homeward-bound 
pilgrims transported the disease to the towns of Khat, 
Birjand, Yezd, Kirman (Kerman), and west to the cities of 
Hamadan and Isfahan and north to the Atrak River.

In 1869, cholera revisited most of the same areas, even 
extending farther south from Isfahan to Shiraz (2,000 
deaths) and the Persian Gulf and farther west through 
Kirmanshah (Kermanshah) into the Turkish district of 
Khalis. The cities of Kashan and Tabriz in the northwest 
were also affected; from there, cholera spread to Kiev in 
Russia during July and August 1869 (the start of a long 
and devastating invasion of much of European Russia). 
Simultaneously, cholera also spread into the Central Asia 
region and into the Arabian Peninsula. The disease sub-
sided in Persia during the winter of 1869–70. See also 
PERSIAN CHOLERA EPIDEMICS OF 1846–63.

Further reading: Elgood, A Medical History of Persia 
and the Eastern Caliphate; Macnamara, A History of Asiatic 
Cholera.

Persian Influenza Epidemic of 1833 Probably part 
of the influenza epidemic occurring then at several places 
throughout the world and attacking thousands of people.

The epidemic is believed to have arrived in Persia 
(Iran) via Syria and Constantinople (Istanbul). It erupted 
with great virulence in Tehran (the capital) in the sum-
mer of 1833 and left scarcely anyone untouched. In fact, 
numerous employees at the government of India’s mission 
at the summer resort of Shemiran (10 miles to the north) 
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were attacked and their chief, Sir Robert Campbell, was 
forced to vacate and take refuge in Tehran! The shah 
of Iran did not escape either. Tehran was badly hit; the 
epidemic claimed dozens of human lives every day and 
caused widespread morbidity. Quantitative morbidity and 
mortality data are not available.

A serious shortage of bread and other food supplies 
left people even more helpless. Meanwhile, the shah’s 
condition was rumored to have worsened—apparently 
because of improper medical treatment. He subsequently 
recovered, but a general state of confusion prevailed in 
the country. It was exacerbated by the announcement 
of the death of the ailing prince royal (eldest son of the 
shah) late in 1833.

Further reading: Elgood, A Medical History of Persia 
and the Eastern Caliphate; Patterson, Pandemic Influenza, 
1700–1900.

Persian Influenza Epidemic of 1918 Severe epi-
demic of influenza—part of the worldwide SPANISH INFLU-
ENZA PANDEMIC OF 1917–19—that simultaneously invaded 
Persia (Iran) from several directions during the latter half 
of 1918.

The epidemic was first reported in early August with 
invasions from the north and west. From southern Rus-
sia, influenza traveled to the cities of Ashkhabad (on the 
Persian border) and Meshed (arriving August 3), west 
along the Teheran (Tehran) highway, and south to Birjand 
(August 4). On the same day, a flu offshoot from Baku 
entered Enzeli. Meanwhile, influenza was also creeping in 
from neighboring Mesopotamia (Iraq) in the west, which 
suffered two rounds of infection (June–August and Sep-
tember–November). From Baghdad, the infection trav-
eled eastward along the motorways to arrive in the city of 
Kermanshah in August, and Hamadan, Qazvin (Kazvin), 
and Teheran in September.

On September 2, the city of Tabriz was invaded via 
the rail route from Tbilisi, and the province of Seistan 
by road from Birjand. Highway traffic carried the virus 
from Teheran south to Isfahan (mid-October) and on to 
Yezd. Following yet another route of infection, influenza 
crossed the Indian Ocean from India (see INDIAN INFLU-
ENZA EPIDEMIC OF 1918–19) to various Persian Gulf cit-
ies. Both Bandar Abbas (which suffered an epidemic 
lasting three months) and Mohammerah (Khorramshahr, 
via Basra) were attacked on October 1. From the latter, 
influenza spread to the towns of Ahwaz, Shushtar, and 
Dizful, causing two outbreaks. The first, a mild one, 
occurred among civilians in August. The second, a more 
severe outbreak, attacked British forces in Ahwaz. From 
the Persian Gulf port of Bushire (September 4), the epi-
demic spread inland to Shiraz (October 3) and Kerman 
(November 2).

The epidemic was very uneven in its impact across 
the country. Mortality was generally much higher in rural 
areas and among the native population. Death was most 
commonly caused by thoracic complications following 
the influenza.

The epidemic broke out rather suddenly in the capital 
of Teheran (250,000 population) on September 22, 1918. 
It is believed to have been introduced by visitors from 
Qazvin. The attack rate was very high, as were the casu-
alties among the poor. Two thousand deaths reportedly 
occurred, but this is considered an understatement.

The city of Shiraz (50,000 population) suffered 
intensely. Normal life was disrupted as the epidemic 
spread rapidly across Fars province, killing over 2,000 
people. Some of the Indian and Persian troops were 
severely depleted. Young males were more susceptible 
than any other segment of the population.

Bushire (population 30,000) reported some 15,000 
cases and about 1,500 deaths. Thousands fled the city in 
panic. Seventy thousand of Meshed’s 100,000 residents 
were infected; 3,500 died. Influenza attacked the entire 
province of Khorassan (Khurasan) before proceeding to 
Seistan, which suffered three separate outbreaks, the last 
in January 1919.

In Tabriz (200,000 inhabitants), half the population 
took ill with a relatively mild flu attack. Isfahan (80,000 
residents) also reported a fairly mild outbreak with 
300 deaths. The infection was widespread in Hamadan 
(30,000 population), claiming 1,000 lives.

Clearly, the epidemic had a devastating effect on a 
Persian populace only recently recovered from the rav-
ages of famine (1916–17) and from outbreaks of typhus 
and relapsing fever in 1917–18. A British traveler visit-
ing northern Persia in 1919 observed that the epidemic 
had left many villages almost completely without human 
inhabitants. See also PERSIAN INFLUENZA EPIDEMIC OF 1833.

Further reading: Jordan, Epidemic Influenza: A Survey; 
Reports on Public Health and Medical Subjects, No. 4.

Persian Plague of 1772–73 Perhaps one of the most 
severe recorded epidemics of bubonic plague, killing an 
estimated 2 million people in Persia (Iran) and Persian-
controlled lands to the west.

It began in Baghdad in the winter of 1772 and by April 
1773 had reached the city of Basra. Here, the agent and 
senior staff of the British East India Company promptly 
quarantined themselves in a house far from the city, 
while the rest of the company staff remained locked up 
in the factory in order to avoid being infected. All contact 
with the local population was strictly forbidden. These 
preventive measures plus the expected summer heat, it 
was hoped, would allow the epidemic to subside. How-
ever, the heat only exacerbated the disease. More than 
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a thousand deaths were recorded daily. Frustrated, the 
agent fled to Bombay, India.

Meanwhile, the epidemic traveled southward along 
the Persian coast of the Gulf to Bushire and, subsequently, 
extended over most of Persia, except the extreme inte-
rior. The epidemic moved south down the Arabian shore 
of the gulf coast to Bahrain (Bahrein). Persian officials 
declared the town of Shiraz out of bounds for all travel-
ers. Despite many precautionary measures, the plague 
claimed 250,000 victims in Basra alone. Several promi-
nent European residents were among those killed.

Toward the end of 1773, the epidemic began to sub-
side. There was a small outbreak of plague in 1798, fol-
lowed by another severe epidemic in 1800 (see PERSIAN

PLAGUE OF 1800).
Further reading: Elgood, A Medical History of Persia 

and the Eastern Caliphate.

Persian Plague of 1800 As virulent as the PERSIAN

PLAGUE OF 1772–73, though not as widespread, forcing 
the introduction of quarantine practices in the Persian 
Gulf region.

The city of Mosul was the site of the first major out-
break. From there, it spread west and south, invading all 
the villages between Baghdad and Constantinople (Istan-
bul). Baghdad was the next to be invaded. Frequent epi-
demics had already interrupted trade and caused the road 
between Baghdad and Constantinople to be sealed off. 
Fearing that this bubonic plague epidemic would soon 
reach India, in the opposite direction, if unchecked, the 
authorities introduced emergency quarantine measures.

Workers of the British East India Company were 
moved to Maghil, a village outside the port of Basra, and 
denied any contact with the local population. The com-
pany’s factory quarters at Maghil and all ships bearing the 
British flag in the Shatt-al-Arab were cordoned off. Crews 
were not allowed offshore and ship-to-shore contact was 
severely curtailed. To ensure enforcement of these orders 
and to evacuate the staff in an emergency, a cruiser lay 
anchored off the Maghil facility. Finally, the Indian gov-
ernment sent a physician to Basra. His job was to pre-
vent any non-British subject from traveling through the 
affected areas and the Persian Gulf to India.

In Baghdad, Britons and their belongings underwent 
fumigation. They could not travel anywhere unless they 
produced a certificate of immunity countersigned by the 
chief surgeon and the resident (diplomatic envoy). In 
Mosul, Catholic missionaries were asked to ensure and 
supervise the fumigation of houses and furniture. These 
quarantine measures were effective in that the plague did 
not claim any European victims this time.

Further reading: Elgood, A Medical History of Persia 
and the Eastern Caliphate.

Persian Plague of 1830 Virulent epidemic of plague, 
reminiscent of the PERSIAN PLAGUE OF 1772–73 and the 
PERSIAN PLAGUE OF 1800. It quickly infected the entire 
Persian Gulf region in 1830.

The epidemic began in the fall of 1830 with an out-
break in the city of Tabriz, were nearly 30,000 people 
reportedly died from it. Fearing infection, Prince Abbas 
Mirza of Persia shifted his entire court to Ardebil in the 
northwest during the winter. The panic-stricken lower 
classes fled their homes in search of refuge from the 
dreaded scourge but, in doing so, spread the infection 
to outlying villages. By 1831, all of Gilan (province) on 
the Caspian Sea was reeling under the viciousness of the 
disease.

The Turkish-held cities of Baghdad and Basra were 
already engulfed by severe outbreaks of plague. From 
Baghdad it reached Kermanshah in western Persia. Bagh-
dad’s pasha (Turkish governor) isolated himself in his 
house; he caught the disease anyway and was lucky to 
recover from it. Two of his seven wives died of plague, as 
did the area’s Roman Catholic bishop (of Babylon). The 
death toll in Baghdad climbed to 30,000 people. Baghdad 
and Basra were contested by the Persians and Turks.

Basra (a port near the Persian Gulf) was hit hard, los-
ing almost 100 residents to the disease every day. The 
local Turkish government did little to arrest the spread 
of the plague epidemic. In fact, the governor quarantined 
himself in his house, and when some of its inhabitants 
succumbed to the disease, he merely threw the corpses 
out on the street across his garden wall. So many people 
were dying of the disease that many traders were forced 
to supply free cloth to cover the corpses. Once again, the 
poorer people tried to escape the epidemic by fleeing into 
the countryside but succeeded only in spreading it farther 
so that most of the Persian Gulf region was affected. The 
epidemic left Basra desolate and empty and seriously dis-
rupted trade in the region.

Further reading: Elgood, A Medical History of Persia 
and the Eastern Caliphate.

Persian Typhus Epidemic of 1942–44 See IRANIAN

(PERSIAN) TYPHUS EPIDEMIC OF 1942–44.

Peruvian Cholera Epidemic of 1991–92 Severe 
outbreak of cholera, infecting an estimated 426,000 per-
sons and killing about 3,300 of them during 15 months 
in 1991–92. The acute, bacterial intestinal disease also 
spread north into Ecuador and Colombia (February–
March 1991), south into Chile, and east into Brazil (April 
1991). It continued to diffuse through these countries 
and was transmitted to 16 other Latin American coun-
tries, bringing the total number of cholera cases to about 
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533,000 and human fatalities to about 4,700 in the West-
ern Hemisphere by April 1992. At the time, more than 
100 associated cases of the el tor biotype of cholera that 
infected Peru were reported in the United States; the chol-
era bacterium (Vibrio comma) was found in oyster beds in 
Alabama’s Mobile Bay in the summer of 1991.

The epidemic’s first cases were reported in the Peru-
vian seaport of Chimbote (January 23, 1991), whose har-
bor waters were supposedly infected by contaminated 
ballast dumped from a ship from Southeast Asia. Fish and 
shellfish were contaminated by cholera bacteria, which 
soon spread to Chimbote’s inhabitants via their eating of 
seviche (ceviche), an uncooked seafood dish. The disease 
spread quickly from Chimbote to several other coastal cit-
ies, and by mid-February, there were at least 14,000 infec-
tions and 90 deaths in Peru. The country’s capital, Lima 
(about 5,257,000 people), was infected through streams 
that serve both as drinking water supplies and open sew-
ers, mainly for the poor in the slums. They ingested water 
and food contaminated with fecal matter containing the 
Vibrio comma; the poor, who had inadequate water sys-
tems, were the most susceptible to cholera.

By early February 1991, Peru’s Ministry of Health was 
advising the population to boil all drinking water, to wash 
all fruits and vegetables with boiled water, and to avoid 
eating raw fish. But the epidemic continued to spread in 
Lima, peaking in the spring of 1991 when the city’s hos-
pitals were crowded with thousands of people suffering 
from diarrhea, colicky abdominal pains, dehydration, and 
vomiting. In untreated cases, death occurred within a day 
or two; infections and fatalities were particularly high 
among Lima’s elderly.

The coastal city of Trujillo (about 323,000 people) 
was struck by the epidemic in early February 1991, when 
health facilities mainly in the poorer sections reported 
treating several hundred cholera cases daily. By mid-
March the disease was especially severe in Victor Lacco, 
a new section of Trujillo containing about 32,000 inhabit-
ants; Trujillo’s largest hospital (Belen Hospital) was then 
admitting 20 to 30 cholera patients a day. The infection 
spread in the city with contaminated, unchlorinated 
municipal water; in many neighborhoods, running water 
was available for only one to two hours a day, thus forcing 
families to store water in containers. Drinking unboiled, 
polluted water accounted for most cases in Trujillo. 
Attending fiestas, where food and beverages were more 
likely to be contaminated, and eating uncooked cabbage 
even at home were also associated with the spread of 
cholera in the city.

The epidemic diffused into the province of Trujillo, 
which recorded some 16,400 cases by March 31, 1991 (a 
disease attack rate of 2.6 percent in the provincial popula-
tion of about 626,500 people). There were 6,623 hospital 
admissions for cholera (with 71 deaths) in the province 

in two months; the 0.4 percent fatality rate was low due 
to the availability of health care and the people’s health 
education and effective employment of oral rehydration 
and antibiotics.

Controlling the diffusion of cholera in Latin America 
is almost impossible, according to epidemiologists, who 
cite poverty, isolation of many towns and jungle vil-
lages, easy movement of infected persons across largely 
unpatrolled borders, and lack of education about how to 
guard against illness. Furthermore, combating the disease 
might further impoverish some Latin American countries 
because of extra medical costs, canceled tourist trips, and 
lost exports.

Further reading: Suro, “The Cholera Watch;” Swerd-
low et al., “Waterborne Transmission of Epidemic Chol-
era in Trujillo, Peru: Lessons for a Continent at Risk.”

Peruvian Smallpox Epidemic of 1525–27 Wide-
spread epidemic that killed Huayna Capac, the Inca 
ruler of Peru, and approximately 200,000 of his subjects. 
Smallpox, once one of the world’s most deadly diseases, 
was not known in South America before 1492; yet in the 
ensuing years it would take its toll and become a major 
contributor to the success of the Spanish Conquest there.

Smallpox is thought to have been brought to the New 
World via slave ships from Africa. These ships with their 
cramped quarters and unsanitary conditions made an 
ideal breeding ground for smallpox. By 1510, slave ships 
were making regular runs from Africa to the New World.

In 1520, when Hernán Cortés was in the midst of 
his conquest of the Aztecs in Mexico, he inadvertently 
embarked on biological warfare: His Spanish soldiers 
infected the Aztecs with smallpox. An epidemic that 
began with the Aztecs ran rampant, spreading into Cen-
tral America. Tribe after tribe was stricken, and in just 
two years, several million Indians perished from smallpox 
(see MEXICAN SMALLPOX EPIDEMIC OF 1520–21). It spread 
southward into Peru, where the Inca Empire was at the 
zenith of its Golden Age.

Huayna Capac, the most revered of Inca rulers, had 
built a mighty empire. He ruled most of the Andean moun-
tain chain, from southern Colombia all the way to central 
Chile. Huayna Capac first heard of the arrival of the Span-
iards in 1524, but soon his most immediate danger was 
smallpox. The virus had crossed the foothills to devastate 
and lay waste his empire. The epidemic raged from 1524 
to 1527, killing Huayna Capac and his wife, and precipi-
tated the downfall of the Inca Empire. With Huayna Capac’s 
death, civil war erupted between his two surviving sons and 
thus paved the way for conquest by the Spaniard Francisco 
Pizarro, who landed in the heart of the empire in 1532.

Smallpox moved swiftly and struck with deadly 
force at the Indian population. The Indians had a greater 
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susceptibility to the disease; even into the 19th century, 
their mortality rate was 50 percent to 90 percent. The 
Indian population lacked the natural defenses needed to 
ward off the disease, and their living conditions contrib-
uted to the high death rate. Since they were quartered 
many to a hut and in close proximity, the disease could 
easily spread. The Indians were also nomadic, which 
helped spread the disease from tribe to tribe.

Smallpox is associated with three main viruses called 
variola viruses. The most deadly is the classic smallpox 
or variola major; another name associated with small-
pox is viruelas. The disease has an incubation period of 
12 days and its assault is quick; its first symptoms are a 
splitting headache, a knifing sensation in the back, and 
a high fever. These symptoms abate and a rash appears, 
pustulating sores quickly cover the body, and the tem-
perature rises again. The course of the disease runs 
approximately two weeks. Also, smallpox is a highly 
contagious disease that is spread by direct or indirect 
contact; it has no natural animal carriers and does not 
live long outside the human body. It is contracted by 
inhalation of particles bearing the virus. Today, vacci-
nation has virtually eliminated the disease, but there is 
no specific treatment. Isolation and vaccination are the 
means of prevention.

For Peru’s Indian population in the 16th century, 
smallpox was an enemy for which they had no defense. 
The Incas’ most common way to deal with an epidemic 
was an offering or sacrifice that usually consisted of tex-
tiles, guinea pigs, llamas, and, more rarely, human sac-
rifice. One treatment used by Indians was to put the 
infected person in a sweatbox and then into cold water; 
this served only to hasten death.

Quarantine proved the most effective weapon; yet it 
was not attempted until 1730. Although smallpox was 
among the most deadly of diseases to be imported into 
the New World, it was not alone. In 1585, Sir Francis 
Drake and the English arrived with typhus and soon to 
follow was influenza. Each new disease brought large 
death tolls and provided no immunity to its successor.

Translated by Christopher Dilke, “Letter to a King,” 
published in 1978, is a firsthand account by an Inca, Hua-
man Poma, of the conquest of Peru by the Spaniards and 
was written sometime between 1567 and 1615.

Further reading: Hadingham, Lines to the Mountain 
Gods; Shurkin, The Invisible Fire.

Peruvian Smallpox Epidemic of 1585   Variola major 
smallpox epidemic that struck northern Peru. Epidem-
ics had periodically been introduced to northern Peru 
in 1533, 1535, and 1558, and South America had expe-
rienced several smallpox epidemics since Christopher 
Columbus first made contact with the New World in 

1492. These epidemics spread from Indian village to vil-
lage through trade routes, migrating tribes, or sailing ves-
sels coming into harbors and ports.

Smallpox is an acute infectious disease characterized 
by a high fever and back pain. A rash soon develops that 
goes through the stages of papule to vesicle to pustule. It 
is only at the pustule stage that the disease is contagious. 
It requires large pools of people to survive. The disease in 
Peru thrived when it encountered the native Indians, who 
lacked immunity to the virus, while their custom of living 
in crowded huts was ideal for the disease to spread.

When smallpox struck northern Peru in 1585, the 
Indians died by the hundreds every week. Villages were 
extinguished, and the dead were left scattered over the 
fields or piled in houses. All trading activity came to a 
halt. The fields were left unharvested and there were no 
laborers to work the mines. Food prices rose so high that 
if a person did survive, he or she would usually die of 
starvation. Smallpox would continue to strike Peru and 
all of South America in the following centuries until it 
was eradicated in the 1970s.

Further reading: Cartwright, Disease and History;
Hopkins, Princes and Peasants: Smallpox in History; World 
Health Organization, The Global Eradication of Smallpox.

Philadelphia “Legionnaires’ Disease” Epidemic
Alarming outbreak of a mysterious flu-like illness that 
killed 26 out of 260 persons who attended an American 
Legion state convention at the Bellevue Stratford Hotel 
in Philadelphia in July 1976. Called “the greatest medi-
cal mystery of the century,” the disease’s causative agent 
was later identified as a previously unknown bacterium, 
which was named Legionella pneumophila.

On July 20, 1976, the eve of the American Legion 
convention, the air conditioner repairman at the Ballevue 
Stratford Hotel became ill with flu-like symptoms; he was 
never hospitalized and recovered. On July 24, the last day 
of the convention, a number of legionnaires suffered the 
same symptoms, and three of them were hospitalized as 
supposed typhoid cases by July 30. Meanwhile 14 other 
legionnaires, who had returned to their hometowns in 
Pennsylvania, became ill with the same symptoms; swine 
flu was first suspected. During the first week of August, 
epidemiologists at the U.S. Centers for Disease Control 
(CDC), U.S. Public Health Service, and the Pennsylvania 
State Health Department began studying the baffling ail-
ment, which had alarmed inhabitants of the Philadelphia 
area, fearful of contagion. At first the CDC suspected 
the disease to be lassa fever (an acute viral illness first 
described in Nigeria in 1969) or pneumonic plague. In 
addition, the disease, linked to theories of conspiracy and 
germ warfare by various militant groups, further alarmed 
the public.
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One hundred seventy-nine cases of so-called legion-
naires’ disease or legion fever were reported by August 
31, 1976, and 28 of them had been fatal (two of the 
deaths were a nun and a priest, members of a Eucharistic 
Congress at the Bellevue Stratford Hotel on August 1–8). 
None of the hotel staff (with the exception of the air con-
ditioner repairman), who dealt directly with the legion-
naires, had become infected. A prostitute at the hotel 
during the convention became infected but recovered; 
later a researcher nonfatally contracted the disease in 
October while examining tissue specimens from victims.

Health officials first thought pigeon droppings might 
have spread the infection through the hotel’s air-con-
ditioning system and might have fouled the water sup-
ply; this was never proven. The CDC finally concluded 
that the disease was airborne transmitted and that the 
causative agent’s most likely habitat was the hotel’s roof-
top water tower, which fed the air-conditioning system. 
The agent was thought to have emerged into the Bel-
levue through the vent above the registration desk; lobby 
employees may have become immune to its effect over a 
period of time.

Due to bad publicity, many bookings for the Bellevue 
were canceled, and on November 18, 1976, the hotel 
closed. Scientists finally announced (January 19, 1977) 
the cause of the mysterious disease and later said that 
erythromycin, an antibiotic, was effective in treating it. 
Twenty-nine persons (26 American Legion members and 
three others) perished from Legionnaires’ disease before 
the discovery of Legionella pneumophilia, which proved to 
be the same bacterium responsible for an earlier strange 
outbreak of fatal pneumonia at St. Elizabeth’s Hospital, a 
federal mental institution in Washington, D.C. The new 
bacterium was also found in water from a cooling tower 
at a hospital in Vermont in May 1977 and was the cause 
of an outbreak there. Since then, cases of Legionnaires’ 
disease have occurred in the United States, Canada, and 
Europe.

Further reading: Fraser et al., “Legionnaires’ Disease: 
Description of an Epidemic of Pneumonia;” Thomas and 
Morgan-Witts, Anatomy of an Epidemic.

Philadelphia Yellow Fever Epidemic of 1793 Leg-
endary epidemic that spread infection to 17,000 people, 
leaving 5,000 dead (10 percent of the population) and 
paralyzing local, state, and national government. While 
the city of Washington was under construction, Phila-
delphia took over as the country’s capital. Philadelphia’s 
renewed role as a trade center in the 1790s brought with 
it this virulent outbreak of yellow fever (also called black 
vomit, and over 150 other names throughout history). 
In the summer of 1793, thousands of French refugees 
from Santo Domingo poured into Philadelphia with talk 

of the French Revolution and a pestilence that raged in 
the Caribbean islands. Other circumstances perpetu-
ated the spread of the infection: a hot, damp atmosphere, 
low ground level, and, because of a protracted drought, 
much standing water in waterways and marshes. The 
water ebbed so low that rotting animals and fish washed 
up, causing further stagnation. The shallow sewer canal 
collected rotting debris. All this resulted in a ubiquity of 
mosquitoes and stench.

The disease was carried by the female Aëdes aegypti
mosquito, which bred in still water, including water 
supplies aboard ships. By sucking and incubating (for 
12 days) infected human blood, a mosquito carried the 
infection for life (terminated by cold weather). A human 
infected with the virus showed symptoms within five 
days. At the onset, the disease caused a high temperature, 
chills, pains, and near cessation of abdominal purging. 
Afterward, the victim might appear to recover, but high 
fever returned, skin yellowed, and partially digested blood 
in the stomach caused black vomit. Of course, 18th-
century physicians knew the cause neither of the disease 
nor its symptoms.

Noting the virulent symptoms and increasing fre-
quency of deaths, doctors and government officials of 
Philadelphia began conferring in August 1793. Rot-
ting coffee beans long since dumped on a wharf by the 
ship Amelia from Santo Domingo were postulated to be 
the cause of yellow fever. On August 25, Mayor Clark-
son of Philadelphia convened the College of Physicians. 
Unaware of already existing West Indian cases, the college 
at first deduced that hygiene and climate, not contagion, 
caused the disease. By September, doctors realized that 
all attempts to stop the disease had failed. A controversy 
about the cause of the disease split the medical commu-
nity, adding to the city’s general panic and anarchy. Two 
groups emerged: the contagionists, who believed the pes-
tilence passed from person to person, and the climatists, 
who insisted cleaning up the city would help clear the air 
of impurities.

On the day the College of Physicians met, fear gripped 
the city. Many interpreted the plague as a judgment of 
providence. A general exodus began. In September, every-
one left who could, including George Washington, cabinet 
members and other officials, business- and tradespeo-
ple, families and individuals. In all, some 12,000 people 
decamped to escape the dreaded pestilence. However, 
news of the Philadelphia plague preceded the refugees. 
Some were robbed, brutalized, and ostracized. Others 
were quarantined at isolated locations. In Philadelphia, 
the plague asserted itself. Victims were often turned out by 
their own families. People, especially the poor, were dying 
in the streets. Yellow fever deaths in the second half of 
September averaged 70 per day. Not knowing the cause of 
the disease, people tried all manner of preventive devices. 
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Many antidotes appeared in newspapers, like setting bon-
fires, floating oil on water supplies, sprinkling vinegar on 
clothing and throughout the house, and firing guns so that 
the smell of gunpowder permeated the air. The epidemic 
peaked when 111 people died on October 12.

Despite awareness of the disease, many businesses 
kept up their normal pace until routines broke down 
because of illness. Many ships docked daily. Those 
remaining in business prospered: doctors, coffin makers, 
apothecaries, and a few storekeepers. Once the pestilence 
took hold, the delivery of mail ceased, most newspapers 
suspended operations, and meetings were postponed. 
Once a quarantine went into effect, all trade, cash flow, 
and news stopped. Mayor Clarkson’s government col-
lapsed for lack of personnel: those not ill had fled. People 
normally independent were starving.

As chaos began to envelop Philadelphia in September, 
Mayor Clarkson laid the groundwork that eventually led 
to the city’s recovery. He asked for and got volunteers to 
help him run the government and control the disease. 
Most were common people who simply stepped into the 
breach. Because of previous exposure to yellow fever, 

French refugees were able to work with the stricken. 
Some of the committee’s most important tasks were to 
help improve the hospital so that people actually recov-
ered, establish an orphanage, dispose of the dead, and 
provide relief for the poor. Their work went so well that 
by September 16, donations of money, food, supplies, and 
livestock started flowing in from Pennsylvania and other 
states.

An old mansion called Bush Hill served as the hos-
pital for yellow fever victims. The hospital’s doctor, Jean 
Duvèze had survived yellow fever twice and had previ-
ously run a hospital. Dr. Duvèze and others successfully 
refuted the disease treatment developed by the estab-
lished Dr. Benjamin Rush who, despite the best intentions 
and his effectiveness in a fearful time, had probably killed 
many people who might otherwise have recovered. Most 
of the hospital staff were also French refugees. Records 
showing admissions, departures, results, and dates most 
clearly exemplified the new hospital organization.

By October 26, the disease began to abate. Only 20 
people died daily. The committee attributed the easing of 
the disease to divine providence. By November, trade, the 
Philadelphian refugees, the president’s cabinet, and the 
traditional norms had returned. Charles Brockden Brown 
dramatized the 1793 yellow fever epidemic in Arthur 
Mervyn and two other novels.

Further reading: Ackerknecht, A Short History of Med-
icine and History and Geography of the Most Important Dis-
eases; McGrew, Encyclopedia of Medical History; Powell, 
Bring out Your Dead.

Philippine Beriberi Epidemics of 1901–02 and 
1909 Three epidemics of beriberi, the first two occur-
ring in prisons in 1901 and 1902, the third in a leper col-
ony in 1909.

The first epidemic broke out in Bilibid Prison in 
Manila in December 1901, immediately following a 
change in food rations. In that month, 52 cases of beri-
beri and two human deaths were reported. Over the 
next few months, the epidemic quickly worsened. For 
instance, in February 1902, 1,087 beriberi cases and 16 
deaths were recorded. Until October 1, 1902, a stagger-
ing 4,300 cases occurred in this prison. Then, on Octo-
ber 20, another major change in rations was effected; 
the quantity of bread and potatoes was increased while 
the rice portion was reduced almost in half. In Decem-
ber 1902, the incidence of beriberi among the prisoners 
declined noticeably: Only 89 cases and three deaths were 
reported. Overall, 5,448 beriberi cases with 229 deaths 
were reported during this epidemic, which subsided by 
early January 1903.

Profile portrait of Benjamin Rush (1745–1813), who established a 
lucrative medical practice in Philadelphia in 1769 and later signed 
the Declaration of Independence. During the Philadelphia Yellow 
Fever Epidemic of 1793, he actively cared for the sick, refusing to 
flee the city when many others did. However, many of Rush’s thera-
peutic treatments, such as repeated bleedings and purges and large 
doses of mercury, were sometimes harmful. (CORBIS)
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The second epidemic, relatively minor, broke out in 
the Lingayen Prison in 1902. In this case, the Chinese 
white rice being supplied to the prisoners was found to 
be the culprit. Every month, 20 new beriberi cases and 
an average of five deaths were reported from the prison. 
The patients were transported to a nearby hospital, 
where their diet remained unchanged. Many died while 
others continued to suffer endlessly. At another prison 
in the vicinity there was no beriberi, since the rice was 
purchased from the local market. In February 1902, the 
prison surgeon ordered that locally purchased rice be 
used instead of the Chinese white rice. Once again, there 
was a dramatic improvement, and no new cases of beri-
beri were reported in subsequent months.

In 1909, an outbreak of beriberi occurred in the 
Culion leper colony, causing 329 deaths among an inmate 
population estimated at between 1,500 and 1,900 per-
sons. Following the introduction, in February 1910, of 
unpolished rice in the rations at the leper colony (also 
introduced at other Philippine charitable institutions, 
jails, and lighthouse stations), there were no deaths from 
beriberi that year. The incidence of beriberi in the coun-
try’s institutions declined sharply after this change, and 
the disease subsequently disappeared from these places. 
Around this time, infantile beriberi became recognized 
as a form of beriberi, and infant deaths from the disease, 
recorded for the first time, were consistently high (see 
JAPANESE ARMY BERIBERI EPIDEMIC OF 1904–05).

During 1902–10, the Philippine Scouts (a unit of 
local soldiers led by American officers) recorded a total 
of 3,233 cases of beriberi among its soldiers. Also during 
this period, 313 to 1,478 beriberi deaths were recorded 
annually in Manila. See also THAI BERIBERI EPIDEMICS OF

1890–1910; SINGAPORE BERIBERI EPIDEMICS OF 1942–45.
Further reading: Williams, Toward the Conquest of 

Beriberi.

Philippine Cholera Epidemic of 1820–21   Devas-
tating epidemic that killed thousands of people. The chol-
era infection was apparently introduced into the country 
via the port of Manila in 1820, no doubt an offshoot of 
the ASIATIC CHOLERA PANDEMIC OF 1817–23, which began 
in India (see INDIAN CHOLERA EPIDEMIC OF 1817–18) and 
left a trail of destruction in many Asian countries (see 
THAI CHOLERA EPIDEMIC OF 1820; INDONESIAN CHOLERA EPI-
DEMIC OF 1821; CHINESE CHOLERA EPIDEMIC OF 1820–22; 
JAPANESE CHOLERA EPIDEMIC OF 1822).

Dr. Carlos Luis Benoit of the Philippine Medical 
Corps, who was himself struck during the epidemic, said 
that it first erupted in September 1820 and subsided by 
April 1821. According to Dr. Benito Francia, the Phil-

ippines’ last Spanish Inspector-General of Health and 
Charity, the first case of cholera was observed along the 
Pasig River on October 4, 1820. By all accounts it was an 
extremely severe epidemic, though approximate mortal-
ity figures are not available. Another physician who wit-
nessed the epidemic’s destruction said that people with 
carts carrying the dead hurried through Manila’s streets 
day and night. A month later, there were not enough peo-
ple left to tend the sick or to bury the dead.

Rumors spread in the terrified communities that for-
eigners were contaminating the drinking water supplies 
with the intention of killing the natives and assuming con-
trol of the Philippines. Frenzied mobs attacked foreign-
ers in Manila, Cavite, Tondo, and Binondo. Twenty-eight 
Europeans and several Chinese were killed over two days. 
A frantic appeal from the governor finally calmed the mob.

Major cholera epidemics were recorded in 1842–43, 
1862, 1882–83, and 1902–04.

Further reading: Bantug, A Short History of Medicine 
in the Philippines during the Spanish Regime.

Philippine Cholera Epidemics of 1882–83 and 
1888–89 Major outbreaks of cholera (offshoots of 
another widespread Asiatic cholera epidemic) that swept 
through the Philippines in 1882–83 and 1888–89.

By all accounts, the epidemic of 1882–83 was devas-
tating. An imported epidemic, it began in the Philippine 
capital of Manila on August 20, 1882, and caused wide-
spread havoc in the city during the next few months. Eye-
witnesses have left behind varying estimates of mortality 
during the great epidemic. According to one, at its peak, 
1,300 people died of cholera every day in Manila; the 
German consul stationed there estimated total casualties 
between 15,000 and 20,000. Another chronicler wrote 
that cholera had carried away 30,000 people in Manila 
and the surrounding area in less than three months. For 
days, dead bodies littered the streets around the San Laz-
aro hospital and corpse-laden vehicles blocked access to 
cemeteries, further compounding the health hazards. The 
government was finally forced to organize mass burials. 
Most of the victims were natives, but some foreigners liv-
ing in Manila were also infected.

Available records indicate that when the epidemic 
ended in Manila (December 5, 1882), the citywide death 
toll was 5,413 persons. However, cholera also spread to 
some of the surrounding provinces during 1883, although 
figures are not available to bolster that. It is known that 
the epidemic ended in Bulacan province on January 29, 
1883, and in Pampanga province on February 2, 1883.

The cholera epidemic of 1888–89 would have been 
just as lethal as its predecessor, but for the construction 
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of the Mariquina (Marikina) River project (Manila’s main 
water source) during the intervening period. Some believe 
that this epidemic began in Taytay, Rizal province. Others 
have argued that cholera was present in the Philippines 
consistently since 1882 and that the epidemic represented 
merely a change in its status. Many of the early cases, 
it is now believed, were deliberately not diagnosed as 
cholera in order to avoid creating panic among the pub-
lic and to allow the government to introduce emergency 
measures to deal with the outbreak. In some districts, 
people reportedly did not want to believe that cholera 
was in their midst. In some instances, cholera patients 
were apparently transported in a comatose state and 
buried alive. The government consequently ordered that 
dead bodies be kept in a shelter for a few hours before 
internment. Mortality statistics for this epidemic are 
not available. See also PHILIPPINE CHOLERA EPIDEMIC OF 
1902–04.

Further reading: Bantug, A Short History of Medicine 
in the Philippines during the Spanish Regime; MacLeod and 
Lewis, eds., Disease, Medicine, and Empire.

Philippine Cholera Epidemic of 1902–04 Severe 
cholera epidemic, killing about 109,461 persons, over 
4,000 of them in Manila, the capital, alone. However, eye-
witnesses to the disaster, particularly in the provinces, 
reported that more than 200,000 people died during the 
epidemic.

First noticed in Manila in March 1902, cholera may 
have been imported from Canton or Hong Kong, where it 
had been raging intermittently. Manila’s vegetable markets 
were stocked with produce grown by Chinese farmers 
who, it was reported, used infected human waste as fer-
tilizer. The cholera epidemic in the Philippines was thus 
attributed to the consumption of these contaminated veg-
etables. Imports of all green vegetables from Hong Kong 
were promptly banned, but by then the disease was well 
entrenched.

The third cholera epidemic (see PHILIPPINE CHOLERA

EPIDEMICS OF 1882–83 AND 1888–89) to hit the Philip-
pines in two decades, its virulence quickly became appar-
ent. In the early stages of the epidemic, many victims died 
within hours of suffering the first symptoms—cramping 
and severe fluid loss. Hospitals reported mortality rates of 
80 percent to 90 percent. Even the American community 
on the islands, which had believed itself to be immune 
from such tropical ailments, was affected. By July 1902, at 
least 50 American soldiers were said to have died of the 
disease. The death rate was 31.51 per 1,000 for Ameri-
cans, 21.74 per 1,000 for the Chinese inhabitants and 
108.29 per 1,000 for the local population. Public health 

authorities were urged to exert great vigilance, particu-
larly in the face of perceived apathy or resistance on the 
part of the Filipinos.

In 1901, the American authorities in the Philippines 
had established an Insular Board of Health to regulate 
and control health services in the country. When the 
epidemic struck, the then commissioner of the Philip-
pines launched a radical anticholera strategy, similar to 
the measures launched during the PHILIPPINE PLAGUE OF

1899–1903. Among these measures were isolation of the 
sick, safe disposal of the bodies of cholera victims, and 
strict surveillance of people and their homes. Homes 
where infection was suspected were disinfected; a few 
were even burned.

The commissioner then ordered the quarantining of 
Manila’s water supply source—the Mariquina (Marikina) 
River—to prevent the epidemic from worsening and 
claiming more lives. This strategy was not effective and, 
in fact, backfired. He also established—on the grounds 
of the San Lazaro detention camp—a cholera hospital, a 
morgue where postmortems could be done on suspected 
cholera victims, and a crematorium for them. The asso-
ciation of these facilities with the frightening images of 
the detention camp could hardly have been reassuring for 
patients and their families, many of whom, in any case, 
believed that disease was a spiritual affliction that could 
not be cured by Western scientific medicine. This feeling 
was further exacerbated by the inefficacy of the cholera 
hospitals. The epidemic began to subside early in 1904, 
by which time Filipino resistance to the American anti-
cholera measures had already peaked.

Further reading: MacLeod and Lewis, eds., Disease, 
Medicine, and Empire.

Philippine Cholera Epidemic of 1961–62   Exten-
sive epidemic of cholera that ripped through the Phil-
ippine Islands. It was an early offshoot of the Asiatic 
Cholera Pandemic of 1961–75 caused by the Vibrio el tor
bacterium.

The outbreak began late in September 1961 when 
several cases were noted among adults in a poorer sec-
tion of the city of Manila. Most of the early patients 
had close contacts with Manila’s northern port district, 
where the disease may have initially arrived on for-
eign ships. Its later epidemic diffusion along the coast 
and inland waterways has been linked to people’s con-
sumption of raw and contaminated seafood. The disease 
spread rapidly in the city and adjacent provinces and 
then moved south to infect many of the main islands in 
the country. The Bikol Peninsula and jungle areas inland 
were spared.
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In Manila, during an eight-week period (October 7 to 
November 30, 1961), 423 cholera patients were admitted 
to the San Lazaro hospital, then the main facility for the 
treatment of infectious diseases in the metropolitan area 
and the only one to admit cholera patients. In the province 
of Negros Occidental, for instance, the epidemic began 
explosively in November 1961 with 333 cases reported in 
the first week alone. Until September 15, 1962, a total of 
2,756 confirmed cases and 106 deaths (3.9 percent mortal-
ity) were reported from the entire province. The epidemic 
peaked in December 1961 when 1,452 patients were 
treated during one week, and by April 1962 the numbers 
had dwindled to less than 100 per week. Nationally, statis-
tics indicate that of the 15,000 people attacked by cholera 
between September 22, 1961, and March 1, 1962, 2,005 
(approximately 13 percent) died. Most of the deaths were 
among the very young or the very old.

The infection caused by the Vibrio el tor is sometimes 
called paracholera to distinguish it from classical cholera, 
but many experts believe that the two infections are iden-
tical in their clinical and epidemiological manifestations. 
The Chinese Red Cross responded promptly to this cri-
sis by presenting the Red Cross in the Philippines with 
300,000 doses of the cholera vaccine. The usual quaran-
tine and sanitary measures were implemented in most of 
the affected areas.

Further reading: Barua and Burrows, eds., Cholera;
Felsenfeld, “Some Observations on the Cholera (El Tor) 
Epidemic in 1961–62.”

Philippine Dengue Epidemics of the 1950s and 
1960s Several outbreaks of dengue hemorrhagic fever 
(DHF). In the Philippines during 1953, DHF was first 
identified and designated as a clinical entity separate 
from the classical form of dengue. DHF, marked by fever, 
hemorrhaging, and sometimes shock, primarily infects 
young children and can be fatal. Sporadic cases of DHF 
were reported in the country after 1950. There was a 
small outbreak in the port city of Manila in 1954 when 
pediatricians reported several serious cases of DHF 
among their patients and called it Philippine hemor-
rhagic fever.

The first large outbreak of the disease occurred during 
the 1956 rainy season (July–October) in Manila. A total 
of 1,207 cases were treated, most of them in children 
below six years of age, and some 6 percent of these died. 
All the reported cases occurred in native Filipino chil-
dren living in areas where the Aëdes aegypti mosquito was 
abundantly present. Although similar in some ways to the 
epidemic hemorrhagic fevers in Manchuria and Korea, 
the Philippine hemorrhagic fever could be clinically dif-

ferentiated. Studies conducted during this epidemic led 
to an understanding of dengue’s relationship with hemor-
rhagic fever and to a recognition of dengue viruses type 
3 and 4. The dengue virus type 2 was also implicated in 
this outbreak.

Hemorrhagic fever became entrenched in the Philip-
pines after this outbreak, with about 100 to 500 cases 
treated annually at the country’s hospitals. The next out-
break occurred on the Philippine island of Luzon during 
March–June 1961. The Isabella region was hardest hit, 
reporting 1,160 clinically confirmed cases during that 
three-month period. Overall, 1,459 cases and 33 deaths 
were reported that year.

In the ensuing years, incidence fell off slightly, but in 
1966, the Philippines suffered a severe hemorrhagic fever 
epidemic. Over four months, 7,794 cases and 63 deaths 
occurred. The total for the year was 9,384 cases and 250 
deaths. Throughout the remainder of the 1960s, more 
than a thousand cases of hemorrhagic fever were reported 
each year.

Further reading: Halstead, “Mosquito-borne Haem-
orrhagic Fevers of South and South-East Asia;” World 
Health Organization, Dengue Haemorrhagic Fever: Diagno-
sis, Treatment and Control.

Philippine Influenza Epidemic of 1918–19 Off-
shoot of the devastating worldwide SPANISH INFLUENZA

PANDEMIC OF 1917–19 affecting the Philippine Islands in 
two separate waves.

The first wave of influenza was mild and lasted 
through May and June 1918. The disease was initially 
observed in mid-April 1918 among the city of Manila’s 
waterfront laborers and became more widespread in late 
May and early June. However, the epidemic could not 
be traced to the recent arrival of a flu-infected vessel in 
Manila’s harbor. It was a mild outbreak, as reflected in a 
low case fatality rate, and did not spread very rapidly.

The second visitation, in the autumn of 1918, was 
more severe. In October 1918, 1,908 deaths from influ-
enza were reported. During the next two months, the epi-
demic exploded; data from 26 provinces yielded a death 
rate of 890 per 100,000 people, with 36,884 deaths in 
November and 26,652 deaths in December. Overall, there 
probably were nearly 100,000 deaths on Luzon Island 
alone. Among pregnant women in Manila’s Philippine 
General Hospital, deaths from influenza (48 percent) 
exceeded deaths from eclampsia (41 percent) or from 
typhoid (16 percent). (Eclampsia is a convulsive state or 
coma.) Influenza claimed the lives of 4,675 people in the 
Philippines in 1925.

Further reading: Jordan, Epidemic influenza.
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Philippine Plague of 1899–1903 Epidemic of 
bubonic plague, offshoot of the Third Plague Pandemic 
(see PLAGUE PANDEMIC, THIRD; HONG KONG PLAGUE OF

1894; INDIAN PLAGUE OF 1904–07; SYDNEY PLAGUE OF

1900).
The disease first erupted in Manila in December 1899, 

just months after the American occupation of this port 
city. It then spread to Cavite and other towns in the vicin-
ity and then to Cebu, the Philippines’ most important 
port after Manila. The outbreak continued to spread and 
presented the first major challenge for the newly created 
board of health, which soon launched an intensive cam-
paign (that many found repressive) aimed at eradicating 
the disease. A huge disinfecting plant was built at Mariv-
eles; infected ships could also use the smaller disinfect-
ing facilities at Cebu and Iloilo. The United States public 
health and marine hospital service devised an effective 
quarantine system all around the Philippine archipelago 
to prevent those with a contagious disease from entering 
the country.

According to the official figures, there were 427 
plague deaths in 1901, 10 in 1902, and 174 in 1903. 
Manila was reportedly declared plague-free in January 
1902. The Manila Times praised the health authorities for 
their efforts at civic cleanliness, which helped keep sick-
ness at bay. However, the PHILIPPINE CHOLERA EPIDEMIC OF

1902–04 diverted many of the health board’s resources 
to combating that new scourge. Plague prevention thus 
became a second priority, as proved by the higher inci-
dence of plague deaths in 1903. After that, plague inci-
dence gradually declined (78 deaths in 1904, 43 in 1905, 
seven in 1906, and none in 1907) until 1912, when it 
began to increase again.

Further reading: MacLeod and Lewis, eds., Disease, 
Medicine, and Empire; Worcester, The Philippines: Past and 
Present.

Philippine Poliomyelitis Epidemic of 1944–45   
Epidemic that invaded the American troops on the island 
of Leyte during World War II.

The epidemic struck rather suddenly in November 
1944. Within 16 days of the landing of troops on Leyte 
(see PHILIPPINE SCHISTOSOMIASIS EPIDEMIC OF 1944–45), 
47 polio cases (37 paralytic and 10 nonparalytic) were 
reported among the American military. British and Ameri-
can forces serving in the Middle East during World War 
II had faced a similar invasion from the poliovirus, but 
this news apparently had not reached the American medi-
cal staff in the Philippines. The authorities believed that 
the virus had been imported into the country by the 
troops, particularly since no recent cases were reported 

among the native population. Moreover, the first case had 
occurred a mere five days after the troops landed at Leyte. 
This theory was later disproved by the renowned Dr. 
Albert Sabin, who showed that the virus had its source in 
the local population.

American troops in the China-Burma-India theater 
of war operations and in Japan and Korea also showed a 
high incidence of poliomyelitis. See also NICOBAR ISLANDS

POLIOMYELITIS EPIDEMIC OF 1947.
Further reading: Paul, A History of Poliomyelitis;

World Health Organization, Poliomyelitis.

Philippine Schistosomiasis Epidemic of 1944–45
Epidemic of schistosomiasis, or bilharziasis, that struck 
American troops when they landed at Leyte in the Philip-
pine Islands during World War II.

Schistosomiasis favors warm, humid climates. In the 
Philippines, it is caused by the parasitic worm Schisto-
soma japonicum, which is transmitted to humans through 
an intermediate host, the snail. It is endemic on the 
islands of Leyte, Samar, and Mindanao. The American 
troops landed on Leyte on October 20, 1944. The first 
cases of schistosomiasis were noticed in December 1944 
among the soldiers being treated at the 118th Field 
Hospital.

Eighty cases were reported in December, 155 cases in 
January 1945, over 1,000 cases by May 1945, and 1,300 
by 1946. Most of the soldiers had caught the infection 
through the water (diseased larvae emerge from snails 
and penetrate human skin, usually while a person is 
working or swimming in water). The human resources 
situation in the U.S. Army was becoming critical, and the 
disease was beginning to attract much medical attention 
within the army. This was the army’s first major contact 
with schistosomiasis, and its medical department rose 
admirably to meet the challenge. The main foci of the dis-
ease were identified, and troops moved to a safer location. 
Infected persons were given prompt medical treatment, 
thus ensuring complete recovery.

The medical department also launched an extensive 
educational campaign consisting of mobile demonstration 
labs, posters, and cartoons. In February, the Fifth Malar-
ial Survey Unit and a medical research unit became part 
of the 118th Field Hospital in order to facilitate study of 
the disease in all its aspects. The Washington-based Army 
Epidemiological Board dispatched a subcommission on 
schistosomiasis to Leyte in April. This group was joined 
in May by a three-member team from the Naval Research 
Unit. Together they began an exhaustive study of the dis-
ease. Their work, published after the end of the war in 
reputable medical journals, greatly advanced the cause of 
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research in tropical diseases. It brought schistosomiasis to 
international attention.

Further reading: Arnold, ed., Imperial Medicine and 
Indigenous Societies; Howe, ed., A World Geography of 
Human Diseases.

Philippine Smallpox Epidemic of 1591 First 
recorded epidemic of smallpox to invade the Philippines. 
It was one of the early outbreaks and linked to the arrival 
of a Spanish ship from Mexico. According to an eyewit-
ness account by Father Chirino, a Jesuit priest, the epi-
demic was vicious, affecting both young and old. Manila 
and its environs and the Batangas province were appar-
ently hard hit. One-third of the population of Batangas 
was bedridden with hardly anyone, including children, 
spared the infection. Mortality was high among the adults 
and the elderly.

Further reading: Bantug, A Short History of Medicine 
in the Philippines during the Spanish Regime.

Philistine Plague (Plague of Ashdod)  Epidemic that 
struck the Philistines when they tried unsuccessfully 
to conquer the Hebrews in the second half of the 11th 
century B.C. The disease has been identified by some 
as bubonic plague, but another suggested diagnosis is 
hemorrhoids accompanying dysentery. According to the 
account in I Samuel of the Old Testament, the Philis-
tine army succumbed to the disease after capturing the 
ark of the covenant from the Hebrews. The pestilence 
followed the Philistines wherever they carried the ark, 
first to Ashdod, then to Gath, and finally to Ekron. In 
each city the people were afflicted with what the Bible 
calls “emerods”—literally, swellings or tumors—“in their 
secret parts.” After seven months in which many of them 
died, the Philistines returned the ark to the Hebrews, 
sending along a gift of five golden emerods and five 
golden mice.

The association of rodents with the disease, the loca-
tion of the swellings (which could have been buboes), 
and the rapid spread and high mortality have led some 
scholars to identify the epidemic as bubonic plague. 
Historian J. F. D. Shrewsbury argues, however, that mice 
do not generally carry bubonic plague; he believes that 
the biblical account records two district epidemics, one 
of field mice that destroyed the crops of the Philistines, 
and one of disease that afflicted the people themselves. 
Noting that bacillary dysentery often strikes mobile 
armies, he concludes that the emerods affecting the Phi-
listines were actually hemorrhoids, a complication of 
dysentery.

Further reading: Castiglioni, A History of Medicine; I 
Samuel 5:6–6:18; Shrewsbury, “The Plague of the Philis-
tines;” Zinsser, Rats, Lice and History.

Picardy Sweat Sudden outbreak of an inflammatory 
disease of profuse sweating that first appeared in 1718 in 
France’s northern province of Picardy, whence the French 
name of Suette des Picards for the strange disease and epi-
demic. Victims of the disease, which resembled the Eng-
lish Sweat of the 16th century (see ENGLISH SWEATING

SICKNESS EPIDEMICS), complained of chills, severe head-
ache, high fever, violent and frequent nosebleeds, exces-
sive perspiration and itching (beginning within 12 to 24 
hours), a reddish rash (beginning within 48 hours), and 
sometimes delirium. There were many victims who died 
within two days; however, the mortality rate was lower 
for the Picardy Sweat than for the English Sweat. The 
main difference between these two diseases seemed to 
be the eruption and mental anguish associated with the 
Picardy Sweat.

The startling onset and rapidity of the 1718 suette ter-
rorized the French living in various parts of Picardy, espe-
cially in the towns of Abbeville, Amiens, and St. Quentin. 
The neighboring province of Normandy (particularly the 
Orne area) was soon struck by a suette epidemic (which 
usually remained limited to one region and lasted only 
a few months). Next the French provinces of Poitou, Île 
de France (wherein Paris lies), Burgundy, and Flanders 
(notably the Nord area) were struck. At the time (1718), 
physicians seeking the cause of this unknown illness 
blamed outside or foreign influences; some ascribed the 
infection to noxious or toxic air blown over northern 
France from the Netherlands; others asserted that it came 
into France from abroad, arriving in the port of St. Valéry, 
near Abbeville. There were still others who attributed it 
to dirt and filth.

At times the suette was identified by various authori-
ties as perhaps a form of measles or scarlet fever or typhus 
or influenza or relapsing fever. But the absence and mis-
match of important symptoms of these diseases makes 
such an identification erroneous or highly unlikely. There 
has been stronger evidence that the suette resembles a ful-
minating meningococcus infection sometimes seen dur-
ing a meningitis outbreak in a military camp. In addition, 
physicians have identified and linked it with miliary fever 
(miliaria), a disease of the sweat glands characterized 
by the eruption of small, isolated red spots or vesicles 
resembling millet seeds in form or size. It is also accom-
panied by excessive sweating and itching. Miliary fever 
was prevalent in numerous provinces of France, espe-
cially in the northeast part of the country, from the time 
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of the Picardy Sweat until about 1880. Notable French 
outbreaks of miliary fever include those recorded in the 
districts of Oise in 1832, 1849, and 1854; Calvados in 
1737 and 1763; Seine-et-Marne in 1783, 1839, and 1853; 
Somme in 1849; Haute-Marne in 1854; Bas-Rhin in 1849 
and 1853–54; Vosges in 1854; Puy-de-Dôme in 1757–62; 
Jura in 1842 and 1854–55; Haute-Saône in 1832, 1842, 
and 1849; and Dordogne in 1832 and 1841. The learned 
medical historian Dr. August Hirsch (see below) listed 
194 epidemics of miliary fever in France from 1718 to 
1879.

Further reading: Hirsch, Handbook on Geographi-
cal and Historical Pathology; Zinsser, Rats, Lice and 
History.

Plague of Antoninius   See ANTONINE PLAGUE.

Plague of Ashdod See PHILISTINE PLAGUE.

Plague of Athens, Great See ATHENS, GREAT PLAGUE OF.

Plague of Cyprian See CYPRIAN, PLAGUE OF.

Plague of England, Great See ENGLAND, GREAT

PLAGUE OF.

Plague of Florence (Black Vomit)  See FLORENCE, 
PLAGUE OF 1348 (BLACK VOMIT).

Plague of Florence in 1630–33   See FLORENCE 
PLAGUE OF 1630–33.

Plague of Galen See ANTONINE PLAGUE.

Plague of Iceland, Great See ICELAND, GREAT PLAGUE OF.

Plague of Ireland, Great   See IRELAND, GREAT PLAGUE OF.

Plague of Justinian   See JUSTINIAN, PLAGUE OF.

Plague of London, Great   See LONDON, GREAT PLAGUE OF.

Plague of Lyon in 1564 See LYON PLAGUE OF 1564.

Plague of Lyon in 1628–29 See LYON PLAGUE OF

1628–29.

Plague of Marseille See MARSEILLE, PLAGUE OF.

Plague of Milan, Great See ITALIAN PLAGUES OF

1629–31.

Plague of Scotland, Great   See SCOTLAND, GREAT

PLAGUE OF.

Plague of Thucydides See PLAGUE OF ATHENS, GREAT.

Plague of Vienna, Great See VIENNA, GREAT PLAGUE OF.

Plague of Xerxes See XERXES, PLAGUE OF.

Plague Pandemic, Third One of the three great plague 
epidemics that ravaged most of the inhabited world, last-
ing from the 1850s to about 1959 (see JUSTINIAN, PLAGUE

OF; BLACK DEATH). Since at least 1800 the plague disease 
had been festering almost solely among wild rodents in 
China’s Yunnan province. With the outbreak of a Mus-
lim rebellion in Yunnan in the 1850s and the subsequent 
human deaths and fleeing refugees, the plague began 
spreading slowly southward and throughout China. Chi-
nese seaports such as Pakhoi (Pei-hai) in 1882, Canton in 
early 1894, and Hong Kong several months later suffered 
brief plague epidemics. Bombay, India, which had not had 
a plague outbreak since the 17th century, was hit in the 
summer of 1896 and suffered more than 30,000 deaths 
by the end of 1898. The plague outbreak then spread to 
Calcutta and other cities in India, which were reporting 
more than 80 percent death rates, most often from the 
plague hospitals that most victims tried to avoid unless 
they were too ill to resist. This death rate ignored the 
great number of victims who were stricken but eventually 
recovered without entering the hospitals.

Symptoms of the plague included fever, bronchitis, 
swollen glands or buboes (especially in the groin and 
armpit), and intestinal problems. Until the late 1800s, 
plague had been thought to be caused by such things 
as the poisoning of wells by Jews or lepers, arrows from 
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angry angels, clouds coming from corpses in the ground, 
and the devil smearing poison on homes. These longtime 
superstitions were only gradually being overcome when 
Dr. Paul Louis Simond, a Frenchman studying plague in 
Indochina in the 1890s, discovered a connection between 
human and rat plague and postulated about the role of 
the flea in transmitting the plague bacillus between them. 
His work met initially with hostility but was eventually 
accepted after a Swiss doctor, Alexandre E. J. Yersin, iso-
lated the Bacterium pestis in 1894. It was renamed Bacil-
lus pestis in 1900, Pasteurella pestis in 1923, and is today 
commonly known as Yersinia pestis.

The plague epidemic meanwhile began a rapid jour-
ney around the world. It struck Egypt in 1899 and Mada-
gascar, which had till then never had a case of plague, in 
November 1898 by way of an Indian ship carrying rice 
(and plague). Ever since then, Madagascar has been a 
current plague focus in the world. The disease was then 
transmitted to Thailand in 1904 through another plague-

carrying ship, to Burma in 1905, and in 1907 to Tunisia, 
which had been safe from the disease for nearly a century. 
From China the disease had also spread eastward, arriv-
ing in Honolulu, Hawaii, in early June 1899 on board 
nine ships from Hong Kong and moving subsequently 
throughout the Hawaiian Islands. The fact that most 
early victims were Asian prompted a series of quarantines 
of Asians and some burnings of Chinatown homes and 
a number of restrictions on Asian passenger and freight 
travel. Nevertheless, because of the arrival in Hawaii of 
two other plague-infected ships in November 1899 and 
the plague’s rapid transmission by rats and fleas, the epi-
demic continued in the islands until the end of March 
1900.

The disease had already reached South America by 
April 1899, at Asunción, Paraguay, and began moving 
down to Argentina by way of the Paraná River. Ships 
arriving in Trinidad, Venezuela, Peru, and Ecuador in 
1908 brought the disease to these areas and, a while later, 
it spread to Bolivia and Brazil. During the Boer War of 
1899–1902, ships from plague-stricken ports in South 
America carried the disease into South Africa, where 
it spread northward by railroad and the cargo it car-
ried. Australia experienced plague outbreaks from 1900 
to 1905 along its eastern coast after plague-infested rats 
arrived in Sydney by ship. In late June 1899, the disease 
reached San Francisco on board one of the Hong Kong 
ships that had previously infected Hawaii. Thus began an 
epidemic in the United States that lasted several decades 
and has traces even today.

The plague continued to spread through the rest of the 
world, killing millions of persons. By 1918, India reported 
10 million human deaths, and between 1920 and 1927 
there were an average of 9,000 plague deaths each year 
in Asia. Egypt, Morocco, and Australia were again visited 
by plague epidemics, as were central Africa, South Africa, 
and Madagascar. By 1927 the Soviet Union alone had had 
73 separate outbreaks of plague in various places and a 
total of nearly 4,500 cases. Great Britain and France were 
hit briefly. Cuba and Puerto Rico had plague epidemics in 
1912. Argentina and Peru had repeated outbreaks of the 
disease, one of which occurred in Peru in 1945 but was 
halted after four days of intensive DDT insecticide appli-
cation or spraying.

Major outbreaks of plague occurred in Indonesia, 
Africa, South America, and Vietnam in the 1960s and 
1970s. Since then, isolated cases continue to be reported 
and minor outbreaks continue periodically. However, 
because of the development of plague vaccines, antibiot-
ics such as streptomycin and tetracycline, and DDT and 
other rodenticides, the number of plague cases and the 
mortality rate due to plague have declined drastically. 
According to the World Health Organization, the Third 

Swiss-born bacteriologist Alexandre (-Émile-John) Yersin (1863–
1943) left the Pasteur Institute in Paris in 1890 to travel and 
explore the Indochina coast and interior Vietnam for four years. 
Sent to Hong Kong, he went with an international research team to 
study the ongoing plague epidemic, discovering (1894) the plague 
bacillus (now called Yersina pestis in his honor) simultaneously 
with Japanese bacteriologist Shibasaburo Kitazato (1852–
1931). (Yale University, Harvey Cushing/John Hay Whitney 
Medical Library)
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Plague Pandemic ended officially in 1959, when only 
about 200 cases were reported worldwide.

Further reading: Gregg, Plague: An Ancient Disease in 
the Twentieth Century; Hirst, The Conquest of Plague.

Portuguese Plagues of the 1400s Period of several 
large-scale, destructive epidemics of bubonic plague that 
invaded Portugal. The first great outbreak, which affected 
most areas of the country, occurred in 1415. An epidemic 
of three years’ duration broke out in 1435; in 1438 Por-
tugal’s King Duarte (Edward) died of plague, transmitted 
to him, it was believed, through a contaminated letter. 
Another widespread three-year epidemic occurred from 
1479 to 1481. Plague invaded several of Portugal’s north-
ern towns in a somewhat less extensive outbreak in 1484. 
In 1486 the northern coastal city of Oporto, as well as 
many other localities, suffered the last major epidemic to 
afflict Portugal until well into the next century. See also 
SPANISH PLAGUES OF THE 1400S.

Further reading: Ballesteros Rodríguez, La peste en 
Córdoba; de Barcelona, Datos históricos sobre las epidemias 
de peste ocurridas en Barcelona.

Portuguese Plagues of the 1500s Series of plague 
epidemics that spanned about 80 years of the 16th cen-
tury and mainly affected Portugal’s more populated 
coastal regions, beginning with a terrible outbreak in 
1521, when the seaport city of Oporto was scourged by 
what was possibly the fulminating type of the disease, the 
most deadly, horrible, and rare manifestation of plague. 
As was usual in Portugal and Spain (and elsewhere in 
Europe) during epidemics of any kind, people who could 
do so fled the city, an action recognized as the only effec-
tive way to avoid the plague. The port city of Lisbon and 
many other localities were invaded by a deadly outbreak 
in 1531, which left them depopulated both by death and 
desertion of their inhabitants; from March to August of 
1568 Lisbon suffered a second major epidemic. Oporto 
again experienced extremely high mortality during a six-
month epidemic that started at the end of 1569 and once 
more in 1581–82 when the city was struck so lethally that 
King Philip II of Spain sent money to succor its residents. 
See also SPANISH PLAGUES OF THE 1500S.

Further reading: Ayuntamiento de Barcelona, Datos 
históricos sobre las epidemias de peste ocurridas en Barce-
lona; Ballesteros Rodríguez, La peste en Córdoba.

Príncipe Sleeping Sickness Epidemic of 1898–
1913   Alarming outbreak of African sleeping sickness 
(African trypanosomiasis) on the small, Portuguese-ruled 
island of Príncipe in the Gulf of Guinea, off the west coast 

of Africa. More than 3,500 people on Príncipe died dur-
ing a 15-year epidemic from the tropical disease, which is 
transmitted to human beings by the bite of the tsetse fly 
(genus Glossina).

During the 1800s, Príncipe served as a stopover for 
African slaves being transported to the Americas. The 
infective tsetse fly species known as Glossina palpalis
(called Mosca do Gabão by the Portuguese) arrived in Prín-
cipe with slaves and cattle from Portuguese West Africa 
(Angola), the Gold Coast (Ghana), and Gabon, all regions 
where sleeping sickness was endemic. In 1893 and 1894, 
about 600 black laborers were conscripted from Cassinga 
(Kassinga), Portuguese West Africa, to work on the cocoa 
estates in northern Príncipe. Some of the workers arrived 
already infected; others contracted the disease locally. In 
1898 sleeping sickness was killing them sometimes at 
the rate of 10 persons a day; poor working conditions 
were also taking a toll of lives. In 1901 a fifth of the total 
fatalities among the workers and others on the estates 
throughout Príncipe were attributed to sleeping sickness, 
whose main symptoms include lesions and rashes, chills, 
severe headache, insomnia, lymph node enlargement, and 
anemia (leading after about two weeks to wasting, som-
nolence, and, frequently, death). The total labor force on 
the estates fell from about 3,000 persons in 1885 to 800 
in 1900 to 350 by 1907, and from 1902 to 1907, sleep-
ing sickness killed a recorded 2,095 people (more than 35 
percent of the population, which consisted of Europeans, 
natives, and conscripted African workers).

The dire loss of African laborers became an economic 
disaster for the island and forced the Portuguese govern-
ment to take specific steps to improve the poor work-
ing conditions and rid the island of the infectious tsetse 
fly. Earlier, in 1901, a Portuguese commission (the first 
ever to deal with sleeping sickness) officially announced 
the presence of the disease on Príncipe; a second sleep-
ing sickness commission studied the epidemic in 1907 
and 1908 and planned a strategy for tsetse fly and disease 
control. But the Portuguese government did not enforce 
these two commissions’ recommendations until a third 
commission in 1911 had looked into the epidemic. The 
recommendations included trapping tsetse flies on sticky 
clothes (smeared with “rat varnish”) and requiring labor-
ers to wear a light hood over their head (with a flap to 
cover the nape of the neck to ward off the flies). Sanitary 
brigades were eventually formed (at first made up of 43 
war prisoners from the nearby Portuguese island of São 
Tome); they wore sticky protective clothing, went into 
the bush, and snared flies while clearing trees and drain-
ing swamps. Portuguese doctors relied on inoculations of 
arsenic in the form of atoxyl to kill the disease’s trypano-
somes (infectious protozoan agents).

The wild pigs on Príncipe were also responsible for 
spreading the infection; they were immune to the sting 
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of the tsetse fly and harbored the parasites of the disease. 
The raising of pigs was forbidden, and pig owners were 
instructed to destroy their animals. Also, stray dogs and 
civet cats, hosts to the tsetse flies as well, were ordered 
destroyed. The tsetse fly population soon petered out, and 
by 1914 few flies could be found on Príncipe. From 1908 
to 1913 there had been 1,255 reported human deaths on 
the island; in 1913 there were only 136, the lowest annual 
number of fatalities in 15 years. Príncipe remained free of 
the disease until 1956 when the tsetse fly reinvaded the 
island without serious effect.

Further reading: McKelvey, Jr., Man against Tsetse;
Scott, A History of Tropical Medicine.

Prussian Army Dysentery Epidemic of 1792   Dys-
entery outbreak that struck the 42,000–man army of Prus-
sia’s King Frederick William II during its incursion into 
northeastern France in August 1792. Dysentery spread 
violently among the Prussian troops, killing or weakening 
some 12,000 (typhus fever accounted for some of these 
deaths). After their depleted forces were defeated by the 
French in the Battle of Valmy on September 20, the sick 
and demoralized Prussians, led by the Duke of Brunswick 
(Charles William Ferdinand), gave up the campaign and 
retreated across the Rhine River into Germany.

More losses were incurred on the march back, as 
troops fought incessant rain, mud, hunger, cold, and lin-
gering illness; corpses and dead horses lined the roads. 
Brunswick arrived in Germany with less than half his 
original army, the vast majority dead not from fight-
ing—just 484 died or were wounded at Valmy—but from 
disease and exposure. Ailing soldiers were left behind, 
so pursuing French troops and inhabitants of towns 
through which the armies passed also became infected 
with dysentery. In the towns of Verdun and Longwy, both 
of which had been occupied by the Prussians, hospitals 
were scenes of incredible filth, refuse filled the streets, 
and dead bodies lay scattered about.

Further reading: Prinzing, Epidemics Resulting from 
Wars; Tranié, La patrie en danger 1792–1793: Les cam-
pagnes de la révolution.

Prussian Plague of 1602 Devastating outbreak of 
plague in the Baltic port city of Danzig (Gdańsk, Poland). 
The epidemic killed some 18,700 people, an enormous 
number relative to the city’s total population, which in 
1601 was about 49,000. Some 12,000 human deaths 
reportedly occurred in just one week; however, this is 
probably an exaggeration. (Plague was also present in 
Danzig, although in a less virulent form, in 1601 and 
1603.) Königsberg (Kaliningrad), another east Prussian 
port city, as well as other places in the surrounding region 

including Riga (in Latvia) and Vilna (Vilnius, Lithuania) 
also experienced outbreaks of plague during these years 
(1601 through 1603). Danzig would not see plague again 
in serious form until 1653 and 1709 (see DANZIG PLAGUE

OF 1709).
Further reading: Biraben, Les hommes et la peste en 

France; Siegler, Danzig, Chronik eines Jahrtausends.

Prussian Plague of 1709 See DANZIG PLAGUE OF

1709.

Prussian Typhus Epidemics of 1812–14 Virulent 
outbreaks of epidemic typhus fever in the German prov-
inces of Prussia and Silesia, caused by infected French 
and Russian forces moving through these areas immedi-
ately after Napoleon’s campaign in Russia in 1812. Trans-
mitted by the human body louse, typhus spread quickly 
among unwashed ranks huddled together, first in camps 
and later in hospitals, while inhabitants quartering troops 
and working as attendants in hospitals contracted the 
disease immediately upon contact with the lice-infested 
soldiers.

French forces in Russia had been decimated by epi-
demic typhus fever (see NAPOLEON’S ARMY EPIDEMICS IN

RUSSIA). Tens of thousands died, abandoned in Moscow 
and other places along the terrible return march toward 
Germany. The pursuing Russian Army was ravaged by 
typhus as well: it killed an estimated 60,000. The first 
eruptions of the disease among the civilian populations in 
German territory were caused by contact with remnants 
of the French Army moving through towns and cities of 
eastern Prussia (present-day Poland). French soldiers 
who survived the scourge of typhus at the Lithuanian city 
of Vilnius (Vilna)—where thousands of troops and civil-
ians died—crossed into Prussia at the end of 1812 on 
their homeward journey, carrying the dreaded fever with 
them:

[typhus] fever spread also among the civilians, who were 
not only afflicted by the terrible scourge of our passing 
armies, but also became the victims of a murderous con-
tagion. It was a fatal present which we gave them, and 
which caused such a high mortality among the inhabit-
ants of the country through which we passed. Wher-
ever we went, the inhabitants were filled with terror and 
refused to quarter the soldiers.

Where people refused to house soldiers, they were 
forced to do so anyway. In the small town of Gumbinnen 
in eastern Prussia, typhus killed as many as 40 residents 
per day in January and February 1813, and in Königs-
berg, annual burials rose 60 percent that year. Altogether, 
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an estimated 20,000 civilians died from typhus fever in 
eastern Prussia in 1813.

Farther west, the Baltic port of Danzig (Gdańsk, 
Poland), which was besieged by the Russians from Jan-
uary 11 to November 29, 1813, lost 5,592 citizens to 
typhus fever, while 11,400 soldiers, one-third of the 
French forces staying there, died in hospitals from Janu-
ary through May. To the south, many places in Silesia 
were seriously afflicted by typhus from the last months 
of 1812 until the spring of 1814, mostly due to infected 
Russian prisoners cared for in military lazarets or lazaret-
tos (provisional hospitals) throughout the region. Bres-
lau’s overcrowded hospitals accommodated thousands of 
soldiers, 1,800 of whom died from typhus from mid-Sep-
tember 1813 to February 1814.

Further reading: Cloudsley-Thompson, Insects and 
History; Prinzing, Epidemics Resulting from Wars.

Puerto Rican Dengue Epidemics of 1994–95 and 
1998 Two of the most recent spikes in infection rates 
on the Caribbean island of Puerto Rico where dengue 
fever and its more serious counterpart, dengue hemor-
rhagic fever (DHF), are endemic today.

Dengue fever is a mosquito-borne viral disease that 
has been in existence as long as malaria and the plague. 
It is sometimes called “breakbone fever” because of the 
severe joint pain that accompanies infection. Dengue’s 
main vector is Aëdes aegypti, a tropical Asian species of 
mosquito that has been successful in extending its terri-
tory into the Western Hemisphere mainly because of its 
habits: it is a daytime feeder; thrives in densely populated 
regions; is attracted by heat, moisture, and activity; and 
can breed anywhere there is standing water, including old 
milk cartons, discarded tires, or cemetery vases. During 
the 1940s, throughout the Caribbean and tropical Central 
and South American countries, a comprehensive inter-
national mosquito-eradication program was undertaken 
in order to eliminate Aëdes aegypti. Some countries were 
able to purge the pest from their borders, but others met 
with limited success, mainly because the mosquitoes were 
able to adapt to changing environmental conditions and 
build resistance to DDT, the main pesticide used in the 
program.

Nearly 40 years later, the eradication program was 
ended after years of ineffectiveness: successful eradica-
tion in one country was continually offset by the arrival 
of mosquitoes or infected persons from nearby countries 
in which the pesticide program was less successful. Such 
a low-volume pesticide application program concen-
trated mainly on eliminating the pest, an almost impos-
sible task of targeting a successful and adaptable species, 

when it should have been more concerned with elimi-
nating habitat. Increased urbanization—with its accom-
panying water-collecting clutter strewn about and rising 
populations—and air travel contributed to the program’s 
ineffectiveness by creating more breeding grounds for 
Aëdes aegypti and facilitating its dispersal throughout the 
region.

Dengue is caused by one of four distinct flaviviruses, 
DEN-1, DEN-2, DEN-3, and DEN-4. Infection with any 
one of these four serotypes results initially in a fever with 
any two of the following symptoms: headache, severe 
muscle and joint pain, myalgia, arthralgia, and rash. The 
mosquito bite may go unnoticed, however, and the fever 
and other symptoms may subside after three to four days, 
allowing the patient to make a full recovery. But a second 
infection with a different serotype increases the serious-
ness of the outcome, including a higher risk for develop-
ing dengue shock syndrome (DSS) or DHF, which causes 
damage to the blood vessels and may be fatal.

Dengue fever became endemic to the island of Puerto 
Rico, and between 1963 and 1986, eight separate out-
breaks were reported. In 1994, the number of cases 
spiked again, to 25,266, including 139 cases of DHF and 
12 fatalities. Four years later, in 1998, health officials 
worried that the seasonal increase in dengue fever would 
soar far above past rates when 9,803 suspected cases were 
reported by August; 4,677 were positively diagnosed as 
dengue fever, including 17 cases of DEN-3 infection. The 
number of cases reported at the peak of the epidemic was 
five to six times higher than the number of cases expected 
at that time of year, based on a five-year average.

The return of DEN-3 to Puerto Rico during the 1998 
epidemic increased health officials’ concern with den-
gue fever on the island. This strain had been absent from 
Puerto Rico since the 1970s, and its reappearance threat-
ened most of the island’s population, since most had built 
up no immunity to it from previous exposure. Following 
the disease’s normal etiology, patients who had had one 
other serotype and then were infected with DEN-3 had 
increased chances of contracting possibly fatal DHF. The 
1998 epidemic was thus unique in that all four strains 
of the virus were active, in the following proportions: 
DEN-l, 40 percent; DEN-2, 12 percent; DEN-3, 3 percent; 
and DEN-4, 45 percent. In September 1998, a hurricane 
struck the island, further increasing the population’s 
susceptibility to dengue as mosquito-breeding grounds 
expanded amid the destruction and health services were 
stretched ever more thinly. Overall, 68 of the island’s 78 
municipalities were affected.

Since the dengue virus initially may cause nonspe-
cific febrile symptoms that can be confused with measles 
or flu, laboratory blood tests are essential to a differen-
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tial diagnosis. Such timely and intensive surveillance for 
the virus necessitates resources that are mostly limited 
in small countries like Puerto Rico. For instance, for the 
island to have been prepared for epidemic-proportion 
outbreaks in the 1990s, approximately 10,000 hospital 
beds per month would have had to be made available, as 
well as diagnostic and therapeutic materials, supplies, and 
equipment and medical personnel to treat up to 35,000 
people per year.

These are heavy burdens to lay on a region already 
struggling under the strain of rapid modernization and 
alternating periods of environmental devastation and 
recovery. Population explosion and poor public aware-
ness and education about the seriousness of dengue fever 
contributed to its success in the region. Even larger-scale, 
seemingly unrelated environmental trends allowed dengue 
to proliferate by creating optimal conditions for its main 
vector, Aëdes aegypti: annual hurricanes increased pools 
and puddles of stagnant water, prime breeding grounds 
for the mosquito, while the milder winters resulting from 
global warming allowed the pest to increase its range fur-
ther northward every year.

In terms of economics, it is estimated that since 1977 
dengue fever has cost Puerto Rico between $100 million 
and $150 million for medical services as well as in lost 
worker productivity. According to a complex model based 
on the assignment of disability ratings and loss of worker 
productivity, the impact of dengue fever in Puerto Rico 
is of the same magnitude as the impact of tuberculosis, 
sexually transmitted disease (STDs), malaria, and hepati-
tis. No estimates have been made, however, of the effects 
of the disease on tourism. In the 1990s, media reports 
alerted travelers to the incidence of dengue in Puerto 
Rico, presumably discouraging some from visiting the 
island. Health officials were quick to assure, though, that 
tourists were mostly safe from the disease as long as they 
stayed within resort areas and protected themselves with 
insect repellents.

There is no vaccine for dengue. Although candidate 
vaccines have been developed in Thailand, efficacy tri-
als have yet to be conducted. Health officials suggest that 
limiting dengue in endemic regions will depend on an 
integrated prevention program that includes increasing 
public awareness and participation, reducing or elimi-
nating mosquito breeding grounds, improving living 
conditions, and intensifying medical surveillance for the 
incidence of infection. See also CARIBBEAN DENGUE EPI-
DEMICS OF 1963–64 AND 1968–69.

Further reading: CDC, “Information on Dengue Fever 
and Dengue Hemorrhagic Fever;” Gill et al., “Dengue Sur-
veillance in Florida, 1997–98;” Gubler and Casta-Valez, 
“A Program for Prevention and Control of Epidemic 

Dengue and Dengue Hemorrhagic Fever in Puerto Rico 
and the U.S. Virgin Islands;” Morris, “When a Pest Turns 
Menace.”

Punjab Malaria Epidemics of 1878–79 Serious 
epidemics of malaria that hit India’s province of Punjab 
on the heels of a widespread famine in the region. This 
historic province had enjoyed several years of average 
and above-average harvests, and the year 1877 began on 
an upbeat note. However, that year the rainfall was very 
poor, and the little that fell was unevenly distributed. 
This in turn destroyed the fall harvest of 1877 and greatly 
depleted 1878’s spring harvest. What began as an acute 
shortage of food for people and livestock soon worsened 
into famine. Officially, though, it was still referred to as a 
minor scarcity. Then the crisis was further compounded 
when an epidemic of malaria broke out in the region in 
1878.

In the first year, the epidemic remained concentrated 
around the Sutlej River and the towns of Batala, Lud-
hiana, Jullundur, and Hoshiarpur. Small outbursts of 
malaria also occurred in the Gurgaon, Delhi, and Rohtak 
areas. Intensity was highest in October–November 1878 
when, according to one source, 180,356 deaths occurred 
in Punjab province. The city of Amritsar recorded 1,690 
human deaths in 1878.

The epidemic of 1879 affected mainly the southern 
districts of the province, which were deluged that year 
by extremely heavy rains. Its focus was the town of His-
sar and parts of the Gurgaon district, from where it also 
penetrated western Uttar Pradesh (then the United Prov-
inces). It is estimated that 103,000 people, roughly one-
seventh of Gurgaon district’s population, were killed 
during 1878–79 (more than 14,000 persons in the month 
of October 1879 alone). The annual death rate per 1,000 
people was 68 in 1878 and 18 in 1879. The excess mor-
tality over normal years was reportedly more than 60,000. 
In 1879, localized outbreaks also occurred in Ellenabad, 
Rania, Sirsa, Indri, Butana, and Nisang. One source put 
the province’s registered deaths for October–November 
1879 at 141,996.

During the remaining decades of the 19th century, 
epidemic malaria was recurrent in the Punjab. One of the 
worst was the PUNJAB MALARIA EPIDEMIC OF 1908.

Further reading: Christophers, Malaria in the Punjab;
Hehir, Malaria in India.

Punjab Malaria Epidemic of 1908   Devastating 
and widespread epidemic of malaria in India’s northwest 
province of Punjab. (Punjab means “five rivers” and is 
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so called from the five tributaries of the Indus flowing 
through much of it.)

The first inkling of the epidemic’s presence came from 
Lahore, a major city and Punjab’s capital, in the fall of 
1908. Train services at this junction were seriously ham-
pered when a large number of employees failed to report 
for work because of fever. Almost simultaneously, the 
entire central and eastern areas of the province were over-
run by malaria; some 50,000 square miles were appar-
ently infected. More than the rural areas, the towns and 
cities bore the brunt of its impact. In some communities, 
malaria seemed to have struck almost everyone. Such was 
the case in Amritsar (population 160,000), where normal 
activities came to a grinding halt.

Though most of the province came under attack, 
there were two areas of special intensity—one including 
Gujarat, Gujranwala, and Shahpur in the north and the 
other covering Gurgaon, Delhi, and parts of Rohtak in the 
southeast (see PUNJAB MALARIA EPIDEMICS OF 1878–79). In 
fact, through the Gurgaon district, the epidemic pene-
trated into the western part of present-day Uttar Pradesh. 
Two smaller foci were also noted in Ludhiana and Jul-
lundur. Throughout the province, the mortality figures 
were staggering, especially in October–November 1908. 
Infant mortality was exceptionally high. Normal mortal-

ity in the Punjab for those two months was about 50,000 
human deaths; in 1908, 307,316 deaths were recorded 
for the same period. The Gurgaon district also reported 
15,740 deaths in October 1908. The mortality rates for 
this period varied from district to district: Delhi (149 per 
1,000 people), Amritsar (over 200 per 1,000), Gurgaon 
district (267 per 1,000), Palwal (420 per 1,000), and 
Bhera (493 per 1,000).

In Amritsar, there was a noticeable increase in malaria 
admissions late in August 1908, but the seriousness of the 
situation became obvious in mid- to late September when 
the numbers kept escalating. During the third week of 
October, for instance, 566 people were treated for malaria 
at the city hospital. Malaria killed an estimated 7,000 to 
10,000 people in the city, a significant proportion of them 
children under five years of age. Everywhere, though, 
children below 10 years of age figured prominently in the 
death registers.

Generally, it was observed that areas of highest epi-
demic intensity coincided with areas of unusually heavy 
rainfall or flooding. Also, malarial infections were usually 
more virulent during epidemics, when the risk of con-
tracting malignant tertian malaria increased.

Further reading: Christophers, Malaria in the Punjab;
Hehir, Malaria in India.
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Quebec Smallpox Epidemic of 1776 Outbreak of 
smallpox that badly disrupted American colonial forces 
assaulting Quebec, Canada, at the start of the American 
Revolution.

Colonel Benedict Arnold and a force of about 700 
rebel New Englanders marched north through the Maine 
wilderness in the fall of 1775, encamped below Que-
bec City, and rendezvoused with a second force of some 
300 men under General Richard Montgomery, who had 
advanced from Ticonderoga, seizing Montreal en route 
(November 12, 1775). On a snowy New Year’s Eve 1775, 
the combined American colonial force attacked Quebec 
and was repulsed, and Montgomery was killed. Arnold, 
severely wounded, began a vain siege until spring. Major 
General John Thomas was sent to Quebec to command 
the American forces, which had begun to be struck by 
the smallpox disease in March 1776. At the time, nearly 
a third of the 2,500 American soldiers in Quebec were 
unfit for duty because of smallpox, which reduced them 
to 1,900 men (of whom 900 were sick with smallpox) by 
May. General Thomas, who was a physician, had prohib-
ited self-inoculation because most men who tried it to 
produce immunity contracted smallpox; yet more than 
200 soldiers disregarded Thomas’s order in a desperate 
attempt to avoid the deadly disease. Sadly and ironically, 
Thomas himself died from smallpox on June 2, 1776.

No one is certain exactly how the smallpox virus 
came to infect the American troops in Quebec. One 
theory is that Montgomery’s troops brought the disease 
with them; another is that the British intentionally sent 
young women from Quebec City who were infected with 
smallpox to seduce the American soldiers. Regardless, 
the disease had a profound effect on the soldiers and the 
outcome of the campaign. At the peak of the epidemic 
in June and July 1776, reportedly 50 to 60 men died 
each day. In all, at least 30 army captains perished; one 
American officer said that he could not look into a tent 
without seeing at least one dead or dying man. Arnold 
managed to escape the smallpox, as did Brigadier Gen-
eral John Sullivan, who took over as American com-
mander in Quebec after Thomas died. The British troops 
were generally immune as a result of having had mild 
bouts with smallpox in childhood or, in some cases, by 
having been inoculated. About one-third of the Ameri-
can forces succumbed to the disease and, in July 1776, 
the remaining troops retreated from Quebec and Canada. 
This meant that the British could now use Canada as a 
base, march into New York, and isolate New England. 
A number of historians believe that Quebec certainly 
would have fallen to the Americans had smallpox not 
decimated them; the war would likely have ended sooner 
as a result.
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In January 1777, General George Washington pro-
cured the approval of Congress to inoculate his entire 
Continental Army against smallpox.

Further reading: Burt, The Old Province of Quebec;
Hopkins, Princes and Peasants: Smallpox in History; Shur-
kin, The Invisible Fire.

Quebec Yellow Fever Epidemic of 1710 Outbreak 
of yellow fever, a mosquito-borne disease, that killed 
untold numbers of people.

This acute, infectious intestinal disease was unknown 
to Canada until the summer of 1710, when a ship from 
the West Indies, the Belle Brune, arrived at the port of 
Quebec along the St. Lawrence River with a number of 
passengers and crew sick with yellow fever. Several of 
the crew had died of it during the trip from the Carib-
bean, where the disease was then prevalent. The mos-
quito vector easily propagated in ships’ water tanks and 
bilges. Though the natural habitat of the vector is usually 
warmer climates in the south, it was able to breed in Que-
bec’s northerly latitude during the intensely hot summer 
of 1710; because the disease is spread person-to-person 
by the bite of the mosquito, a large susceptible popula-
tion is also needed for it to become epidemic. In 1710 the 

bulk of Quebec’s provincial population of about 12,000 
people lived in the lower region, close to the port.

At first the disease aboard the Belle Brune was 
thought to be plague, especially when four or five of 
the men on board died within 24 hours after becoming 
sick. Furthermore, surgeons, enlisted to examine the 
sick on the ship, assured Quebec authorities there was 
no danger to the community; sick men were allowed 
to disembark for admittance to Quebec’s hospital, the 
Hôtel-Dieu. A nurse was the first city inhabitant to con-
tract yellow fever; he became fatally ill while wrapping 
the bodies of the victims from the ship in burial shrouds. 
His symptoms were the same as all the patients in Que-
bec who contracted the disease: high fever, delirium, 
jaundice, and vomiting. At the Hôtel-Dieu, six out of 24 
nursing sisters who contracted the disease perished, and 
outside the facility all of the 12 priests who visited the 
sick in their own dwellings died from yellow fever. The 
epidemic raged widely throughout this colony of New 
France in the summer and fall and ended with the win-
ter frost, by which time Quebec physicians had finally 
diagnosed the infection as mal de Siam, a term given to 
yellow fever at that time.

Further reading: Cartwright, Disease and History; Hea-
gerty, Four Centuries of Medical History in Canada.
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Reading Typhus Epidemic of 1643 Destructive epi-
demic of lice-borne typhus fever that scourged the Par-
liamentary army at Reading, to the east of London, in 
the spring of 1643 during the English Civil Wars. The 
earl of Essex besieged Reading with his Parliamentary 
troops, numbering about 18,000, on April 15 and entered 
the town upon its surrender on April 26. He found the 
townspeople suffering from an illness that quickly 
infected his troops so badly that in June he removed them 
north to the border of Buckinghamshire, where the dis-
ease persisted and grew much worse. Because epidemic 
typhus fever is transmitted by the human body-louse, 
the disease was a constant threat to army troops forced to 
live for long periods of time without washing or chang-
ing clothes. Once infected by the inhabitants of Read-
ing, it was inevitable that the fever would spread rapidly 
through the garrisoned troops. Although mortality figures 
were not recorded, so many of the earl of Essex’s troops 
died as a result of the fever that he was forced to abandon 
his plans to attack Oxford, England, where the enemy 
Royalists were stationed (see OXFORD TYPHUS EPIDEMIC OF 
1643).

Further reading: Creighton, A History of Epidemics in 
Britain; Zinsser, Rats, Lice and History.

Red Influenza Epidemic of 1977–78   See RUSSIAN 
(RED) INFLUENZA PANDEMIC OF 1977–78.

Rhodesian Smallpox Epidemic of 1946–48 Out-
break of smallpox (variola) that infected a reported 2,689 
persons following a countrywide vaccination program in 
the British colony of Southern Rhodesia (the nation of 
Rhodesia after 1965, renamed Zimbabwe in 1980). After 
a grave outburst in 1938, the variola virus continued to 
be a health problem, and a smallpox vaccination program 
was undertaken in 1941 that included vaccinating migra-
tory laborers from other African territories; this resulted 
in Southern Rhodesia being smallpox-free from 1942 to 
1945, except for 33 mild cases discovered at Bulawayo 
among immigrant workers from Northern Rhodesia 
(Zambia).

In Southern Rhodesia’s sparsely settled western area 
of Wankie in 1946, smallpox-infected African laborers 
from neighboring British-ruled Bechuanaland (Botswana) 
transmitted the very contagious disease to 148 natives, 
and 33 others in the area caught it that year too. A mass 
vaccination program did not prevent the disease from 
spreading to Southern Rhodesia’s Matabeleland in the 
west and south, where 102 persons out of 568 who were 
infected in 1947 perished. In 1947, there were also 117 
smallpox cases reported from localized foci in Mashon-
aland in the north.

The epidemic persisted in Metabeleland in 1948, 
with a mortality rate of 35 percent (1,181 cases, of which 
413 were fatal), almost double that of the previous year. 
Most of the 1948 cases occurred in remote areas between 
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Wankie and the Zambezi River, where natives for more 
than 20 years had been untouched by smallpox and most 
had little or no immunity. (Probably the natives in the 
remote regions had not been inoculated with the small-
pox vaccine during the 1941 campaign.) The mortality 
rate overall for the 1946–48 epidemic was 23 percent (at 
least 614 infected people died). Although widespread 
vaccination was carried out among the native population 
in 1948, smallpox continued to break out epidemically 
in localities throughout Southern Rhodesia in the 1950s, 
infecting an estimated 3,000 to 7,000 persons each year.

Further reading: Dixon, Smallpox; Simmons et al., 
Global Epidemiology.

Rio de Janeiro Smallpox Epidemics of 1904 and 
1908   Two severe epidemics responsible for the deaths 
of over 13,000 persons in Brazil’s then capital city of 
Rio de Janeiro. The deaths were particularly ironic since 
smallpox (Variola major) was at the time wholly prevent-
able by inoculation, and smallpox vaccine was widely 
available in the city. The epidemics took place during 
the great public health campaign of the reformer presi-
dent Francisco Rodriguez Alves and his director of pub-
lic health, Oswaldo Cruz. Cruz sought to transform Rio 
de Janeiro from an inhospitable backwater perpetually 
plagued by smallpox and other endemic diseases to a 
healthful modern metropolis on the European model. 
Along with the cessation of outbreaks of bubonic plague 
and yellow fever, Cruz’s health campaign sought to eradi-
cate smallpox from the capital city by mass inoculation.

Smallpox arrived in Brazil in 1555 and reached Rio de 
Janeiro by 1568, where the first epidemics occurred in the 
late 17th century. Thereafter, the disease was considered 
endemic to Brazil and was present to some extent until 
wiped out by World Health Organization efforts in 1973. 
Edward Jenner’s vaccine against smallpox was available 
from 1810 on, and after the creation of a Vaccination 
Institute in 1846, locally produced (and therefore more 
potent) vaccine became accessible. In 1904, the first cases 
of epidemic smallpox were seen in early March. By May, 
the epidemic had reached alarming proportions; promi-
nently, 31 victims died of smallpox in one day at the Saint 
Sebastian Hospital. During the last week of July, 309 cases 
were treated there, 92 of them resulting in death. The 
number of victims and the number of deaths increased 
every week thereafter until the last week of August, when 
408 smallpox cases were hospitalized at Saint Sebastian, 
and 137 persons died there of the malady.

Despite the persistent efforts of Cruz and other gov-
ernmental officials to encourage mass inoculation, resis-
tance to the vaccination program was fierce. The press 
derided Cruz and questioned the wisdom of vaccination. 
Followers of the positivist movement also rallied against 

the notion of obligatory vaccination, which they con-
tended violated personal liberty. Along with this formi-
dable organized opposition, wild rumors circulated among 
the population, which had never been accustomed to tak-
ing vaccination seriously, that the vaccine itself was respon-
sible for septicemia and death. Despite these considerable 
obstacles, the government successfully vaccinated 8,200 
persons in May 1904. As the epidemic worsened, more 
people willingly came forth to be inoculated; there were 
18,266 vaccinations in June and 23,021 in July.

In August, however, the fervent antivaccination pro-
paganda took its toll, resulting in a sudden drop in vac-
cinations to only 6,036. The decrease in August was not 
due to any diminution of immigration by unvaccinated 
foreigners, who streamed into Rio in search of work. The 
presence of these foreigners among a largely unvaccinated 
population of approximately 800,000 created a condition 
ripe for an epidemic that would take 3,566 lives by the 
end of 1904. Since smallpox had long been endemic to 
Rio de Janeiro, that was not an unusually high number of 
victims (3,944 died of the disease in 1891, and there were 
over 1,000 victims in both 1895 and 1899). However, in 
the face of the vigorous antivariola campaign, the number 
of smallpox deaths in 1904 was remarkable.

By October, Cruz and his supporters were able to 
push successfully for passage of a mandatory smallpox 
vaccination law. The law was widely flouted. There were 
street riots in opposition to it, and members of the mili-
tary revolted, leading to the near collapse of the Alves 
administration. A large part of the city remained unvac-
cinated at year’s end. The residents of Rio de Janeiro 
would pay dearly for their reticence. After a decrease in 
smallpox incidence during the years 1905–07, death rates 
from smallpox were again high in April 1908. Two hun-
dred thirty-one perished in that month. At one point, 
the Saint Sebastian Hospital treated 600 smallpox cases. 
The government stepped up its antismallpox propaganda. 
Much of the anti-inoculation sentiment of the Brazilian 
press had been quelled by 1908 in light of the high num-
ber of deaths, although agitation against the public health 
campaign continued among certain extremists. Religious 
and social customs of some of the populace may have 
been responsible for spreading the disease. Reports of a 
funeral for one victim indicate that the corpse was car-
ried through the streets among a throng of unvaccinated 
positivists. Smallpox, which can be transmitted through 
contact with corpses, quickly spread through the dis-
trict. There was great difficulty in convincing the poorer 
classes of the worth of vaccination. As a result, they suf-
fered greatly during the outbreak.

Traditionally, smallpox in Brazil had been known to 
affect the black population at a greater rate than the white 
population (while the reverse was true for yellow fever). 
However, no district and no class was spared during the 
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1908 outbreak. Even members of the business class, 
accustomed to taking modern, hygienic precautions, were 
not immune. Vaccination gradually became more accept-
able as the populace saw that only the unvaccinated were 
succumbing. By September, the epidemic began to sub-
side. By the end of 1908, over 9,000 had been killed in 
the outbreak, which then spread from Rio along the cen-
tral railway line to São Paulo and Santos.

Further reading: Cruls, Aparência do Rio de Janeiro;
Guerra, Osvaldo Cruz; Hopkins, Princes and Peasants: 
Smallpox in History; Maul, O Rio da Bela época; Rosa, Rio 
de Janeiro; Stepan, Beginnings of Brazilian Science.

Rio de Janeiro Yellow Fever Epidemics of 1849–
1902   Yellow fever (febre amarela, bicha or black vomit), 
a virus spread by the Aëdes aegypti mosquito, was endemic 
in the city of Rio de Janeiro in the last half of the 19th 
century, taking 70,000 human lives before being brought 
under control by a successful public health campaign.

While yellow fever had existed in Brazil in epidemic 
form during the 17th century (especially severe in north-
eastern Brazil in 1660–94), thereafter it was confined to 
local outbreaks and was not responsible for large num-
bers of deaths until November 1849. It is possible that 
the disease was reintroduced by the crew of an Ameri-
can vessel that docked in New Orleans and Havana, both 
focal points of the malady, before arriving in Bahía. In any 
event, a Danish ship with a sick crew sailed from Bahía in 
late November and set anchor in Rio de Janeiro, at that 
time Brazil’s capital, in early December. The sailors dis-
persed, some spreading the disease to guests at an inn. 
By January 4, 1850, medical officials were aware of the 
presence of yellow fever. The epidemic then spread pro-
gressively from one street to the next. By March 1850, 
the entire city was affected. More than 100 deaths were 
recorded on a single day in March alone; 4,160 of 90,658 
yellow fever sufferers succumbed to the disease in 1850.

For the remainder of the 19th century, yellow fever 
would plague Rio de Janeiro’s populace; in some years the 
situation would improve, only to return with a vengeance 
a few years later. Mortality figures for those decades, 
grouped in five-year periods, indicate the following num-
bers of yellow fever deaths: 1850–54—7,448; 1855–59—
2,725; 1860–64—1,523; 1865–69—292; 1870–74—5,922; 
1875–79—7,218; 1880–84—4,628; 1885–89—4,935; 
1890–94—14,944; 1895–99—5,722; and at the turn of the 
century, 344 deaths in 1900 and 299 in 1901. So fright-
ening were the symptoms of the virus—abrupt onset of 
headache, backache, fever, commonly jaundice (whence 
the disease’s name), and in the worst cases, the dreaded 
black vomit (caused by hemorrhaging into mucous mem-
branes), convulsions, coma, and death—and so mysteri-
ous were its causes, that Rio achieved a reputation as an 

inhospitable, dangerous city unfit for modern settlement 
and industrialization by Europeans. The greater propen-
sity of young, white settlers to contract the disease over 
that of both the older plantation owners and blacks, both 
of whom had developed immunity due to childhood 
exposure to the virus, may have slowed the pace of the 
transfer of economic power from the rural landowning 
class to the urban capitalists. A cholera epidemic among 
the black population occurred simultaneously in 1850–
70, with its own political ramifications (see ASIATIC CHOL-
ERA PANDEMIC OF 1846–63).

Late 19th-century Rio de Janeiro was a dirty, crowded, 
and unsanitary city. In 1889, Rio suffered an exceptional 
summer, with blazing heat and drought. Funerals for the 
many victims of yellow fever reportedly took place in 

Cuban physician Carlos Juan Finlay (1833–1915) of Havana 
proposed the theory that yellow fever was transmitted by a 
particular kind of mosquito while he attended an international 
conference in 1881. Nineteen years later, a U.S. Army board proved 
him right and also found that the infected mosquito did not bite 
except at night, although uninfected mosquitoes bite night and 
day. (Bettmann/CORBIS)
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the cemeteries until all hours of the night, and corpses 
lay at home for days while awaiting burial. Doctors were 
among those who succumbed to the virus; 2,115 deaths 
from yellow fever were reported in that year. This figure 
was dwarfed by the deaths from the virus in 1891, 1892, 
and 1894, in each of which years over 4,000 persons were 
felled.

Among the various theories put forth as to the causes 
of yellow fever, acceptability was achieved for the mis-
taken notion that fomites, i.e., infected bedclothes and 
personal belongings of infected persons, were the pri-
mary source of the contagion. The possibility that yel-
low fever is mosquito-borne was first proposed in 1881 
by the Cuban doctor Carlos Finlay. This notion did not 
gain primacy until U.S. Army studies in Cuba, headed 
by Walter Reed, proved that the Aëdes aegypti mosquito 
carried the illness. A campaign to eradicate yellow fever 
in Rio de Janeiro began in 1903 under the leadership of 
Dr. Oswaldo Cruz. This effort was met with great dis-
trust by the populace, particularly the lower classes, and 
with fanatical derision in the press. The federal legisla-
ture agreed to finance Cruz’s Yellow Fever Service (which 
sought to police suspected zones of infestation, wipe out 
the foci of mosquitoes, and identify and isolate infected 
patients) for only three years. The success of the pro-
gram was swift and complete. In 1902, there had been 
984 cases of yellow fever in the city. By 1906, yellow fever 
officially no longer existed in epidemic form. In 1908, 
there were only four deaths from the disease, and in 1909, 
there were none. Although there was a small epidemic in 
1928, yellow fever was virtually eradicated from Rio de 
Janeiro by 1908.

Further reading: Bacellar, Brazil’s Contribution to 
Tropical Medicine and Malaria; Da Silva Araújo, Fatos e 
personagens da historia da medicina e da farmacia no Bra-
sil; Freyre, The Mansions and the Shanties; Moll, Aescu-
lapius in Latin America; Parahym, Endemias Brasileiras;
Poppino, Brazil, the Land and People; Santos, Choro-
graphia do Districto Federal; Stepan, Beginnings of Brazil-
ian Science.

Roman Pestilence of 451 B.C. Severe outbreak of 
an unidentified infectious disease that struck the city of 
Rome and its surrounding countryside. The ancient his-
torians Livy and Dionysius of Halicarnassus describe the 
devastation of the epidemic, if not its symptoms. Nearly 
all the slaves died, but other social classes were not 
immune: the victims included one of the Roman consuls, 
four tribunes, and numerous senators. Fearful of catching 
such a contagious disease, people did not want to attend 
the sick or observe proper burial practices. Instead, they 
merely threw corpses in the sewers or the river, thereby 
polluting the supply of drinking water. Food was scarce 

as well, since the disease attacked animals (cows and 
sheep) and farmers throughout rural areas.

Without any information on symptoms, modern 
scholars cannot identify the pestilence with any certainty. 
It is known, however, that by the middle of the first mil-
lennium B.C. both tuberculosis and anthrax were estab-
lished among domesticated animals and the humans who 
tended and used them. Either disease is a likely cause of 
the outbreak of 451 B.C.

Romans in the fifth and fourth centuries B.C. suffered 
many similar epidemics, ones that hit both humans and 
their farm herds and that were accompanied by fam-
ine. Social unrest often increased during an epidemic, 
and military campaigns were delayed or abandoned. 
For instance, the Aequians of Latium had to forgo their 
plans to attack nearby Rome in 451 B.C. when they, 
too, succumbed to the disease that had weakened their 
enemies.

Further reading: Dionysius of Halicarnassus, Roman 
Antiquities; Hare, “The Antiquity of Diseases Caused by 
Bacteria and Viruses;” Livy, History of Rome.

Roman Pestilence of 212 B.C. Outbreak of infectious 
disease, possibly influenza, that struck both the Roman 
army as it besieged Syracuse on Sicily, and the city’s Car-
thaginian defenders. The siege was only one battleground 
of the Second Punic War (218–202 B.C.), in which Rome 
had been fighting Carthage in Italy and Spain as well. On 
the Sicilian front, the disease may have spread rapidly 
because of when and where it hit: during an extremely 
warm autumn, and in a swampy area around the Roman 
camp. Sick men were left to fend for themselves and 
dead bodies lay strewn about, since no one wanted to 
risk catching the disease. Some soldiers even dashed into 
enemy lines, preferring to die honorably by the sword 
rather than from illness.

An epic poem by the first-century A.D. Latin writer 
Silius Italicus describes the disease that brought such 
fear in the Roman camp. Its victims suffered from shiv-
ering and sweating, dry tongue and throat, harsh coughs 
that often brought up blood, sensitivity to light, extreme 
thirst, and finally wasting. The symptoms remind one 
modern scholar of influenza, but any diagnosis based on 
a literary work can be only speculation. The Roman his-
torian Livy provides no details of the epidemic’s nature 
but tells us that it was not always fatal. When the Roman 
general Marcus Claudius Marcellus took soldiers out of 
the camp and into the city, relief from the heat revived 
many of them.

Despite their high mortality, the Romans were at a 
military advantage after the epidemic. Many Sicilians with 
the opposing forces fled to their hometowns to avoid the 
plague, while the Carthaginians perished in greater num-

322    Roman Pestilence of 451 B.C.



bers, even losing their generals to the disease. Until the 
epidemic, Syracuse had withstood the siege by using artil-
lery and other devices designed by the Greek mathemati-
cian Archimedes. But heavy losses on the Syracusan side 
enabled the Romans to take the city.

Further reading: Goodall, A Short History of the Epi-
demic Infectious Diseases; Heichelheim et al., A History of 
the Roman People; Livy, History of Rome; Silius Italicus, 
Punica.

Roman Plague of c. A.D. 165–180 See ANTONINE

PLAGUE.

Roman Plague of c. A.D. 251–266   See CYPRIAN, 
PLAGUE OF.

Roman Plague of A.D. 542 See JUSTINIAN, PLAGUE OF.

Roman Plague of A.D. 590 Outbreak, almost cer-
tainly of bubonic plague, that indirectly changed the 
course of the medieval papacy. Pope Pelagius II, one of 
the epidemic’s first victims, was succeeded by Gregory the 
Great, whose accomplishments were considerable: reform 
of the Catholic liturgy, establishment of the new literary 
genre of saints’ lives, defense of Italy against incursions by 
the Lombards, and efficient administration of the papacy’s 
vast territorial holdings.

The late sixth-century chronicle by Gregory of Tours 
includes an account of the epidemic given him by his 
deacon, who was in Rome at the time. In November 589, 
the Tiber River overflowed its banks, destroying many 
granaries. People claimed they saw serpents and dragons 
floating on the flood waters down to the sea. The pesti-
lence that Gregory of Tours calls “the plague of the groin” 
(lues inguinaria) began a few months later. Although 
he outlines no specific symptoms, the other informa-
tion he gives—that the disease killed its victims rapidly
and affected all classes and households—also points to
bubonic plague. At about the same time similar epidem-
ics raged at Viviers and Avignon in Frankish Gaul (see 
FRANKISH PLAGUES OF THE SIXTH CENTURY A.D.).

After Pelagius died in February 590, the clergy and 
the people of Rome unanimously chose the deacon Greg-
ory (Saint Gregory I) as his successor. He had served as 
prefect of Rome before becoming a church official and a 
monk—a role he much preferred to that of pope. Greg-
ory was sympathetic, however, to the plight of his fellow 
Romans. Several days after an impassioned sermon in 
which he urged them to repent of their sins, he led them 
in prayers and procession around the churches of Rome. 

So swift was the plague’s attack that 80 marchers died en 
route.

A later legend has it that as the procession neared 
Hadrian’s Mausoleum, Gregory had a vision: Michael 
the Archangel sheathed his sword, symbolizing that the 
plague was over. Gregory’s procession became a popular 
theme in later medieval art.

Further reading: Crawfurd, Plague and Pestilence in 
Literature and Art; Gregory of Tours, The History of the 
Franks; Paul the Deacon, History of the Langobards.

Roman Plague of A.D. 680   Severe epidemic, perhaps 
of bubonic plague, that struck Rome and much of Italy in 
the summer of A.D. 680; it may have given rise to a new 
saint’s cult. Although Paul the Deacon, Italian Benedictine 

Called “the Great,” Saint Gregory I (A.D. 540–604) spread the call 
of Christianity with great zeal as pope (bishop of Rome). During 
the Roman Plague of A.D. 590, he led a procession in prayer around 
the churches of Rome, seeing a divine vision that signified the 
disease epidemic had ended. (Araldo de Luca/CORBIS)
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monk and a primary source, provides no details on symp-
toms, he does note the widespread mortality: Parents were 
placed on the same bier with their children, and broth-
ers with their sisters. People knew how many in each 
household would die, he claims, after they saw an angel 
knocking on the door of the house a certain number of 
times.

The inhabitants of Pavia in northern Italy went to the 
mountains to flee the plague; grass and bushes grew in 
the abandoned streets of their city. Such mass escape, 
however, would have been difficult in Rome itself, at the 
time a center for pilgrims, travelers, and religious refu-
gees from East and West. For over a century, the Byz-
antine Empire had been steadily shrinking, because of 
Lombard campaigns in Italy and Muslim conquests in the 
Near East and Africa. As these political and military con-
flicts rocked the Mediterranean world, Rome assumed 
greater importance as a holy city—the arbiter of Chris-
tian dogma and ritual and the home of churches, shrines, 
and cults. In the sixth and seventh centuries A.D., ever-
growing numbers of pilgrims came to Rome, often from 
the newly converted lands of modern-day France and 
Great Britain. Once the Muslims took over their lands, 
Easterners flocked to Rome as well, bringing their reli-
gious and iconographic traditions. In the crossroads that 
Rome was in the late seventh century A.D., a plague epi-
demic could easily spread, especially since sanitation in 
the damp, low-lying city was poor and food supplies had 
dwindled after the Muslims disrupted Mediterranean 
trade.

It was probably around this time that Sebastian, a 
martyr from the late third century A.D., became celebrated 
as a protector against pestilence. According to Paul, the 
epidemic stopped only after the saint’s bones were moved 
from Rome and set up in the church of San Pietro in Vin-
coli in Pavia. The Roman church of the same name still 
contains a mosaic icon of St. Sebastian, perhaps also 
from this time period, that reflects the artistic influences 
brought by settlers from the East.

Further reading: Crawfurd, Plague and Pestilence in 
Literature and Art; Krautheimer, Rome: Profile of a City, 
312–1308; Paul the Deacon, History of the Langobards.

Rome and Naples Plagues of 1656–57 See ITALIAN

PLAGUES OF 1656–57.

Russian AIDS Epidemic   See EASTERN EUROPEAN AND 
CENTRAL ASIAN HIV/AIDS EPIDEMIC.

Russian Anthrax Epidemic of 1979   At least 66 per-
sons died in a puzzling outbreak of anthrax infection in 

1979 in Sverdlovsk (now Yekaterinberg), a large Russian 
city in the eastern foothills of the central Ural Mountains.

In 1973, U.S. president Richard Nixon and Soviet 
leader Leonid Brezhnev signed a treaty prohibiting both 
the United States and the Soviet Union (the major players 
during the cold war) from carrying out any research on 
biological weaponry. Despite the agreement, during the 
months that followed, the Soviets embarked on “Biopre-
parat,” an ultra-secret program which established at least 
47 new biological warfare research laboratories across the 
Soviet Union. The program was established in order for 
the Soviets to secretly continue testing and developing 
various disease agents to be used in bioweapons technol-
ogy. Anthrax, a disease caused by an infectious bacte-
rium (Bacillus anthracis), which could plausibly be used 
covertly to compromise large populations, was believed to 
be one such agent under study by the Soviets at Biopre-
parat facilities. Infecting the skin, lungs, or gastrointesti-
nal tract, anthrax is usually spread to people from contact 
with animals dying of the disease (cows, horses, goats, 
and sheep) and from contaminated hair, wool, hides, and 
soil associated with infected animals. A person infected 
may experience muscle ache, headache, fever, nausea, and 
vomiting.

Early in April 1979, patients began turning up at area 
hospitals in Sverdlovsk, complaining of flu-like symp-
toms. Doctors were not expecting to diagnose anthrax 
and were confused when patients started to die. Official 
reports by Soviet authorities immediately claimed that the 
victims must have been infected with anthrax from con-
taminated meat, despite the fact that early autopsies sug-
gested an airborne etiology. Nevertheless, shortly after the 
first victims began to die, special emergency squads were 
brought into the region to shoot stray dogs, wash down 
hospitals and houses with chlorine, and pave roads.

Ninety-six people became ill between April 4 and May 
18, 1979, and 66 people allegedly died in Sverdlovsk from 
anthrax. (The number of deaths is not known with any 
certainty because of the tight Soviet security surrounding 
the outbreak; some claim that it may have reached into 
the hundreds.) Autopsy records were seized by the KGB 
(Soviet state security agency), except for a few handwrit-
ten notes and secretly hidden tissue samples, and the 
dead bodies were buried together in lime, under guard, at 
state expense.

Considering that the cold war was at its height and 
that the ultra-secret biolabs were still not known to the 
United States, the Soviet authorities unsurprisingly 
declared that the outbreak of anthrax was in fact follow-
ing its normal pattern and was caused by the ingestion of 
infected meat. At the time, epidemics of any kind were 
never given accurate reporting in the Soviet media and 
so details of the event had to be gathered via an under-
ground network of Soviet physicians. Two of the doctors 
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carrying out the autopsies noticed that the lung tissue of 
dead patients contained anthrax bacteria, suggesting that 
the anthrax had been inhaled from an airborne source—
not ingested with food, which would have caused more 
apparent damage to the gastrointestinal system. Secretly, 
these physicians preserved samples, photographs of vic-
tims, and copies of autopsy reports, which they did not 
surrender to the KGB.

Shortly after the event, in 1979, stories emerged in the 
West of an anthrax outbreak in Russia. Western research-
ers remained skeptical of the cause of the outbreak for 
many years, even after a team of Soviet physicians made 
a presentation before the National Science Foundation in 
Washington, D.C. (April 1988). The Soviets maintained 
the official line—that the disease was caused by the inges-
tion of contaminated meat. For years, the matter was left 
at that.

But then, in May 1992, days prior to a visit by West-
ern scientists, Boris Yeltsin, head of the Communist Party 
in Sverdlovsk at the time, admitted that the anthrax 
outbreak was indeed caused by the Soviet military, but 
he offered no further details. A former Soviet bioweap-
ons official, Ken Alibeck, was a little more forthcoming 
when he wrote an account called Biohazard, in which 
he described an incident that had occurred on March 
30, 1979, which may account for an aerosol emission of 
anthrax bacteria. He described how a technician at Com-
pound 19, a mysterious military facility located south of 
the city of Sverdlovsk, removed an air filter from the pro-
duction plant and failed to replace it right away.

Later in 1992, Western scientists at last had the 
opportunity to visit Yekaterinburg to study the causes 
and course of the outbreak in more detail. They gath-
ered information from the local airport, such as the wind 
direction on the days before the outbreak, and they plot-
ted dead victims’ locations, garnered from interviews with 
living relatives, on a map of the area. They found that 
if an aerosol emission of anthrax did indeed come from 
Compound 19, the northerly wind could have swept the 
bacteria toward the populated region. The physical posi-
tions of most of the victims suggested that the anthrax 
had spread along a narrow corridor through the city.

Eventually, the preserved tissue samples were exam-
ined at the Los Alamos National Laboratories in New 
Mexico and were found to contain a mixture of four dif-
ferent strains of anthrax. Such a multistrain variety would 
have been a nearly impossible genetic occurrence in a 
natural epidemic and strongly suggests that the anthrax 
was manufactured. As a bioweapons strategy, a multi-
strain bacterium would minimize the victims’ ability to 
resist.

Further reading: Garrett, “Top Secret No More: In 
Joint Venture, U.S. Program Funds Research at Rus-
sian Labs on World’s Most Lethal Diseases;” Guillemin, 

Anthrax: The Investigation of a Deadly Outbreak; Hoff-
man, “Soviet anthrax epidemic still cloaked in mystery 20 
years later,” The Dallas Morning News; “Russian Officials 
Caught in Lie about Anthrax Outbreak,” Morning Edition
(NPR), March 15, 1993; Warsh, “The Boston Globe David 
Warsh Column.”

Russian Cholera Epidemic of 1829–31 Massive 
epidemic of cholera that invaded much of Russia. It was 
part of the ASIATIC CHOLERA PANDEMIC OF 1826–37 which, 
like its predecessor (see ASIATIC CHOLERA PANDEMIC OF

1817–23), originated in India (see INDIAN CHOLERA EPI-
DEMIC OF 1826–27). More importantly, it marked the 
beginning of cholera’s first and most devastating attack 
on Europe.

The first case was reported from Orenburg (Chkalov, 
Russia) on August 26, 1829, followed by several more 
over the next two weeks. The local medical board took 
a fortnight to diagnose the disease as cholera and to 
announce that preventive measures were necessary. 
According to one account, 747 cases were reported by the 
end of October and, by November 20, the epidemic had 
subsided in the city. The infection was apparently carried 
into Orenburg by caravans from Bukhara or Khiva, where 
cholera was prevalent among the Kirghiz tribes. In fact, 
a local commission charged with investigating cholera in 
central Asia had confirmed its existence but also rejected 
the possibility that it might pose a threat because of the 
vast distances in between. Its report reached St. Peters-
burg just as Orenburg’s first case erupted. This was not 
surprising since both Bukhara and Khiva carried on a 
flourishing trade with Orenburg, an important commer-
cial center on the Ural River, which divides European 
Russia from central Asia.

Any hopes that the epidemic would remain localized, 
as did the ASTRAKHAN CHOLERA EPIDEMIC OF 1823, were 
dashed when cholera was reported from Rasypna on Sep-
tember 28, from Iletsk on October 8, and from Bugulma 
(nearly 200 miles away) in early November. Cholera also 
spread 200 miles north and northwest and 60 miles west 
of Orenburg before disappearing from the region at the 
end of February 1830. From August 1829 to February 
1830, 3,590 cases and 865 deaths (mortality rate was 32 
percent) were reported. The military governor of Orenburg 
ordered a quarantine on October 9. The city was cordoned 
off and only vendors allowed to continue trading at the 
barriers. These regulations were not as strict as those for 
plague and were more loosely enforced. Cholera patients 
were sequestered, their personal belongings washed sepa-
rately, and their living quarters fumigated. At first, many 
fled the city, but otherwise the disease did not cause any 
undue alarm. The Central Medical Council urged immedi-
ate treatment for patients and a longer quarantine period.
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Even though the epidemic was far more serious than 
the Astrakhan outbreak, it did not get any national cov-
erage until August–September 1830 when it had already 
penetrated the heart of Russia. Preoccupied with politi-
cal upheavals in Europe and tension in Poland, Czar 
Nicholas I of Russia delayed any preventive action until 
August 29, 1830, when his government assumed charge 
of all cholera regulations and appointed a special chol-
era commission to spearhead the fight against the dis-
ease. Stricter regulations were introduced, but the annual 
Nizhny Fair was allowed to proceed as usual since the 
government believed that cholera was not spread by 
direct contact or through goods. Besides, restrictive 
quarantine rules against bubonic plague had led to riots 
at Sevastopol in May 1830 and prompted a more moder-
ate official stance.

Cholera outbreaks were reported from Tbilisi, Tauris 
(Tabriz), and Elisavetpol (Kirovabad). On July 3, 1830, a 
military camp outside Astrakhan was struck by virulent 
cholera that intensified very rapidly and entered the city 
on July 20. Two hundred people, including the civil gov-
ernor and the director of police, died within the first 24 
hours. Local administration collapsed, leading initially to 
mass panic and later flight. The epidemic peaked between 
July 20 and August 15, recording the highest mortality 
rate of any city in Russia or Europe during the pandemic. 
The city of Astrakhan (population 37,320) reported 3,633 
cases with 2,935 deaths, a 90.8 percent mortality rate. In 
Astrakhan province (population 328,776), 4,856 of the 
5,912 people affected died (an 82 percent fatality rate) 
between July 4 and August 27.

Tbilisi suffered a similar devastating attack, and nearly 
two-thirds of its inhabitants fled in panic. Many died 
within hours of the attack. Baku and Elisavetpol were 
attacked by a cholera strain from Persia (see PERSIAN 
CHOLERA EPIDEMIC OF 1829–30) that later merged with 
the Orenburg strain, reporting 4,557 cases with 1,655 
deaths by July 21. Transcaucasia, Kizlian, Katchalinskaia, 
Guryev, and Uralsk were also invaded. From Astrakhan, 
the epidemic traveled north to engulf Tzaritzin and Sara-
tov on August 4, 1830 (70 percent mortality), Kazan (60 
percent mortality), Nizhny Novgorod (Gorky) (1,887 
cases and 1,105 deaths), Moscow (50 percent mortal-
ity), Novgorod (30 percent mortality), and eventually the 
Baltic provinces and Archangel (Arkhangelsk). Another 
strain spread westward from Saratov and Kazan into Tam-
bov, Voronezh, Poltava, Kursk, Kiev, Podolia, and Kher-
son—intensifying as it moved west. Between August and 
November 1830, much of European Russia was affected. 
In the provinces of Tambov and Kursk, riots broke out 
and military intervention was needed. Everywhere, chol-
era caused a major disruption of normal life.

In Moscow, the epidemic apparently began on Sep-
tember 10–11, 1830; official confirmation came three 

days later. There had been panic in the city weeks prior 
to the actual outbreak, and thousands of its wealthy citi-
zens had fled. The government announced a series of pri-
vate and public preventive measures. The citizens joined 
forces with each other and with the newly created Mos-
cow Cholera Council to combat the disease. A practical 
and comprehensive quarantine was established for the 
city and its environs. All frontiers and roads leading from 
Moscow were sealed and four observation points set up. 
All merchandise, including the mail, was inspected and 
fumigated, and any suspected case of cholera was to be 
reported immediately.

In October, 5,532 cases with 3,102 deaths were 
reported in Moscow. During this very early phase, very 
few survived the cholera attack. Even the military garri-
son there was hard hit, suffering 25 percent of the city’s 
cholera casualties. The Moscow outbreak marked the cul-
mination of the epidemic in 1830. The military cordons 
were withdrawn on December 6, even though scattered 
outbreaks continued to occur in the provinces and along 
Russia’s European frontiers during the winter. From Sep-
tember 15, 1830, to January 20, 1831, Moscow recorded 
8,431 cholera cases with 4,588 deaths. The Moscow epi-
demic officially ended in mid-March 1831.

Overall, in 1830, the epidemic affected 68,091 peo-
ple and killed 37,595 in 31 provinces. In 1831, the 
situation was far more serious: cholera raged in 48 prov-
inces, where a total of 466,457 cases and 197,069 deaths 
were reported. In the spring of 1831, cholera reemerged 
with greater intensity and was particularly severe in the 
provinces of Volhynia, Podolia, Grodno, and Vilna. In 
Moldavia (Moldova) and Wallachia, it merged with an 
outbreak of plague and was deadly. Podolia became the 
center of the 1831 epidemic. From Volhynia, cholera 
was carried by the Russian troops into Poland. Warsaw 
was attacked on April 14, and Riga in Latvia was hit 
very violently soon afterward. Russia’s ongoing fighting 
in Poland was considered by many to be the catalyst that 
sped the entry of cholera into the rest of Europe. Others 
believed that cholera had entered Poland before the Rus-
sian troops did (to quell eventually the Polish Rebellion 
of 1830–31).

St. Petersburg, which escaped the disease in 1830, was 
struck in June 1831, despite the strict sanitary cordon 
and imperial orders banning infected people from enter-
ing or leaving the city. Moscow, St. Petersburg, and their 
surroundings recorded 250,000 cases and over 100,000 
deaths in 1831. In St. Petersburg, the anti-cholera com-
mission’s brutal policing tactics led to widespread rioting, 
followed by the most intense phase of the epidemic. Riots 
also disrupted life in the town of Staraya Russa and in the 
Novgorod military camps.

During the fall of 1831, cholera generally subsided 
except for minor outbreaks during the winter and spring 
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of 1831–32. It then moved westward, leaving behind a 
trail of destruction. Perhaps the only positive aspect of 
the epidemic was that it spurred the development of Rus-
sian medicine and led to the publication of a significant 
body of cholera studies that helped broaden the general 
understanding of the disease.

Further reading: McGrew, Russia and the Cholera, 
1823–1832.

Russian Cholera Epidemic of 1892–93 Major and 
devastating epidemic of cholera, part of the ASIATIC CHOL-
ERA PANDEMIC OF 1881–96.

Once again, Astrakhan (see ASTRAKHAN CHOLERA EPI-
DEMIC OF 1823) on the Caspian Sea was the port of entry 
for the disease that had recently caused much havoc in 
Afghanistan and Persia (Iran). According to R. Pollitzer 
(see below), cholera’s invasion of Russia began at Baku, 
also a Caspian port. The populace, already weakened by a 
severe famine (1891–92), fell an easy prey to the dreaded 
disease, which spread rapidly across Astrakhan province. 
Heavy mortality was recorded here; 3,151 (70 percent) of 
the 4,499 cholera patients who registered between June 
14 and July 31, 1892, died. The poor, it seemed, suffered 
the most, and mobs petrified with fear vented their frus-
trations by destroying and burning the cholera quarantine 
barracks, freeing the patients inside, and attacking the 
medical staff. Troops were dispatched to enforce law and 
order and quarantine regulations. Strict naval quarantine 
was imposed on all ships arriving at Astrakhan harbor. 
Hundreds of migrant workers fled north along the Volga 
River, spreading the news and the disease as they did so.

As cholera spread upstream along the Volga, it was 
greeted with more violence and wanton destruction. In 
Saratov city and province, cholera barracks and patients 
met with the same fate. The homes of doctors and promi-
nent police and city leaders were raided by frenzied mobs 
and a temporarily assigned cholera doctor bludgeoned to 
death.

Singled out by the disease, the lower classes became 
convinced that the epidemic had been created by the 
government in order to destroy certain sections of the 
population. Thus, government actions intended to alle-
viate the hardships caused by the epidemic were rou-
tinely misinterpreted. However, some of the actions of 
the administration also fostered this mood of terror and 
anarchy. Cholera patients were forcibly hospitalized in 
the barracks, their belongings confiscated, and their 
homes disinfected. Rioting mobs faced mass arrest, flog-
ging, and death sentences, or they were forced to do hard 
labor. The ban on large religious meetings and the strict 
rules regarding funerals (no church services allowed for 
cholera victims) and burials (ritual bathing of the body 
not permitted) were unfavorably received. Mass hysteria 

was thus exacerbated by the government’s response to the 
crisis.

A dedicated group of Russian volunteers, including the 
famous writer Anton Chekhov, assisted the medical staff 
by recommending sanitary improvements in factories and 
villages and urging local authorities to adopt precautions 
against the advancing epidemic. Their service was gener-
ally appreciated both by the masses and by the adminis-
tration. Although doctors were sometimes regarded with 
deep suspicion because they were government employ-
ees, in many provinces where the physicians were given 
greater powers, they were successful in gaining the confi-
dence of the people by relaxing key government strictures 
with regard to hospital admissions, funeral services, and 
burial rites. This was the case in provinces like Moscow, 
Simbirsk, Kazan, and Nizhny Novgorod, where the vio-
lence that accompanied the epidemic in Astrakhan and 
Saratov provinces was largely averted.

Though cholera spread to Moscow and St. Petersburg 
and along the country’s western frontiers, mortality was 
highest in the lower Volga region. Morbidity estimates for 
1892 vary greatly (from 433,643 cases to 648,000 cases). 
Apparently, Moscow’s contribution to this figure was a 
mere 654 cases against 29,332 cases recorded in neigh-
boring Tver (Kalinin). The death toll was 300,321 for the 
year, officially.

The epidemic of 1892 waned with the advance of win-
ter, but as with previous epidemics, the Russian authori-
ties expected a stronger backlash in 1893 and began 
preparations to deal with it. When it struck again in 1893, 
however, cholera was not the force it had been in 1892. 
A total of 106,600 cases and 42,250 cholera deaths were 
recorded in 1893, when serious outbreaks of the disease 
were reported from the Volhynia-Podolsk area.

Famine and cholera, both of which devastated Rus-
sia during 1891–93, prompted major reforms in disaster 
management.

Further reading: Frieden, Russian Physicians in an Era 
of Reform and Revolution; Pollitzer, Cholera.

Russian Cholera Epidemic of 1910 Severe epi-
demic of cholera that struck several provinces in south-
ern Russia.

The outbreak began in June 1910 in the Donets Basin, 
a major coal production center in Russia (in the eastern 
Ukraine). It quickly intensified over the following month. 
More than 200,000 cases of cholera were reported from 
four Ukrainian districts (Kharkov, Jekaterinoslav, Kher-
son, and Taurida) and from the Don River army camps. 
Overall, more than 230,000 cases and 110,000 deaths 
occurred during this epidemic. Jekaterinoslav (18,894 
cases), St. Petersburg (4,591 cases), Kiev (4,077 cases), 
and Orenburg or Chkalov (3,355 cases) were among 
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those severely hit. The case-fatality rate was a staggering 
45 percent.

The epidemic’s intensity alarmed and stirred into 
action the Congress of Mining Industrialists of South 

Russia, the mineowners’ organization. Fearing a short-
fall in production levels, further spread of the epidemic, 
and the possibility of popular uprisings, the organiza-
tion petitioned the Russian government to employ dras-
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tic measures to contain it. The Council of Ministers 
responded to this appeal by passing a resolution at its 
meeting on July 20, 1910. Thereby, it urged the Interna-
tional Red Cross to dispatch medical teams urgently to 
the affected area and to appoint a field commander to 
coordinate the efforts.

Dr. G. E. Rein, appointed to that post, left immediately 
for the disaster area, accompanied by a battery of various 
professionals. He soon found that the local authorities 
did not want to take the initiative and favored stopgap 
and piecemeal measures. Also, resources were not allo-
cated equally nor were there sufficient trained personnel. 
The sanitary facilities in most of the mines, Rein found, 
were grossly inadequate. He requested financial sup-
port to fight the epidemic from the mineowners as well 
as the local authorities. Also, he urged the mineowners 
to employ emergency sanitary officers and to initiate a 
campaign to educate their employees regarding basic 
cleanliness. Rein predicted that epidemic cholera would 
strike again in the spring of 1911 and urged the continu-
ation of the preventive measures until the summer of that 
year. Finally, he pleaded with Czar Nicholas II to estab-
lish a separate ministry of public health to deal with the 
planning and implementation of public health issues 
nationwide.

From southern Russia the infection was carried, 
apparently by gypsies, to southern Italy.

Further reading: Hutchinson, Politics and Public 
Health in Revolutionary Russia; Pollitzer, Cholera.

Russian Cholera Epidemics of 1915–22 Cholera 
epidemics that ravaged various parts of Russia during 
1915–22 and considered offshoots of pandemic cholera 
that began about 1899.

Cholera had been particularly unkind to Russia ever 
since its first entry in 1823 (see ASTRAKHAN CHOLERA 
EPIDEMIC OF 1823; RUSSIAN CHOLERA EPIDEMIC OF 1910). 
It broke out again in July–August 1915, as the Russian 
troops beat a forced retreat from Poland and Galicia, and 
thousands of them fleeing the danger zones were stranded 
in hot weather, amid inadequate sanitary conditions in 
the heart of Russia. Typhus (see RUSSIAN TYPHUS EPIDEM-
ICS OF 1914–22) had already established a strong pres-
ence in the camps when cholera struck. Together, the two 
epidemics coursed through the provinces of Volhynia, 
Minsk, Mogilev, and Grodno.

The arrival of cholera pressured thousands more 
into fleeing north toward the Baltic area, south into the 
Ukraine and New Russia, and east into central Russia and 
even Siberia. Cholera traveled with them all across Euro-
pean Russia and beyond the Ural Mountains. The towns 
lining the main refugee routes suffered severe outbreaks 
in August–September 1915. More than 66,000 cases of 

cholera were reported in 1915. The epidemic subsided 
with the onset of winter.

Then, in April 1918, the Russian regions of Astra-
khan and Saratov were visited by an epidemic of chol-
era. Instead of spreading along the waterways as it had 
been wont to do, it spread along the rail routes. At its 
peak in July and August 1918, the epidemic had affected 
about 30 provinces. A relatively mild outbreak, it ended 
before the beginning of winter. Overall, 41,586 cases of 
cholera were reported in the country in 1918. Cholera 
was fairly quiescent in 1919, when only 5,119 cases were 
registered.

In 1920, cholera broke out very severely in southern 
Russia’s Rostov area. Almost 30,000 people were affected 
in that year. The outbreak peaked in July 1921 in the 
lower Volga River region; 207,389 cases were registered 
in that year. In 1922, the incidence was lower (86,178 
cases), perhaps because by then the cholera vaccine had 
been administered to over 10 million Russians, including 
everyone in the Red Army. Also, a concerted effort was 
made to improve the water and sewage systems. Cholera 
disappeared from Russia (by then, the Soviet Union) after 
1927.

Further reading: Pollitzer, Cholera; Sigerist, Medicine 
and Health in the Soviet Union.

Russian Diphtheria Epidemic of the 1990s Severe 
outbreak of diphtheria which appeared in the early 1990s, 
coinciding with a period of significant social transforma-
tion, resulting in over 140,000 cases and 4,000 deaths in 
Russia.

Diphtheria is a highly infectious, airborne disease of 
the upper respiratory system caused by the bacillus Cory-
nebacterium diphtheriae. It appears in three major strains 
or biotypes: gravis, intermedius, and mitis. In its more 
serious manifestations, it can affect the cardiac muscle 
and the peripheral nervous system, leading to paralysis. 
Death, particularly in young children, is caused by suffo-
cation due to blocked airways.

Prior to the arrival of vaccines, diphtheria was an 
endemic childhood disease associated with poor living 
standards. More than 750,000 cases were reported to have 
occurred in the first half of the 20th century. In 1958, the 
Soviet Union initiated an effective immunization cam-
paign against the disease, lowering its incidence (mor-
bidity) and removing much of the fear associated with 
it. The vaccination schedule for children included five 
compulsory doses of high-antigenic vaccine by school-
entry age and a booster during the school years. This 
was so successful that there were fewer than 200 cases 
in 1975 and 1976, only one-fifteenth the level of cases in 
1958 and equivalent to levels in the United States. Part 
of the reason for the success of the vaccination program 
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was undoubtedly due to its authoritarian application, by 
which millions of people were lined up to be given shots, 
and records were kept on all of the 280 million persons in 
the population.

Complacency and success, or low disease incidence, 
combined with anti-immunization voices during the 
period of perestroika (restructuring) and glasnost (open 
expression) in the 1980s fueled a distrust of health 
authority vaccination programs. The early 1980s saw a 
relaxation in the childhood vaccination program, and 
lower doses of less antigenic content were administered. 
By 1986, the school booster shot was dropped. This led 
to lower rates of childhood immunization, especially in 
cities such as Moscow and St. Petersburg. Some parents 
neglected altogether to have their children vaccinated. 
Even in 1991, according to the World Health Organiza-
tion (WHO), barely 47 percent of Russian infants under 
one year of age had been immunized against diphtheria. 
Adults often avoided vaccination because of rumors of 
contaminated needles and vaccines.

A 1988 article in Pravda, the communist newspaper 
read by millions of Soviets, voiced opposition to vaccina-
tion and claimed that Russian-made diphtheria vaccines 
contained poisons. Even doctors who were unable to mea-
sure the merit of such claims weakened in their resolve 
to complete the programs. Western medical science had 
been cut off from the Soviets for 50 years and much of 
Soviet immunology had evolved in isolation. Russian doc-
tors were also unwilling to vaccinate “weaker” children, 
believing the vaccine would further sap their strength.

During the 1980s, childhood incidence of diphtheria 
started to climb again although adults continued to be the 
population segment most affected. More than a thousand 
cases were reported in each year from 1983 to 1985 and 
in 1990. In 1991, there were 1,876 cases and 80 deaths 
reported throughout Russia.

Diphtheria lingered longer in Ukraine than elsewhere, 
although the epidemic also owed some of its revival 
strength to the political upheavals in the Russian repub-
lics after the Soviet Union’s disintegration (1991) and the 
subsequent deterioration in law and order, water quality, 
and health services. Universal military service also played 
a role in the spread of the disease from 1990 to 1992, dur-
ing which the incidence of the disease in the military was 
six times higher than in the civil population.

In 1991, Moscow requested help with the epidemic 
from the United States and the United Nations, both of 
which contributed to the campaign with donations of vac-
cinations and services. Western doctors discovered that 
many previously immunized adults were catching the dis-
ease again because the earlier vaccines were insufficient 
or useless. In addition, they found that donated inven-
tories of vaccine were not consistently refrigerated and 
properly transported or stored, compromising any efforts 

to supply them. The following year, it became clear that 
an epidemic was underway in most of the Russian oblasts 
(administrative regions). Incidence rates were particularly 
high (ranging between 8.7 and 17 per 100,000 people) 
in the Moscow, St. Petersburg, Kaliningrad, and Orlov 
oblasts. In 20 regions, incidence among children seven to 
14 years of age was far higher than the average for the 
entire country. For instance, 25 percent of the diphthe-
ria cases reported in Moscow occurred in children under 
14 years of age. Outbreaks also occurred among adults 
working at hospitals, railway stations, and airports. Over-
all, 3,897 cases (2.6 per 100,000 people) were reported 
in 1992. Forty-seven percent of the deaths were in adults 
over 40 years of age. The epidemic also spread to the 
Ukraine (1,553 cases in 1992), Latvia, Belarus, Lithuania, 
and Norway.

Also in 1992, immunization of infants against diph-
theria was quite low in Moscow, St. Petersburg, and else-
where. Eighty percent of Russia’s 16-year-olds (compared 
to 66 percent of Moscow’s) was protected with a booster 
dose of the vaccine. However, no concerted effort was 
made to immunize adolescents and adults in high-risk 
groups.

In 1993, the diphtheria epidemic began to intensify, and 
almost 20,000 cases were reported in the Commonwealth 
of Independent States (CIS), established by Russia, Ukraine, 
Belarus, and other former Soviet republics, with over 
15,000 reported from Russia alone—and the disease was 
still spreading. Something had to be done. Prior to this epi-
demic, barely 2 million of Moscow’s 7.5 million adults and 
a mere 15 percent of the adults nationwide had been immu-
nized. In mid-August, the Russian government announced 
a national immunization campaign that would ensure the 
protection of 90 percent of the children and 75 percent of 
the adults in the country against diphtheria by 1995. The 
two-year delay was dictated by vaccine shortages. Produc-
tion of vaccine rose from 6 million doses in 1992 to nearly 
80 million doses in 1994 and 1995. The epidemic caused 
alarm among many foreigners in Russia; Moscow’s two 
main private health clinics were inundated with foreigners 
seeking protection against the disease, which had already 
killed a Belgian woman. The Russian authorities issued 
a travel advisory urging all tourists to secure vaccination 
against diphtheria before entering the country.

In 1994, cases climbed to more than 47,000 and then 
to over 50,000 in 1995 when 1,500 deaths were reported. 
In 1994, the school-entry booster was reintroduced and 
full-strength primary doses were increased. By 1996, 
93 percent of children had received the primary series 
compared to only 69 percent in 1991, and from 1993 
to 1995 more than 70 million adult vaccinations were 
administered.

Cases began to fall again and dropped by 10 percent in 
1995. In 1996, there were 13,604 cases, a further 62 per-
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cent decline. In 1997, just over 4,000 cases were reported 
to WHO. To provide vaccine, especially in the Caucasian 
republics and central Asia, had required help from the 
United Nations and WHO, as well as the United Nations 
Children’s Fund (UNICEF).

Further reading: Dwyer, “Health Care, Giuliani Style;” 
Gannett News Service, Health and Science Briefs; Garrett, 
“Crumbled Empire, Shattered Health.”

Russian Epidemics of 1854–56 See CRIMEAN WAR

EPIDEMICS.

Russian Ergotism Epidemic of 1722   Epidemic 
of ergotism in Russia in 1722 that forced Czar Peter the 
Great (Peter I) to call off a proposed military campaign 
against the Caucasus chiefs and Persia during the Russo-
Persian War of 1722–23.

Ergotism is a disease of the central nervous system 
caused by eating cereal grains (primarily rye) infected 
with the ergot fungus (Claviceps purpurea). Rye grown 
on newly cultivated, shady, moist land is particularly 
vulnerable to the infection. Ergotism can be convulsive 
(also called spasmodic or creeping) or gangrenous in 
form, the latter generally known as Saint Anthony’s Fire 
or Holy Fire after the monastic order of Saint Anthony, 
founded in 1089 by Pope Urban II, that gained repute 
in treating it. Convulsive ergotism affects the spinal 
cord; other symptoms include numbness of the extremi-
ties, vomiting, diarrhea, headache, vertigo, noises in the 
ear, lassitude, insomnia, extreme hunger, delusions, and 
convulsions. Gangrenous ergotism is characterized by 
itchy, burning feet, blisters, and loss of sensation in the 
affected part, followed by recovery in mild cases and by 
dry gangrene in severe cases. Low-grade fever is a per-
sistent feature. Death results from sheer exhaustion or 
septicemia.

The Russian epidemic, caused by the ingestion 
of bread made from ergot-infested rye, unexpectedly 
affected thousands of people. The death toll was report-
edly around 20,000. Among these were thousands of 
`soldiers from the Russian Army who were stationed in 
camps along the Volga River en route to the Caucasus and 
Persia. The strength of the troops was so greatly depleted 
and the survivors so severely weakened that the czar had 
no choice but to abort his proposed campaign.

Further reading: Cornell, Jr., The Great International 
Disaster Book; Kiple, ed., The Cambridge World History of 
Human Disease.

Russian HIV/AIDS Epidemic   See EASTERN EUROPEAN 
AND CENTRAL ASIAN HIV/AIDS EPIDEMIC.

Russian Influenza Epidemic of 1918–19 Severe 
and widespread outbreak of influenza, part of the SPANISH

INFLUENZA PANDEMIC OF 1917–19.
Despite the apparent severity and penetration of the 

epidemic in Russia, little is known about it. No doubt the 
Russian Revolution (1917) and the chaotic and crisis-rid-
den political climate made official records of the epidemic 
hard to keep and harder to obtain. Prisoners returning 
from Germany are believed to have introduced the dis-
ease into the country sometime during the third quarter 
of 1918 because, by the end of that year, it was very wide-
spread across the country. It is one of the few epidemics 
that invaded Russia from the west, instead of the east.

The epidemic was particularly intense in the Ukraine. 
About 70,000 people were reportedly affected in Odessa 
(population 500,000) around mid-October 1918. The city 
of Archangel (Arkhangelsk, near the Arctic Circle, on the 
northern Dvina River) and its suburbs were also infected 
this time; the outbreak persisted there until December. 
Although precise mortality statistics are not available, 
V. M. Zhdanov (see below) has reported some figures 
for four major cities for 1918–19. According to him, the 
mortality rate per 100,000 people during 1918 was 35.7 
in Moscow, 67.3 in Saratov, 94.2 in Petrograd (St. Peters-
burg), and 100.7 in Odessa. The corresponding figures 
for 1919 were: Moscow (39.9), Saratov (33.7), Petrograd 
(57.9), and Odessa (66.0). These figures indicate an over-
all mortality considerably lower than that experienced by 
many European cities.

Further reading: Reports on Public Health and Medical 
Subjects; Zhdanov et al., The Study of Influenza.

Russian Influenza Epidemics of 1925–50 Periodic 
outbreaks of influenza (flu) in Russia.

The first of these epidemics began in July 1925, when 
there was a noticeable rise in influenza cases. Morbid-
ity (disease incidence) increased very gradually through 
the rest of the year and did not pick up momentum until 
late January 1926. Over the next few months, flu spread 
across the country. Attack rates were high, but the disease 
was very mild and mortality was low, except among the 
very young and the elderly. The attack rate in the city of 
Moscow and its oblast (region) ranged between 58.6 to 
246.4 per 10,000 people. The epidemic subsided briefly 
during the summer, but incidence began increasing again 
during the fall and winter of 1926–27 and was quite high 
between February and April 1927. After that, it began to 
decline. Influenza was prevalent over much of Europe 
during this period.

Russians again suffered a flu epidemic in 1936–37. 
(Flu was previously observed in New York in December 
1936 and affected the North American and European 
continents, China, and Japan.) It is not known when the 
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epidemic began in Russia, but it peaked in Moscow at the 
end of February 1937 and in Leningrad (St. Petersburg) 
early in March 1937. These type A flu outbreaks lasted 
about 45 days in each of the cities; the attacks were not 
severe and mortality was not high. It was during this epi-
demic that researchers discovered the ability of the influ-
enza virus to alter its antigenic properties, giving rise to 
several new strains.

During 1943, when flu was once again breaking out 
in England and the United States, an epidemic reportedly 
began in Moscow at the end of November and peaked in 
mid-December. Nearly 18 percent of the city’s inhabit-
ants were infected over the course (40 days) of the epi-
demic. In Leningrad, then under the most prolonged 
military siege of World War II, an epidemic began on 
December 9 or 10 and peaked early in January 1944. It 
lingered for about 55 days in Leningrad; while the attack 
rate was high, mortality was lower than in the epidemic 
of 1936–37.

From December 1946 to March 1947, Russia was 
again invaded by flu, this time caused by the variant type 
B virus, which affected many. In the winter of 1949–50, 
another epidemic of type B flu broke out in several major 
Russian cities. In Krasnodar, it peaked during November 
and December 1949, and many other cities were affected 
before the epidemic peaked in Moscow between Decem-
ber 1949 and January 1950. Generally, though, it was a 
prolonged but mild outbreak. See also RUSSIAN INFLUENZA

EPIDEMIC OF 1918–19; RUSSIAN INFLUENZA EPIDEMIC OF

1964–65.
Further reading: Zhdanov et al., The Study of 

Influenza.

Russian Influenza Epidemic of 1964–65   Wide-
spread epidemic of influenza affecting most regions of 
the former Soviet Union (commonly called Russia). Influ-
enza, caused by a variant of the second A-strain virus, 
arrived in Leningrad (St. Petersburg) from eastern Ger-
many between December 28 and 30, 1964, and was first 
observed in Moscow on January 18, 1965. During Feb-
ruary, most of the major cities in Russia, Ukraine, and 
Byelorussia, and in the central Asian republics recorded 
influenza outbreaks. In most towns, the epidemic peaked 
between nine and 17 days after onset and was over 
within 25 to 30 days on average. Most of the country was 
invaded between January and March 1965. Its rise and 
decline was not as rapid and steep as that of the RUSSIAN 
INFLUENZA EPIDEMIC OF 1968–69.

It also differed from the later epidemic in that the 
attack rate among children below 15 years of age was 
extremely high, especially during the early stages. In the 
Russian city of Sverdlovsk, for instance, morbidity among 
children in this group was two to two-and-a-half times 

greater than among adults. In the country of Latvia (then 
a Russian satellite), 50 percent to 54 percent of the chil-
dren under 14 years of age were infected. In Erivan, Kiev, 
Kazan, and some other cities, the situation was similar. 
Overall morbidity during this epidemic was 11.2 percent. 
The highest attack rates were reported in Moscow (36.9 
percent) and Leningrad (35.7 percent), the lowest in 
Vladivostok (13.8 percent), where the epidemic’s inten-
sity was somewhat diluted. From Russia, the flu traveled 
to Finland, Sweden, Poland, Hungary, and Rumania.

Further reading: Zhdanov and Antonova, “The Hong 
Kong Influenza Virus Epidemic in the USSR.”

Russian Influenza Epidemic of 1968–69   Pro-
longed outbreak of influenza in many countries of the 
former Soviet Union (commonly called Russia), part of 
the HONG KONG INFLUENZA PANDEMIC OF 1968.

The epidemic’s presence was first noted in groups of 
adults and in a school in Moscow in mid-December 1968. 
Around the same time, influenza was also on the increase 
in the cities of Frunze and Dushanbe (formerly Stali-
nabad), peaking there late in December. The culprit was 
discovered to be the Hong Kong flu virus, which spread 
in January 1969 to parts of the central Asian and Trans-
caucasian regions of the vast Soviet Union. From the 
central area of European Russia, the epidemic once again 
headed toward Moscow, Leningrad (St. Petersburg), and 
Tallinn. In February, the disease invaded the Baltic areas, 
Byelorussia, Ukraine, and Moldavia (Moldova) and then 
traveled east on the main railway line. Over a two-month 
period, the whole country was infected.

On January 6, 1969, there was a dramatic rise in influ-
enza cases in both Moscow and Leningrad, almost double 
that of January 3, 1969. On January 13, the incidence 
was double that of January 6. In both cities, the epidemic 
continued to rise until the end of the month. By the end 
of January, about 77,500 clinically confirmed influenza 
cases had been reported in Moscow and 39,500 in Lenin-
grad. The infection hovered around Moscow, Riga, Khar-
kov, Alma Ata, and other cities for more than a month. In 
April, influenza cases began declining, but the incidence 
of acute respiratory disease (ARD) increased appreciably. 
During May–June, numbers dropped to pre-epidemic lev-
els in both categories.

Widely dispersed and slow moving (it lasted four 
months), the epidemic was of moderate intensity. Most 
of the complications were pulmonary in character. Chil-
dren under seven years of age (particularly those below 
two years) suffered a 14 percent to 25 percent attack rate 
during the first quarter of 1969 and a 30 percent to 45 
percent attack rate (especially in Archangel, Kazan, and 
Dushanbe) during the second quarter of 1969. Some 30 
million people (then 12.4 percent of the population) were 
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infected during this epidemic, compared to 11.2 percent 
during the RUSSIAN INFLUENZA EPIDEMIC OF 1964–65. The 
average duration in most towns was 50 to 80 days and, 
at its height, the recorded incidence was lower than that 
of the epidemic of 1964–65. A number of antiepidemic 
measures introduced by the public health authorities may 
have robbed the epidemic of some of its intensity and 
greatly reduced the number of fatalities.

Further reading: Zhdanov and Antonova, “The Hong 
Kong Influenza Virus Epidemic in the USSR.”

Russian (Red) Influenza Pandemic of 1977–78
Major epidemic of influenza that actually began in 
China but did not receive attention until outbreaks were 
reported from Russia in November 1977.

The first flu outbreaks occurred in Tientsin (Tianjin) 
and in Liaoning province in northeastern China in May 
1977. Most of those attacked were children in the seven- 
to 12-year-old age group. The attack rate for this group 
ranged between 25 percent and 50 percent. The infectious 
agent was later discovered to be a subtype of the H1N1 
influenza virus, which had been dominant during 1947–
57 but disappeared thereafter (see ASIAN INFLUENZA PAN-
DEMIC OF 1957–58; HONG KONG INFLUENZA PANDEMIC OF

1968). The epidemic spread south across China between 
June and October. By November 1977, it had reached 
Hong Kong, the Philippines, Singapore, and Vladivostok, 
to the north. Russian virologists drew the attention of 
the international community to this outbreak in Vladivo-
stok. Meanwhile, within Russia, the virus traveled west to 
arrive in Moscow in December 1977. Even here, it mainly 
attacked children and young adults in the 10 to 20 year 
age group.

From Moscow, the epidemic spread to Europe. In Brit-
ain and most of western Europe, the outbreaks began in 
January 1978. During the same month, outbreaks were 
reported from Japan, Indochina, and Indonesia in the 
east. Across the Atlantic Ocean, outbreaks also occurred 
in the United States in January. In February, the virus was 
associated with causing influenza epidemics in the Scan-
dinavian countries, southern France, Italy, Greece, Israel, 
and in more cities in the United States and Canada. In 
March 1978, influenza broke out in Panama, Denmark, 
and southeastern Australia, and in April in Argentina and 
the Pacific Islands. Chile and Brazil were infected in May 
and New Zealand in June 1978. Thus, over a one-year 
period, the epidemic had spread over many continents. 
More countries in the Southern Hemisphere came under 
attack from this virus in March and April 1979.

In the United States, this virus (A/USSR/77) raged 
concurrently (the first time this had ever happened) 
with the Victoria and Texas strains of the H3N2 subtype, 
which affected people of all ages. Mortality in the United 

States during this epidemic was higher than elsewhere 
because of the different subtypes involved. Elsewhere in 
the world, people above 21 years of age who had pre-
sumably been exposed to this virus during its previous 
appearance in 1947–57, remained immune to it.

Further reading: Beveridge, Influenza: The Last Great 
Plague; Pyle, The Diffusion of Influenza.

Russian Malaria Epidemic of 1922–23 Perhaps 
Europe’s most devastating malaria epidemic of the mod-
ern era, killing millions of people. It is sometimes referred 
to as a pandemic because of its extent and intensity.

It began in the central Volga River basin—one of 
Russia’s three main malaria centers—and spread north, 
even penetrating the Arctic region for the first time. The 
Volga basin had received no rain for two years in a row. 
Crops failed, livestock perished, and thousands of peo-
ple were forced out of the area in search of greener pas-
tures, where they became acquainted with new types of 
malaria. Those who remained behind were considerably 
weakened by scarcity of food and water and fell easy prey 
to disease. Eventually rain fell and the Volga flooded vast 
areas of plain along its left bank. When summer came the 
floods receded, leaving behind marshy tracts, ideal breed-
ing grounds for malaria-carrying anopheles mosquitoes. 
New parasites were also brought in by the masses who 
returned home.

Drawings of two malarial mosquitoes, in the stomach walls and 
salivary glands of which the parasite protozoans causing malaria 
pass part of their life cycle. The mosquitoes are characterized by 
long, sucking, sense organs on the mouth (palpi), and their wings 
are spotted with white and dark areas.
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More than 2.4 million people (186 per 10,000 people) 
were infected in 1922, while the morbidity for 1923 was 
in excess of 5 million (415 per 10,000 people). Accord-
ing to another estimate, at least 12 million people were 
infected during these two years. In some areas of the 
Volga basin, the Caucasus, and central Asia, the attack 
rate ranged between 75 percent and 100 percent. Sixty 
thousand people died of malaria in Russia during each 
of those years. The country’s meager quinine supplies—a 
mere 8,000 to 10,000 kilograms at the peak of the epi-
demic—could not possibly be sufficient to treat the mil-
lions who were suffering, and a blockade ensured that no 
new supplies could come in. Despite heroic efforts by the 
Soviet authorities, cases of malaria remained in the mil-
lions through the remainder of this decade and part of the 
next.

Early in the 1920s, the Institute of Malaria, Medical 
Parasitology, and Helminthology was established in Mos-
cow. Also, the number of rural antimalaria stations (each 
equipped with a dispensary, hospital, and laboratory) 
was expanded from eight in 1921 to 33 in 1922 to 139 in 
1924. The first All-Union Malaria Conference met in 1923 
and regularly thereafter, and Soviet physicians were given 
special training in malarial work. With the active coop-
eration of the relevant government departments, swamps 
were drained, watersheds treated with petroleum, and 
public education campaigns carried out. In the infected 
areas, quinine was distributed more efficiently and peo-
ple examined for signs of the disease. Between 1925 and 
1927, antimalaria laws were enacted and a malaria con-
trol fund established from the proceeds of a special tax 
levied on peat sales. All these efforts bore fruit more than 
a decade later, when malaria incidence in Russia finally 
began to decline.

Further reading: Bruce-Chwatt, “Malaria Research and 
Eradication in the USSR;” Sigerist, Medicine and Health in 
the Soviet Union.

Russian Plague of 1738–39 Epidemic of bubonic 
plague that invaded the south central region of the Rus-
sian empire and accelerated the end of the Russo-Turkish 
War of 1736–39.

The plague outbreak occurred in the spring of 1738 
among the Russian troops at newly captured Ochakov, 
formerly a Turkish fortress on the Black Sea. Plague had 
reappeared at Ochakov almost every summer, but it is 
not known whether this outbreak began locally or was 
the result of importation from the Balkans or the Kuban 
(southeast Russia), where plague had raged during the 
previous year. At any rate, the presence of thousands of 
soldiers in an area known to be plague infested, and the 
mild winter of 1737–38, combined to create conditions 
ideal for the outbreak of the disease.

Already, during the fall and winter of 1737–38, Rus-
sian soldiers in the unit commanded by General Stoffeln 
at Ochakov were falling ill and dying by the hundreds. 
More than 1,000 soldiers died in January 1738 alone—a 
fact that Field Marshal Münnich attributed to scurvy, 
caused by poor and inadequate rations, impure water, and 
cramped living quarters. Thus, when plague broke out 
among these troops in the spring of 1738, it was hardly 
noticed at first. Then, in mid-June, General Stoffeln 
reported the loss of 1,722 soldiers over a six-week period, 
and it became clear that the presence of the deadly dis-
ease among them could no longer be ignored. Along 
with other diseases, plague plowed through entire units 
at Ochakov and the nearby garrison at Kin-burn (in Mol-
dova), killing hundreds. When General Stoffeln returned 
to the Ukraine in September 1738, fewer than one-third 
of his soldiers returned with him. Overall, Russia lost 
30,000 soldiers that year—many of them to plague.

The epidemic did not spare civilians either. In the 
Ukraine, garrison towns and the capital of the Zaporo-
zhian cossacks were severely attacked. At Izium, crowds 
gathered for the annual summer fair were struck by 
plague in mid-June 1738. For over two months, the 
entire area was terrorized by the disease, which report-
edly killed thousands. Many fled in panic and the streets 
were littered with human corpses and animal carcasses. 
In Kharkov, a town in southern Ukraine, 800 people suc-
cumbed to the plague, 500 of them in October alone. By 
December, with the onset of cold weather, the epidemic 
had left the area.

In 1739, plague invaded the Russian town of Azov and 
nearby settlements along the Don River. Small outbreaks 
were reported as far north as the city of Kursk. However, 
the winter of 1739–40 was unusually severe in southern 
Russia and the spread of the epidemic was arrested.

This epidemic did not invade any major cities (see 
ASTRAKHAN PLAGUE OF 1727–28) and remained confined 
to the huge, sparsely populated region of south central 
Russia. Nevertheless, it caused a disproportionate hysteria 
and prompted the Russian imperial government to intro-
duce rigid quarantine measures. A cordon was drawn up 
along the Dnieper River and, when the epidemic entered 
the Russian Ukraine, also between Ukraine and Rus-
sia and between southern and central Russia. An ad hoc 
committee (including many doctors) assumed charge of 
all administrative and medical activities relating to plague 
prevention. Special precautions were taken to prevent 
plague from reaching Moscow. Checkpoints were set 
up 100 miles south of the city and medical supplies for 
100,000 people kept in readiness. Also, dispatches from 
the south were rewritten at a special office established in 
the suburbs by the post office. The cordon around Mos-
cow was not withdrawn until mid-1739, while restric-
tions in Azov were lifted only in July 1740.
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Further reading: Alexander, Bubonic Plague in Early 
Modern Russia.

Russian Typhus Epidemics of 1914–22 Massive 
epidemics of louse-borne typhus that devastated Russia 
(the Soviet Union) during and after World War I.

Morbidity from typhus fever had been consistently 
high in Russia for many years before the war began. 
When war erupted, the mobilization of troops and the 
exodus of refugees, fleeing the combat zones for the inte-
rior regions of the country, created ideal conditions for 
the spread of this disease. In fact, by the end of 1914, 
epidemic typhus was raging in the provinces of Kaluga, 
Voronezh, Riazan (Ryazan), and the Povol’zhe. The 
authorities acted promptly to set up isolation hospitals 
and improve sanitary facilities. Even as their efforts were 
in progress, the already overburdened hospitals received 
a constant influx of war prisoners transferred by train 
from the battlefronts into the heart of Russia. Many of the 
Turkish prisoners, for instance, were brought in from the 
Caucasus region, where typhus was rampant. They later 
carried the infection to Samara in northern Iraq. By Janu-
ary 1915, the typhus epidemic had spread to Tambov, Iar-
oslavl, and other Russian provinces.

The forced retreat of Russian troops from Poland and 
Galicia in July–August 1915 led to another exodus of 
refugees into central Russia, further straining the grossly 
inadequate sanitary facilities. Very soon, cholera broke 
out in the typhus-ridden camps (see RUSSIAN CHOLERA

EPIDEMICS OF 1915–22). Epidemics of both diseases raged 
concurrently in Volhynia, Minsk, Mogilev, and Grodno 
provinces. Cholera subsided with the onset of cooler 
weather, but by then the refugees had already carried it 
across the country. At the end of 1915, 154,800 cases of 
typhus had been officially registered; the epidemic had 
apparently affected more than 30 Russian provinces.

In the winter of 1917–18, there was a localized out-
break of typhus in Petrograd (St. Petersburg). It was, 
however, contained within a relatively short period.

Then, in the autumn of 1918, typhus fever attacked 
Russia from three sides—from Petrograd, from across 
the Romanian border, and from the Volga River basin. It 
eventually spread over much of the country and lingered 
for several years. According to one estimate, 5 million 
people were infected during 1919–22 alone. A Russian 
epidemiologist, Tarassevitch, estimated there were a stag-
gering 30 million cases, but this is generally believed to 
be too high.

By the end of 1918, official statistics recorded 130,164 
cases (21.9 per 10,000 people), in 1919 over 2 million 
cases (265.3 per 10,000), and in 1920 over 3 million 
cases. The country was in the midst of a civil war and 
the constant movement of civilians and soldiers aided 

the rapid spread of the disease. Also, the Allied blockade 
meant that the country was denied access to even basic 
medical supplies. A tremendous scarcity of soap and 
fuel (for disinfectant use) exacerbated the situation. The 
epidemic (or pandemic, as it has been called) peaked in 
1920, subsided briefly in 1921 (633,250 cases, 54.0 per 
10,000), but reappeared in 1922 to infect more than 1 
million people, mainly in the famine-threatened Volga 
region.

Clearly, it was one of the worst and most extensive 
disasters of all time. Mortality reached 10 percent. Rus-
sian authorities were completely overpowered in their 
efforts to fight the disease. Quarantine stations were 
established at various railway junctions, where patients 
arriving by train were isolated. Two hundred fifty thou-
sand beds were set aside to treat patients suffering from 
typhus and other infectious diseases. Other passengers 
were bathed and disinfected. In some towns, entire areas 
were disinfected. An extensive educational campaign 
alerted people to the dangers of the disease. These efforts 
were spearheaded by the newly formed Central Epidem-
ics Commission.

The epidemic subsided after 1923, but typhus con-
tinued to infect thousands of Russians until late into the 
decade.

Further reading: Hutchinson, Politics and Public 
Health in Revolutionary Russia; Sigerist, Medicine and 
Health in the Soviet Union.

Rwandan Cholera Epidemic of 1994 Sudden cata-
strophic outbreak of cholera in central Africa, among an 
estimated 1.2 million Rwandan refugees encamped on the 
outskirts of Goma in eastern Zaire (now the Democratic 
Republic of the Congo), on the border of Rwanda. In 
mid-July 1994, the refugees (virtually all Hutus, the eth-
nic majority of Rwanda’s population) fled into Zaire from 
advancing Tutsi rebel forces, who had recently overthrown 
Rwanda’s Hutu-based government during a three-month-
long civil war. After the death of Rwanda’s president (a 
Hutu) in a mysterious plane crash on April 6, 1994, the 
Hutu leaders and army had waged a brutal genocidal 
campaign against the minority Tutsi people (blamed for 
the president’s death). However, the Tutsi-led Rwandan 
Patriotic Front seized control of most of the country and 
then began a retaliatory slaughter of the Hutus, many of 
whom fled into Zaire, Tanzania, and other lands. Of the 
7.5 million people who lived in Rwanda (about the size 
of Maryland) before the civil war, some 500,000 died, 2.5 
million were displaced inside the country, and 2.4 million 
became refugees in neighboring countries.

In the teeming refugee campus around Goma, living 
conditions were filthy, with lack of clean water and sani-
tation facilities. Men, women, and children wandered in 
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search of freshwater and food only to find some slimy, 
befouled sustenance that did more to spread cholera 
and other diseases than allay thirst and hunger. Within 
24 hours after the first confirmed cases of cholera (July 
20), more than a thousand persons were dead from this 
fiercely contagious intestinal disease, which causes diar-
rhea, vomiting, dehydration, acidosis, and circulatory 
collapse.

During the following days, dead bodies of cholera 
victims lined the dusty roadways and littered the fields, 
and relief workers began to pile up hundreds of corpses, 
which they doused in chlorine for disinfection and to 
speed the decomposition of the bodies. Refugees and 
relief workers wore handkerchiefs, scarves, and surgical 
masks to try to block the acrid stench of rotting bodies, 
which were buried in hastily dug mass graves. French 
army soldiers helped supervise the burials as quickly as 

possible and helped the Red Cross and volunteer physi-
cians treat the sick and survivors amid the squalor and 
filth. The deteriorating conditions in the camps drove 
many refugees into despairing passivity or crazed terror. 
During July and August 1994 in Goma, more than 50,000 
men, women, and children died of malnutrition, cholera, 
dysentery, and other diseases in the fetid, crowded camps, 
overwhelmed by mud, human waste, piles of garbage, and 
swarms of flies.

The Rwandan mass exodus and subsequent epidemic 
prompted a vast and sustained international relief effort 
to speed the flow of medical supplies and clean water 
and food to the refugee camps in eastern Zaire (Goma, 
Bukavu, and Uvira), western Tanzania (Benaco and 
Ngara), and Burundi (Ngozi, Kirundo, and Muyinga).

Further reading: New York Times, July and August 
1994 (numerous articles).
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St. John’s Dance See DANCING MANIA.

St. Louis Yellow Fever Epidemic of 1778 See SEN-
EGALESE YELLOW FEVER EPIDEMIC OF 1778.

St. Vitus’s Dance See DANCING MANIA.

Samoan Influenza Epidemics of the 1800s   Suc-
cessive influenza outbreaks that occurred in the Samoa 
Islands in the southwest Pacific Ocean. Influenza was 
apparently introduced into the Samoan island of Savaii 
by the English missionary John Williams when he arrived 
with his group on the Messenger of Peace in 1830. Sub-
sequently, the disease erupted to cause major and minor 
outbreaks almost on an annual basis. According to some, 
the first major epidemic struck in May 1837, but no 
details are available to substantiate this claim.

Two years later, there was another outbreak whose 
presence was well documented by missionaries on the 
various islands. According to a missionary at the village 
of Pago Pago on Tutuila, influenza gripped this island 
during April 1839, and 30 to 40 human deaths occurred. 
Around the same time, the disease was also widespread 
on the island of Upolu. Apparently, it was quite mild to 
start with but rapidly turned serious when secondary 

complications, mainly pulmonary, set in. These killed 
many people long after the actual epidemic had subsided.

The next epidemic struck in November 1846 and per-
sisted through January 1847. Judging by contemporary 
accounts, it was an extremely severe and fatal outbreak. 
According to one report, 60 deaths occurred in one dis-
trict with a population of 2,500, and many more in the 
humid and damp areas.

No further outbreaks of influenza were reported until 
1891, but in the interim dysentery, mumps, and whoop-
ing cough infected the Samoans. The influenza epidemic 
of 1891 was quite extensive and reportedly killed many 
people on the larger, more populous islands (Savaii, Tutu-
ila, and Upolu).

Together, all these epidemics had a marked impact on 
the strength and endurance of the Samoans. But the most 
devastating influenza epidemic was still to come (see 
SOUTH PACIFIC ISLANDS INFLUENZA EPIDEMIC OF 1918–19).

Further reading: McArthur, Island Populations of the 
Pacific.

Samoan Influenza Epidemic of 1918–19   See 
SOUTH PACIFIC ISLANDS INFLUENZA EPIDEMIC OF 1918–19.

Samoan Whooping Cough Epidemics   Outbreaks 
of whooping cough (pertussis) that ripped through the 

S



Samoan Islands in the South Pacific several times during 
the 19th and 20th centuries.

Whooping cough was introduced into Samoa in 1849 
by a shipping vessel from Tahiti. It quickly spread over 
these islands, affecting many people. At the same time, 
civil war had been raging in several parts of Samoa since 
1848. Together, these two events (war and disease) had a 
disastrous effect on the country; over an 18-month period, 
at least 5 percent of the Samoan population became a 
casualty of one or the other. On Upolu, it appears, many 
children died of whooping cough. Also, it is recorded that 
the epidemic claimed 150 lives on the northern coast of 
Savaii (Samoa’s largest island) over a few months.

In 1907, the islands of Western Samoa suffered an epi-
demic of whooping cough in which many children died. 
There were further epidemics in 1926, 1936–37 (in which 
about 400 children died), and 1950.

Whooping cough is an acute bacterial infection of the 
trachea, bronchi, and bronchioles caused by the bacte-
rium Haemophilus pertussis or Bordetella pertussis. Mainly 
a childhood disease, it spreads through direct contact 
with an infected patient or articles. While the overall 
fatality rate is low, nearly 70 percent of the deaths occur 
in children less than one year old. The typical “whoop-
ing” sound—a loud, spasmodic cough with difficulty in 
catching the breath—occurs when a child or adult inhales 
between coughs; vomiting may result after coughing 
spells. The infection is contagious while the cough lasts 
(up to a month). Immunization is recommended for all 
infants at an early age.

Further reading: McArthur, Island Populations of the 
Pacific; Simmons et al., Global Epidemiology.

San Francisco Plague of 1900–04   First known epi-
demic of bubonic plague in continental North America, 
resulting in 122 cases and 121 fatalities. In San Francisco, 
those who died ranged in age between four and 62 years 
old. The majority were between the ages of 20 and 50, 
which reflected the population distribution in San Fran-
cisco’s Chinatown, where the disease hit the hardest; 27 
plague victims were women.

The SS Nippon Maru arrived in San Francisco from 
China via Hawaii. In 1899, it had carried the plague dis-
ease into Honolulu, so in San Francisco the ship was 
quarantined, despite the absence of any cases on board. 
It is possible that rats from the ship carried infection 
ashore. A Chinese man in San Francisco’s Chinatown died 
of plague on March 6, 1900, the 35th day of the Chinese 
Year of the Rat (see HAWAIIAN PLAGUE OF 1899–1900).

This San Francisco epidemic was one of the most 
notorious scandals in the annals of U.S. public health. San 
Francisco’s quarantine officer performed the necessary 
clinical tests to prove the disease was bubonic plague. 

The city Board of Health chairman, Dr. J. M. Williamson, 
placed Chinatown under quarantine and conducted a 
search for more human plague victims; two were found. 
However, conservative businesspeople of San Francisco, 
fearing that news of plague would destroy commerce, 
fought every effort to control or even acknowledge the 
presence of plague. The quarantine was canceled, but 
inspectors examined everyone (especially the Chinese) 
trying to leave the city, which split the quarantine effort 
into two factions. One faction advocated controlling the 
disease and included the city government and public 
health board, many California physicians, the San Fran-
cisco Medical Society, the U.S. Marine Hospital, and the 
Occidental Medical Journal. The other faction, which 
attempted to suppress news of the disease, included the 
business community, Governor Henry T. Gage of Califor-
nia, Chinese who bristled at the seeming racist enforce-
ment of the quarantine, most other residents, newspapers, 
Pacific Medical and Surgical Journal, and a medical society 
that had backed the governor politically.

On March 21, 1900, the Associated Press announced 
that San Francisco was the host of a plague outbreak. The 
state of Texas barred entry to all people or goods from 
California on April 1. San Francisco’s Board of Health 
officially recognized the plague in an announcement on 
May 17, 1900. Although measures against the disease in 
Chinatown were attempted by the Board of Health, the 
Chinese were granted a restraining order because of the 
racial overtones of the quarantine, which was to affect 
only the Chinese. Later, city supervisors placed China-
town in quarantine; the California State Board of Health 
agreed with the decision. Meanwhile, Colorado also 
refused entry to people or goods from California.

But Governor Gage refused to entertain any notion 
of plague in San Francisco and replaced the members of 
the state’s Board of Health with his own people. At the 
same time, he cut funds to the San Francisco Board of 
Health, and his new state health board issued a 1900–02 
report that did not mention the 61 known deaths from 
plague or the disease itself. Before this, Governor Gage 
had denounced the plague as a fraud that was brought in 
from the outside. The governor’s faction argued that no 
human being had carried the plague into San Francisco, 
and, therefore, it could not exist. They chose to ignore 
the SS Nippon Maru’s past history.

Federal officials then stepped in to investigate the 
matter, despite interference from state officers, and con-
firmed the plague one year after the first plague death had 
been discovered. The California governor had fought the 
federal officials every step of the way, even objecting to 
the U.S. president and shutting down University of Cali-
fornia research facilities used by the federal investigators. 
Despite Governor Gage, the business community and 
others had come to recognize that the notoriety created 
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by the plague had to be resolved by eliminating the dis-
ease threat. Business had been disrupted, and California 
had become completely isolated and quarantined by other 
states and countries internationally.

In April 1901, a cleanup of Chinatown left every 
house hygienically scoured. After cleaning, each house 
was treated with mercuric chloride; furnishings were 
aired outdoors, and stuffy rooms and basements were 
whitewashed. Houses that had held plague victims were 
fumigated with sulfur dioxide.

Governor Gage continued to deny publicly a plague 
epidemic, blaming the deaths on syphilis among the Chi-
nese. (This aspersion became typical in America when 
plague afflicted minorities.) Although Governor Gage 
bragged that he had saved the state money by scrimp-
ing on spending the funds allotted for the epidemic, the 
threat of plague had totally disrupted mercantile activity 
because no person or company would do business with 
California. George C. Pardee, M.D., Ph.D., was elected 
California governor at the end of Gage’s term and insti-
tuted good public-health practices, soundly upheld the 
plague findings, and reinstituted the original state public 
health board. The last San Francisco plague victim died 
on February 29, 1904, in Concord, California. See also 
SAN FRANCISCO PLAGUE OF 1907–09.

Further reading: Gregg, Plague: An Ancient Disease in the 
Twentieth Century; McGrew, Encyclopedia of Medical History.

San Francisco Plague of 1907–09 Severe epi-
demic of bubonic plague that infected 205 inhabitants 
of San Francisco and killed 103 of them. The San Fran-
cisco Earthquake (April 18, 1906) had shattered the city, 
which even a year later remained a refugee camp (with-
out proper water, sanitation, or housing). The 1906–09 
plague’s fatality rate was 51 percent, which is typical for 
this highly contagious disease, against which sulfa drugs 
and some antibiotics are effective.

The San Francisco Earthquake, the most destruc-
tive to hit the North American continent, destroyed 
about 28,000 buildings, reducing many people to liv-
ing in filthy, squalid conditions. Many primitively kept 
stables and chicken yards had plague-carrying rats, on 
whom fleas lived and flourished; the fleas transmitted the 
plague bacillus (Yersinia pestis) through their bite. Refu-
gee camps were built by the Red Cross and contractors, 
some of whom (unlike the Red Cross) took advantage of 
the refugees by padding bills; providing a primitive sewer 
system consisting of latrines that were only holes in the 
ground, without waste removal; and failing to provide 
trash removal.

The plague epidemic got underway within a year. 
Although the first suspected case, a 14-year-old boy from 
Oakland, occurred at the same time as the earthquake, it 

was never fully diagnosed as plague. A year later, a 24-
year-old sailor from an oceangoing tugboat entered the 
U.S. Marine Hospital in San Francisco only to die later 
of the plague. A 50-year-old man who became ill with 
plague on August 1, 1907, died by October. Shortly after 
this man took ill, a sailor from the SS Samoa died of 
plague in the Marine Hospital; no other cases developed 
on the ship, which was quarantined. Eventually, plague 
cases were reported in different places throughout the 
city; 25 cases developed from August 1 to September 4, 
1907.

Major Edward Taylor of San Francisco requested fed-
eral assistance from U.S. president Theodore Roosevelt, 
who commissioned Dr. Rupert Blue, a retired assistant 
surgeon of the Marine Hospital and Public Health Service 
as well as a prominent figure in the 1900–04 epidemic, 
to take charge. Clinical tests performed on samplings of 
rats revealed a dangerously high level of plague at the end 
of 1907; by then, 190 persons had been reported with 
plague and 96 of them died.

In contrast to the SAN FRANCISCO PLAGUE OF 1900–04, 
there was widespread cooperation and an extensive con-
trol program during this epidemic. Infection had begun 

Dr. Rupert Blue (1868–1948), commissioned by U.S. president 
Theodore Roosevelt to take charge during the San Francisco Plague 
of 1907–09, instituted preventive measures and sanitary regulations 
to contain the epidemic. Blue later became U.S. surgeon general 
(1912–20). (Associated Press)
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to abate by the time preventive measures went into effect. 
The measures taken had a lasting impact on the quality 
of public sanitation and safety in the Bay area. A Citi-
zens’ Health Committee, made up of many doctors and 
other prominent citizens, sought the implementation of 
solid public sanitation regulations and raised money. 
Laws were passed requiring private and public sanitation 
measures, such as covered garbage cans, rat trapping, 
and concrete floors for stables and chicken yards. A new 
sewer system was built for the city, and a plague hospital 
was established. By June 1908, some 1,700 people sus-
pected of carrying plague had been examined, and some 
100,000 rats had been trapped. By April 1909, the plague 
had ended (Seattle had also had a similar epidemic during 
this time). See also Los AngeLes PLAgue of 1924–25.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Gregg, Plague: An Ancient 
Disease in the Twentieth Century.

Santiago Meningitis Epidemic of 1941–43 Out-
break of cerebrospinal meningitis (CSM), also called 
meningococcal meningitis, that killed 971 persons of 
5,885 who were infected in Santiago, Chile. The dis-
ease’s morbidity rate may have been the highest recorded 
among a large urban population.

In the winter of 1941, this acute bacterial inflam-
mation of the meninges (membranes) surrounding the 
brain and spinal cord unexpectedly erupted in the most 
crowded sections of Santiago, Chile’s capital and largest 
city, located on the Mapocho River. About 60 percent of 
the country’s inhabitants live in this central valley area, 
where the poor were sometimes known to lodge seven 
persons per room and sleep three in a bed. CSM is trans-
mitted by direct contact, by droplets and mucus through 
sneezing and coughing; the infection usually takes place 
indoors in overcrowded sleeping conditions in poorly 
ventilated accommodations. Most of the Chileans con-
tracted CSM from asymptomatic carriers, who had no 
symptoms except for perhaps a sore throat and yet har-
bored the pathogen in their noses and throats; few Chil-
eans caught the infection from being exposed to sick 
patients.

CSM spread rapidly in Santiago, infecting about one 
in every 300 inhabitants of the city; a large number of 
the infected were children under 15 years of age. Patients 
were ill from one to three weeks with symptoms of high 
fever, violent headache, dizziness, vomiting, stiff neck, 
and a rash; some became delirious and went into a coma 
(the onset of CSM is usually sudden, with acute fulminat-
ing attacks causing death within 24 hours).

The epidemic continued into 1942, concentrated in 
the same urban area of Santiago where it had originated. 
CSM cases rose again in the spring of 1942, and the epi-

demic finally concluded in 1943. Although the over-
all mortality rate for the epidemic was 16.5 percent, the 
fatality rate among afflicted children under four years old 
was 38 percent, strikingly high.

Further reading: Evans and Brachman, eds., Bacterial 
Infections of Humans; Marks and Beatty, Epidemics.

SARS Outbreaks (2003–04)    Unknown viral disease 
that first broke out in China’s Guangdong province in 
November 2002 and caused much fear and panic when 
the World Health Organization (WHO) first brought it 
to international attention in February 2003, as the illness 
began its mysterious journey across continents. Named 
severe acute respiratory syndrome, but better known by 
its acronym SARS, its newness and the fact that the Chi-
nese government was not forthcoming about the true 
extent of the outbreak made it hard to study and control, 
at least initially. Even WHO learned of the outbreak quite 
by chance in February 2003, and its teams of investiga-
tors were not allowed entry until early April 2003.

Within the first two months, SARS spread to 18 coun-
tries (mainly in Asia), where it infected more than 2,200 
people and killed 78 by early April. The WHO issued an 
alert cautioning against non-essential travel to Guang-
dong province and Hong Kong, both areas in the tight 
grip of SARS. In Hong Kong, which had more SARS cases 
than any other city in the world, normal life came to a 
standstill as schools, offices, and businesses shut down 
and scheduled conferences were canceled. Its tourist 
industry, which accounts for 5 percent of its gross domes-
tic product (GDP), was devastated by the SARS outbreak 
as hotel occupancy fell drastically, along with all restau-
rant and airline business. Most of the deaths here were 
among the elderly. Some countries imposed a quarantine 
on visitors from SARS-hit areas. In Vietnam, there was a 
small outbreak among health-care workers 20 to 30 years 
of age, with a fatality rate of 8 percent. Singapore’s retail 
and travel industries were devastated by the outbreak, 
which killed 30 people. However, the outbreak was con-
tained through the use of strict quarantine and moni-
toring procedures and the launch of an effective public 
education campaign. The overall case-fatality rate for 
SARS was only 5 percent. Still, with the disease being in 
its infancy, not many even in the public-health field knew 
how and how far it would spread.

As China began to confront the spreading SARS cri-
sis at home, the world learned of it from television news 
beaming images of the Chinese walking around with 
masks. By March 2003, the virus had been identified as 
belonging to the coronavirus family. In mid-April, the 
health minister and the mayor of Beijing (where the dis-
ease had appeared in March) were both dismissed over 
their failure to control the disease. Days later, the foreign 
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media learned at a press briefing that Beijing alone had 
339 confirmed cases and 402 suspected cases—well in 
excess of the 37 confirmed cases reported earlier. A week 
later, there were 774 confirmed cases, 863 suspected 
cases, and 39 deaths in Beijing (the city accounting for 
one-third of China’s total reported SARS deaths). Guang-
dong province was especially hard hit, reporting 1,359 
confirmed cases and 49 deaths.

Faced with a crisis it could no longer ignore and a 
looming boycott by the international business commu-
nity, the Chinese government took the unprecedented 
step of canceling the weeklong May Day holiday (when 
millions of Chinese travel) and closing schools in Beijing 
for two weeks. Citizens were advised to avoid crowded 
areas and warned that contact with a SARS patient would 
earn quarantine. Transport authorities were urged to look 
out for passengers exhibiting signs of fever or nagging 
cough. WHO cautioned against travel to Beijing; many 
international events in the city were canceled, and for-
eigners began leaving in large numbers.

Meanwhile, in the absence of a comprehensive policy 
to educate the public about the disease and a consistent 
enforcement of basic preventive measures, SARS contin-
ued to spread, affecting, by late April, 20 of the country’s 
31 provinces and municipalities. Outside of Guangdong, 
Beijing, and Shanxi province, only a small number of 
cases were reported, but the actual incidence was believed 
to have been much higher in those areas too. Beijing’s 175 
hospitals struggled to cope with the upsurge—even as 
fear of quarantine and the cost of treatment kept many 
patients away. The government announced a $240 million 
fund to support SARS prevention measures in the rural 
areas and among the urban poor. Months later, a third of 
the city’s former SARS patients were found to be suffering 
from a debilitating bone disease called avascular necro-
sis (osteonecrosis). This has been attributed to the high 
and prolonged corticosteroid use routinely prescribed 
by many physicians to treat SARS, and also perhaps to 
ribavirin use. Symptoms include stiffness and pain in 
the joints (hip, knee, ankle, and shoulder), eventually 
leading to disintegration of those bones. Three percent 
of Guangdong’s SARS patients and 14 percent of Hong 
Kong’s patients were similarly affected.

Canada became the only non-Asian country with SARS 
deaths—15 people, all from the Toronto area, had died by 
late April 2003. Toronto also had most of the 320 cases 
reported in Canada—an outbreak directly linked to travel 
from Hong Kong in February and March. Canada’s repu-
tation as a major tourist destination suffered a huge blow 
when WHO added its name to the list of places to avoid. 
Many international conventions were canceled, and hotels, 
restaurants, and tourist attractions suffered losses.

At WHO’s annual meeting in Geneva in May 2003, 
delegates recognized SARS as a major health threat and 

stressed the need for prompt and accurate reporting of 
such outbreaks. By early June, 8,398 SARS cases, includ-
ing 722 deaths, had been reported worldwide. New cases 
were still occurring in China, Hong Kong, and Taiwan 
but at a much slower rate. In China, three animal spe-
cies—palm civets, raccoon dogs, and Chinese ferret 
badgers—were found to have evidence of SARS, leading 
scientists to consider whether species other than humans 
may be implicated in transmission of this virus. WHO 
launched a $100 million public-private campaign to con-
tain SARS and improve surveillance and control in China 
and neighboring countries.

At a June conference on SARS, WHO declared that the 
disease was on the wane and withdrew its warning against 
traveling to Taiwan. Diagnosis of SARS, which closely 
resembles many other diseases, remains complicated by 
the lack of an error-free biochemical test. There is cur-
rently no one effective treatment or preventive vaccine. 
WHO intends to compile a database of clinical observa-
tions from SARS patients to help the diagnostic process. 
It is now known that the average incubation period for 
SARS is just over six days and that 95 percent of the 
patients develop the disease within 14 days of exposure. 
The standard quarantine period is 10 days. In China in 
April 2004, six new SARS cases and two suspected cases 
were reported; all were traced to a laboratory researcher; 
it led to 300 people being quarantined. This time, WHO 
teams were invited to help with investigations into the 
outbreak, which brought laboratory procedures into 
sharp focus, especially the failure to fully follow biosafety 
guidelines.

Further reading: Centers for Disease Control and Pre-
vention, “Severe Acute Respiratory Syndrome (SARS),” 
Available online. URL: http://www.cdc.gov/ncidod/sars. 
Accessed April 3, 2007; World Health Organization, 
“Severe Acute Respiratory Syndrome (SARS).” Available 
online. URL: http://www.who.int/csr/sars/en. Accessed 
April 3, 2007.

Saudi Arabian and Yemeni Rift Valley Fever 
Outbreaks of 2000 First reported incidence of Rift 
Valley Fever (RVF) outside Africa, the two outbreaks on 
the Arabian peninsula began simultaneously in Septem-
ber 2000 in contiguous areas along the Red Sea coasts of 
Saudi Arabia and Yemen. International agencies, in active 
cooperation with the Ministries of Health and Agricul-
ture of both countries (which had formed a joint tech-
nical team), immediately launched a concerted effort to 
contain the spread of the disease. When the outbreaks 
were brought under control a few months later, 516 cases 
(including 87 deaths) had been reported from Saudi 
Arabia and 653 cases (including 80 deaths) from 
Yemen. Some sources put the deaths at 124 and 121, 
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respectively. The outbreaks together covered an area of 
about 360 miles from the Sarawat Mountains to the Red 
Sea and from Hodediah in Yemen to Al Quendafah in 
Saudi Arabia.

The first human cases in both outbreaks were reported 
on September 10 and 11 in Saudi Arabia’s Al Ardah dis-
trict in Jizan province and in northern Yemen’s Wadi 
Mawr area, Al-Hudaydah province. The Centers for Dis-
ease Control and Prevention (CDC) based in Atlanta con-
firmed RVF in the Saudi samples sent for analysis while 
field experts tried to uncover the factors that may have 
triggered the outbreaks. Unusually heavy rains, the move-
ment of hundreds of thousands of hajj pilgrims to and 
from Mecca, and cattle imports from East Africa probably 
facilitated the spread of this disease. The Saudi Arabian 
Ministry of Health received ongoing support from the 
World Health Organization (WHO), the CDC, and spe-
cialists from South Africa’s National Institute of Virology 
(NIV)—all partners in the Global Outbreak Alert and 
Response Network (GOARN). Most of the Saudi cases 
occurred in males mainly from the southwestern prov-
ince of Jizan and a smaller number from the neighbor-
ing Asir province. A few cases were reportedly found in 
the Saudi capital, Riyadh. All of them had been exposed 
either to infected mosquitoes or been in close contact 
with animals. More than 27,000 animals in Jizan were 
either infected or dead, so the government banned the 
movement of livestock into and out of the province. The 
remaining livestock were disinfected by aerial spraying, 
and healthy animals were vaccinated. The government 
began inspecting sheep markets, restaurants, and abat-
toirs to make sure proper precautions were observed. In 
addition, Saudi Arabia banned livestock imports from Dji-
bouti, Ethiopia, Eritrea, Somalia, Sudan, and Yemen.

Yemen established an epidemic committee consisting 
of representatives from its Ministries of Health and Agri-
culture and international teams from WHO, the United 
Nations Food and Agriculture Organization (FAO), the 
United States’s NAMRU-3, a Cairo-based WHO-Collabo-
rating Unit, and experts from Oman. The committee was 
charged with creating and implementing a joint plan of 
action to curb the outbreak that was confined mainly to 
the northwestern areas. Several hundred domestic ani-
mals (mainly sheep and goats), including half of all live-
stock in the Wadi Mawr area, had died of suspected RVF. 
The Yemeni government imposed strict restrictions on 
animal movement and trade (especially from certain Afri-
can countries) and also set up a helpline to assist health 
officials and the public. WHO appealed for $975,000 in 
international aid to support its efforts in combating the 
outbreak in Yemen and also to train local officials in pre-
dicting and managing future outbreaks.

RVF, named after the area in Kenya where it was first 
observed in 1930, is an acute viral mosquito-borne zoo-

nosis that can cause severe illness and even death in ani-
mals and humans. Although most of the cases are usually 
mild, complications such as retinitis, hepatitis, renal fail-
ure, hemorrhagic fever, and encephalitis are known to 
occur. The virus, a Phlebovirus belonging to the Bunyavir-
idae family, spreads through the bite of infected mosqui-
toes (the hot, damp climate of the Red Sea’s coastal plains 
provides ideal mosquito-breeding grounds) usually after 
heavy rains or through contact with bodily fluids and 
organs of infected animals, especially during slaughter or 
by drinking raw milk.

Further reading: Davies, “Risk of a Rift Valley Fever 
Epidemic at the Haj in Mecca, Saudi Arabia,” Scientific 
and Technical Review 25, no. 1 (April 2006). Available 
online. URL: http://www.oie.int/eng/publicat/rt/2501/A_
R2501_DAVIES_1.htm. Accessed April 3, 2007; Madani, 
et al., “Rift Valley Fever Epidemic in Saudi Arabia: Epi-
demiological, Clinical, and Laboratory Characteris-
tics,” Clinical Infectious Diseases 37 (2003): 1084–1092; 
World Health Organization, “2000—Rift Valley Fever in 
Saudi Arabia,” October 25, 2000. Available online. URL: 
http://www.who.int/csr/don/2000_10_25/en/index.html. 
Accessed April 3, 2007; World Health Organization, 
“2000—Rift Valley Fever in Yemen,” October 26, 2000. 
Available online. URL: http://www.who.int/csr/don/2000_
10_26/en/index.html. Accessed April 3, 2007.

Saudi Arabian Malaria Epidemic of 1950–51
Severe epidemic of malaria concentrated in the Jedda 
(Jidda) region of Saudi Arabia.

Malaria, endemic in certain areas of the Saudi Ara-
bian Peninsula, sometimes assumed epidemic strength, 
as it did in 1950–51. While Jedda and its vicinity bore 
the brunt of the attack, the epidemic also traveled 
inland, affecting villages in the Wadi Fatima en route 
to Mecca. It was particularly severe from October 1950 
to January 1951, with November and December being 
the peak months. Jedda reported more than 4,000 cases 
in November alone, compared to the estimated 16,000 
to 32,000 cases recorded for that year in all of Saudi 
Arabia.

The Anopheles gambiae mosquito, a long-lived vector 
that breeds in small, sunlit pools of water, was found to be 
the transmitter of malaria. (The mosquito bites a person 
with the disease, sucks in blood containing the parasite 
[plasmodium in human blood], and then bites a healthy 
person, infecting him or her.) The Saudi Arabian govern-
ment, with the active cooperation of the Egyptian Health 
Ministry and skilled personnel of the Arabian American 
Oil Company, launched a campaign aimed at destroying 
the Anopheles gambiae. Together they were able to control 
the spread of the epidemic.

Further reading: Simmons et al., Global Epidemiology.
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Saudi Arabian Smallpox Epidemic of A.D. 569–571
Epidemic that forced an Ethiopian army to retreat in 
haste from Mecca in A.D. 570, thus ending Ethiopian rule 
in Arabia.

Hoping to convert the Arabs to Christianity, Abraha (a 
ruling Christian prince) ordered them to make a pilgrim-
age to a new cathedral he had specially built in the city 
of Sana’a. Angered by this order, an Arab desecrated the 
cathedral. In retaliation, Abraha led his Ethiopian troops 
into Mecca.

Vastly outnumbered, the Arabian soldiers faced cer-
tain defeat but were saved by a severe illness that struck 
the Ethiopian army and almost completely destroyed it. 
The “Elephant War epidemic,” named for the majestic 
white elephant on which Abraha rode into Mecca, was 
later allegorically described in Chapter 105 of the Qur’an, 
the Muslim holy book compiled about A.D. 651. Citing 
divine intervention, the Qur’an (Koran) states that birds 
armed with stones were dispatched to destroy the army 
from above. Other writings mention that pustules (blis-
terlike swellings) broke out on soldiers’ skin, leading 
many to conclude that this was a destructive epidemic 
of smallpox. Hardly a soldier in the army camp escaped 
infection, and Abraha himself fled to Sana’a, where he too 
succumbed to the disease.

Smallpox was believed to have been imported into 
Mecca either from Syria or by sea from India. Some schol-
ars say that it was introduced into Arabia by Abraha’s 
troops. What is certain, though, is that it was one of the 
earliest known epidemics of smallpox.

Further reading: Brothwell and Sandison, eds., Dis-
eases in Antiquity; Haj, Disability in Antiquity; Hopkins, 
Princes and Peasants: Smallpox in History.

Scandinavian Epidemics of 1736–39   Several out-
breaks of influenza, dysentery, and smallpox in Sweden, 
Denmark, and Iceland (as well as Finland) in the late 
1730s (see EUROPEAN INFLUENZA EPIDEMICS OF 1708–09, 
1712, 1729–30, AND 1732–33). In April 1737, after 
months during which medical officers had been reporting 
increasing morbidity and mortality in their districts, the 
government established a special commission to moni-
tor diseases both inside and outside Sweden. As envoys 
abroad sent back word of widespread infections in north 
Germany, Prussia, and Poland, Swedish provincial gover-
nors were ordered to check the crews of ships from for-
eign ports in which deadly diseases were known to be 
prevalent.

The Swedish medical reports are supplemented by fairly 
comprehensive population statistics for all of Scandinavia. 
From 1736 on, the annual number of births and deaths 
had been recorded in each of the 43 provinces of Denmark, 
Finland, Iceland, Norway, and Sweden, and some informa-

tion, though not as complete, had been kept in the previ-
ous decades. From 1720 to 1735, the population in Sweden 
had greatly increased, primarily because the death rate was 
abnormally low, but infections soon brought an end to this 
growth. In 1736, deaths exceeded births in Stockholm and 
Copenhagen and in their surrounding areas. During 1737, 
the seaports of Göteborg in Sweden and Turku (Abo) in 
Finland and the island of Gotland in the Baltic Sea all expe-
rienced similar population deficits. The mortality wave 
came to Scandinavia from the south, probably originating 
in countries such as Germany, along the Baltic coast; after 
diseases gained a foothold in the ports of Scandinavia, they 
traveled inland through Sweden, Denmark, and Finland 
but left Norway untouched.

Determining what diseases were involved in the epi-
demics is more difficult than tracking the epidemics’ dif-
fusion. It is certain that smallpox played a role; the first 
known outbreak of it in Sweden occurred in Malmo in 
1736. By the following year, dysentery was claiming many 
victims in western Sweden, though it had been uncom-
mon since the 1690s, a decade of food shortages and high 
mortality throughout Europe. During 1736 and 1737, 
influenza swept over parts of Scandinavia: Swedish doc-
tors described cases of fever, shivering, headache, chest 
pain, and cough, as well as the extreme dizziness that 
suggests relapsing fever.

During the 17th and 18th centuries, troop movements 
and famines often exacerbated epidemics, but both factors 
were missing in the outbreaks of the late 1730s. Scandi-
navia enjoyed both peace and good to abundant harvests 
from 1735 to 1738 (with the exception of a deficient yield 
in Denmark in 1736). Instead, lowered resistance to dis-
ease can explain why an epidemic spread so rapidly, at 
least in Sweden. In the 15 or so years prior to 1736, Swe-
den had been largely free of the scourge of infections, as 
the unusually low death rate proves. When the diseases 
arrived in 1736, they attacked a population with little 
immunity to them; some doctors noted that pregnant 
women and old people were especially vulnerable.

These epidemics abated almost as quickly as they 
arose; by 1738, they had passed their peaks and by the 
following year had almost entirely disappeared. The over-
all Scandinavian mortality rate in 1739 dropped back to 
29.1 per 1,000 people and would not rise again until the 
far more lethal SWEDISH EPIDEMICS OF THE EARLY 1740S. 
The only areas that still suffered high mortality were Ice-
land in 1739 (whose trade with Denmark represented its 
sole contact with the rest of Europe) and Finland, where 
52 out of every 1,000 inhabitants died in 1740.

Further reading: Imhof and Lindskog, “Les causes de 
mortalité en Suède et en Finlande entre 1749 et 1773”; 
Post, Food Shortages, Climatic Variability, and Epidemic 
Disease in Preindustrial Europe; Utterstrom, “Some Popu-
lation Problems in Pre-Industrial Sweden.”
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Scotland, Great Plague of Another devastating 
visitation of bubonic plague (called the BLACK DEATH in 
continental Europe) in the British Isles; first entered Eng-
land in the summer of 1348 at Melcombe Regis (modern 
Weymouth), a port town on the southern coast. Although 
Scots chroniclers of the time did not attempt to explain 
how the plague reached their country, English writers 
asserted that it simply traveled north through England till 
it crossed the Scottish border. Modern historians consider 
it far more likely that it entered Scotland by sea, in ships 
carrying large numbers of epizootic, house-dwelling rats 
and their plague-ridden fleas. Once these rats infested 
the thatch and wood houses of the poor, it was not long 
before their infected fleas began biting human hosts and, 
in so doing, transmitting to them the deadly plague-caus-
ing bacillus Pasteurella pestis. Like the English chroni-
clers, Scots observers noted that the plague attacked 
“especially the meaner sort and common people;—sel-
dome the magnates.” This is because the homes of the 
wealthy were usually built of materials—mostly stone—
into which these diseased black rats could not burrow.

The violence of the symptoms, which included pain-
ful swellings or “buboes,” severe headache, and spitting 
of blood, and the rapidity with which it killed its vic-
tims—patients usually died within three days—invoked 
much dread. According to the contemporary Scots writer 
Fordun, “Men shrank from it so much that, through fear 
of contagion, sons, fleeing as . . . from an adder, durst 
not go and see their parents in the throes of death.” As 
in other countries afflicted with plague, Scots writers 
emphasized the disruptive effect on family bonds that the 
plague engendered.

Perhaps the most famous instance of plague in Scot-
land was suffered by the Scots Army. Gathering at Selkirk 
Forest, they planned to take advantage of the havoc and 
death the plague was causing their hated English neigh-
bors. The army itself was stricken, however, and report-
edly 5,000 men died, putting an end to their military 
hopes.

Mortality rates, as in other parts of Britain, are difficult 
to determine with accuracy. It can be stated with some 
certainty, however, that deaths in the barren Highlands, 
which comprise much of Scotland, were relatively few 
due to low population density and the consequent small 
numbers of plague-bearing rats. According to the poet 
Andrew of Wyntoun and others, the plague first entered 
Scotland in 1349, was at its height in 1350, and lasted 
more than a year.

Little information is available to scholars regarding the 
presence of bubonic plague in Wales during this first out-
break of 1348–50. It is likely that towns and villages con-
tiguous with the English border were somewhat affected. 
Less population density and the absence of extensive sea 

or river shipping left Wales largely untouched. See also 
ENGLAND, GREAT PLAGUE OF.

Further reading: Mullet, The Bubonic Plague and Eng-
land; Shrewsbury, A History of Bubonic Plague in the Brit-
ish Isles.

Scottish Plague of 1585 See EDINBURGH PLAGUE OF

1585.

Scottish Plague of 1597 See EDINBURGH PLAGUE OF

1597.

Scottish Plague of 1600–08   Violent outbreak of 
bubonic plague that persisted in various parts of Scotland 
from 1600 through 1608, first appearing in Edinburgh in 
the spring of 1604 and disappearing at the end of Novem-
ber 1607 (including the usual subsidence of the disease 
during the winter months). Mortality figures are not 
known, but the large sums of public money spent on the 
maintenance of the sick indicates a high incidence of the 
disease, especially among the poor, who had little means 
to care for themselves or to move to safer areas. Food and 
domestic supplies were provided to plague victims, who 
were segregated in huts outside the city. Workers were 
hired to cleanse the houses and belongings of infected 
persons. Grave diggers and people to supervise the isola-
tion site also had to be paid.

Stiff penalties were inflicted for violating the many 
regulations instituted to control the plague, including 
heavy fines and even execution. Court sessions and meet-
ings of parliament were suspended, trade fairs were can-
celed, and people from other towns had to produce proof 
that they had come from a place where the plague was 
absent.

The extent of the epidemic during these years is evi-
denced by a report written in October 1606 by the Lord 
Chancellor of Scotland, who declared, “The onlie tru-
ble we haiff is this contagious sickness of peste, whilk 
[which] is spread marvelouslie in the best townes off 
this realme.” Many of the wealthier citizens were unaf-
fected because they were able to flee the towns to escape 
infection.

The origin of this visitation of plague in Scotland is 
not recorded. Its most likely cause was the importation to 
a coastal port of house-dwelling rats infected with a par-
ticularly virulent strain of the plague bacillus (see EDIN-
BURGH PLAGUE OF 1530).

Further reading: Creighton, A History of Epidemics 
in Britain; Shrewsbury, A History of Bubonic Plague in the 
British Isles.
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Scottish Plague of 1644–48 Second major epidemic 
of bubonic plague, with the exception of a brief outbreak 
in 1636, to afflict Edinburgh and other parts of Scot-
land in the 17th century. The death toll for Edinburgh 
is unknown, but this visitation was certainly one of the 
most destructive in Scotland’s history, severely affect-
ing many places throughout the country, as evidenced 
by the antiplague measures taken by civic authorities 
everywhere.

The disease erupted in Edinburgh in the fall of 1644, 
possibly introduced into the city by Scottish soldiers 
returning from a battle with the English Army at the city 
of Newcastle-upon-Tyne in northern England, where 
plague was reportedly present in the surrounding area. 
Records show, however, that city officials, always alert 
to the danger of importation of plague into Scotland by 
foreign ships, focused their efforts at this time on pre-
venting its arrival by this route. Whatever the origin, the 
extent of this epidemic is revealed in Edinburgh’s finan-
cial accounts, where the high cost of maintaining the sick 
and paying personnel to carry out plague duties is care-
fully recorded. Its virulence is also demonstrated by the 
unwillingness of the commander of the English army in 
August 1645 to enter and take possession of Edinburgh 
after he had defeated the Scots in battle. The movements 
of the Scots and English armies accelerated the spread of 
disease.

Some historians believe that typhus fever, which 
spreads more easily than bubonic plague, as its trans-
mission depends on the human body-louse rather than 
the rat flea, which has a limited range, was responsible 
for many of the deaths ascribed to plague. The epidemic 
of these years was very likely a combination of both 
diseases.

Although some devoted officials remained to help the 
sick and administer the city of Edinburgh, a majority of 
the nobility and other wealthy citizens fled to safer places. 
In February 1646, city councillors who had left Edin-
burgh were ordered to return and resume their duties.

An interesting feature of this epidemic is the miracu-
lous cure concocted by a Dr. Burgess, who guaranteed it 
would work “not only for the common plague which is 
called the Sickness, but also the smallpox, missles, surfeat 
[abdominal disorders] and divers other diseases.” The 
remedy was totally useless, as were all such medicines of 
the centuries before modern medical science, but Dr. Bur-
gess’s claim shows that many other diseases were preva-
lent in Scotland besides bubonic plague.

In 1646, the plague’s virulence began to subside, 
although some cities suffered severe outbreaks, notably 
Glasgow in the west of Scotland, which was scourged 
for several years, especially in 1647 and 1648. Although 
it reappeared briefly in Glasgow in August 1900 and 

caused 16 deaths, 1648 marks the virtual end of plague in 
Scotland.

Further reading: Creighton, A History of Epidemics 
in Britain; Shrewsbury, A History of Bubonic Plague in the 
British Isles; Smout, A History of the Scottish People.

Scottish Smallpox Epidemics of 1823–31 Out-
breaks of smallpox with many fatalities in Scotland 
between 1823 and 1831. Because statistics on causes of 
death were not kept in Scotland until 1835, the extent 
and virulence of the infection during these years can only 
be estimated from contemporary observations. The city 
of Glasgow experienced high mortality during the entire 
period, while the worst years for the nearby towns of 
Stranaer and Ayr were 1829 and 1830, respectively. Fatali-
ties were greatest in Edinburgh (Scotland’s capital) during 
the winter of 1830–31. Articles written for medical jour-
nals and private communications by physicians attending 
the poor attest to the appalling conditions of crowding in 
the slum areas of Glasgow, which accelerated the spread 
of contagion. As was the case in the British Isles until the 
latter half of the 19th century, the vast majority of deaths 
from smallpox in this period were among infants and 
young children. This partially explains the lack of infor-
mation about these epidemic years, as infantile diseases 
were generally considered a fact of ordinary life and thus 
not especially worthy of mention.

Further reading: Creighton, A History of Epidemics in 
Britain.

Scottish Typhus Epidemic of 1836–40 Major out-
break of epidemic, louse-borne typhus fever that spread 
to many parts of Scotland, including the main cities of 
Dundee, Aberdeen, Glasgow, and Edinburgh. An eco-
nomic depression in 1836 may have precipitated the 
rapid increase in human deaths from typhus fever, a dis-
ease that thrives in conditions of poverty and overcrowd-
ing when standards of personal and domestic hygiene 
decline. Data on numbers of cases and fatalities for Scot-
tish cities are not available, but the rise in cases admit-
ted to various city hospitals indicates a higher than usual 
incidence of typhus fever among the population of any 
given urban center in the period 1836–40. For example, 
admissions for fever to the Edinburgh Infirmary almost 
doubled from 1836 (about 650) to 1837 (about 1225) 
and then jumped to about 2,250 in 1838. Cases in the 
Royal Infirmary and special fever hospitals in Glasgow 
rose from about 1,360 in 1835 to 3,125 in 1836, to the 
peak number of 5,390 in 1837. In Dundee, fever admis-
sions to the town infirmary greatly increased during the 
12-month period from mid-June 1836 to mid-June 1837. 
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The worst year for the northeastern town of Aberdeen, 
where the disease appeared later than in the rest of Scot-
land, was 1840, when about 535 cases were admitted to 
its two fever wards.

Scotland’s visitation of typhus fever from 1836 to 
1840 was part of the larger epidemic that affected many 
parts of the British Isles during these years (see ENGLISH

TYPHUS EPIDEMIC OF 1835–38; IRISH TYPHUS EPIDEMIC OF

1836–1940).
Further reading: Creighton, A History of Epidemics in 

Britain; Wohl, Endangered Lives: Public Health in Victorian 
Britain.

Seneca Indian Measles Epidemic of 1592–96   Evi-
dently one of the earliest outbreaks of measles (rubeola) 
among Native Americans, striking the Seneca Indians’ 
Cameron village in what is now western New York State. 
Fear, panic, and inability to cope with the very conta-
gious, viral disease contributed to hundreds, possibly 
thousands, of Indian deaths between 1592 and 1596.

Although there is a lack of hard evidence about spe-
cific and identifiable diseases among the Indians, histori-
cal researchers strongly support the belief that numerous 
measles outbreaks occurred in the entire Atlantic coastal 
region from Florida to the Great Lakes and New England 
from 1528 to 1596. Enough human skeletal evidence at 
the site of the Cameron village confirms the measles epi-
demic there of 1592–96.

At various times during the 16th century, Spanish 
ships’ crews and troops carried the measles virus (trans-
mitted by direct contact or airborne droplets) to the West 
Indies and Florida, infecting the native peoples. Also, 
French fur traders who traveled up the St. Lawrence 
River might have carried the infection. However, the 
Seneca Indians most likely contracted measles through 
their trading and social interaction with the southeastern 
Indian tribes of what is now the United States.

Sometime in 1592, the virus was transmitted to the 
Cameron village, where it was especially fatal among Sen-
eca infants and children (who accounted for nearly half 
the death toll). Mortality among adults was less grave, 
undoubtedly because some older Seneca were immune, 
having apparently survived earlier exposure to the virus 
from 1564 to 1570.

Further reading: Dobyns, Their Number Becomes 
Thinned: Native American Dynamics in Eastern North 
America; Ramenofsky, Vectors of Death: The Archaeology of 
European Contact.

Senegalese Plague of 1942–44   Epidemic of plague 
(mainly in the bubonic form) that killed almost 700 per-
sons in Senegal (then part of French West Africa).

Minor outbreaks of plague had occurred at irregular 
intervals in Dakar (the capital of Senegal and of French 
West Africa) and other coastal areas of Senegal since 1912 
when the disease was first officially recognized in French 
West Africa. It had been dormant from 1936 to 1942, 
when in June several natives in Dakar developed painful 
golf-ball size buboes (swellings) in their groins or arm-
pits. At the time Dakar’s coastal region had an abundance 
of rats and other wild rodents; an epizootic (temporary 
prevalence of a disease among animals) existed in which 
wild rats died from the plague bacillus and their fleas then 
transmitted it either to other rodents or to human beings. 
Dakar’s first plague victims ran high fevers, became sick 
with splitting headaches, and suffered bouts of diarrhea 
and vomiting. In 1943, there were reportedly 207 human 
deaths from plague in Dakar and the surrounding vil-
lages. The epidemic escalated in June 1944, when about 
570 Senegalese were reported infected in Dakar; by the 
end of the year, 448 persons had died of plague.

Although most of the plague infections in the city 
(Dakar) and the rural areas were bubonic, a number 
of cases were septicemic in form (contracted also by a 
flea bite), which saw victims dying sometimes hours 
after contracting the disease, before buboes had time to 
develop. Few of the cases were pneumonic plague, the 
most serious and highly infectious form, spread via the 
airborne route by inhalation of exhaled droplets from 
victims.

Without doubt, overcrowding and poor sanitation 
were largely responsible for the abundance of plague-
infected rodents in Dakar and the native villages. A com-
prehensive DDT-spraying program was introduced in late 
1944 to rid the infected areas of rodents; also, antiplague 
immunization was made compulsory and certificates of 
vaccination were required of all persons entering or leav-
ing certain districts. This resulted in extinguishing the 
focus of the disease in rural Senegal. In 1945, there were 
58 reported cases of plague in the country; only four per-
sons died of it in Dakar. The disease seemed absent from 
Senegal in the years following.

Further reading: Pollitzer, Plague; Simmons et al., 
Global Epidemiology.

Senegalese Yellow Fever Epidemic of 1778 Out-
break of yellow fever among the British troops occupying 
the French fort of St. Louis on an island at the mouth of the 
Senegal River in West Africa. At the time (1778), the British 
and French were vying for control of coastal Senegal, which 
became a recognized French possession in 1814.

At St. Louis, the onset of the epidemic was sudden 
among the troops, who had chills, fever, headache, gen-
eral pains, and nausea. A survivor of the epidemic, John 
Peter Schotte described the acute infectious disease in 
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detail, mentioning the jaundice and black vomit that 
appeared in severe cases, as well as the hemorrhages that 
caused numerous deaths. The number of infections and 
fatalities remains unclear at St. Louis, but that same year 
(1778) yellow fever spread to the Senegalese island and 
town of Gorée to the south, infecting 93 white Europeans 
there (60 of them died). Only much later was yellow fever 
discovered to be caused by a virus transmitted from per-
son to person, or by an infected jungle animal, through 
the bite of the Aëdes aegypti mosquito.

For a long time the Senegalese epidemic was consid-
ered the first recorded African epidemic of yellow fever 
until the writings of a Jamaican surgeon, John Williams, 
were discovered. Williams, who worked on a transatlantic 
slave trading ship that plied the waters between Guinea 
and the West Indies in 1740–41, described yellow fever 
(also called yellow jack) as endemic in parts of West 
Africa. The fever in Senegal was evidently imported from 
Sierra Leone (bordering Guinea), lying some 500 miles 
south of Gorie (a major slave-trading center, along with 
the Cape Verde Islands to the west).

In the 17th and 18th centuries, many black West Afri-
cans who were transported as slaves to the West Indies 
had a relative immunity (recovery from yellow fever is 
followed by lasting immunity). This fact later convinced 
some epidemiologists that the original habitat of the fever 
was West Africa; others contended that the disease origi-
nated in Central America and was introduced to Africa. 
Wherever it originated, the disease remained prevalent in 
Senegal during the rest of the 1700s and into the 1800s, 
notably striking Europeans and their military forces.

Further reading: Cartwright, Disease and History;
Scott, A History of Tropical Medicine.

Senegalese Yellow Fever Epidemic of 1965   Out-
break of yellow fever that may have infected as many 
as 20,000 people in the West African nation of Senegal. 
However, only 2,000 cases and 140 deaths were officially 
reported because of Senegalese reluctance to publish 
exact figures in order to minimize the epidemic publicly.

After Senegal gained its independence from France in 
1960, it could not afford to continue its former mass vac-
cination programs against yellow fever (undertaken since 
the 1930s) and to maintain special officials to report new 
outbreaks of the disease. As a result, in 1965 the regions 
around Diourbel and Mbacke (east of Dakar, Senegal’s 
capital) were severely struck by yellow fever, a viral infec-
tion transmitted mainly by the bite of the Aëdes aegypti 
mosquito; it may also be transmitted from person to per-
son or by a monkey, ape, opossum, or other infected jun-
gle animal.

In this former French colony, Africans in the past had 
built up a high resistance to the yellow fever, which had 

always provided a massive reservoir of infection there and 
thus ensured that most everyone living in an endemic 
area became infected as children, acquiring permanent 
immunity after a mild illness.

During the 1965 epidemic, about 130,000 small chil-
dren were inoculated with the then new 17D vaccine, 
which was fired (injected) through the skin without 
breaking it by a new jet-pressure gun; this new method 
with the neurotropic strain of virus was effectively used 
in the place of the customary syringe and needle. How-
ever, some complications occurred when the older inocu-
lation method using the Dakar vaccine was administered 
to about 90,000 other Senegalese children, 240 of whom 
were hospitalized with encephalitis, 25 of them dying 
from this brain infection.

Because of successful eradication of the mosquito 
vector and its breeding places in Senegal, large numbers 
of Africans have escaped contracting yellow fever dur-
ing childhood; they may be at risk if mosquito control is 
relaxed and new outbreaks occur.

Further reading: Ransford, “Bid the Sickness Cease”: 
Disease in the History of Black Africa; Williams, The Plague 
Killers.

Serbian Typhus Epidemic of 1914–15 Epidemic of 
typhus fever that raged among Serbian troops and civil-
ians during the first winter and spring of World War 
I (1914–18). The fear of catching the disease kept the 
Central Powers (Austria-Hungary and Germany) from 
renewing attacks on a vulnerable Serbia. Claiming about 
150,000 human lives in six months, the epidemic became 
one of the worst typhus outbreaks of modern times.

World War I began with the assassination on June 28, 
1914, of Austrian Archduke Francis Ferdinand, the heir 
to the Austro-Hungarian throne. Convinced that the Ser-
bian government had been involved, Austria-Hungary 
declared war on July 28. Weakened by the Balkan Wars 
against the Ottoman Empire (Turkey), which ended 
in August 1913, the small country of Serbia seemed no 
match for the united forces of Austria-Hungary. Yet the 
Serbs twice pushed the invaders back across the border, 
first in August and then again four months later when 
they recaptured Belgrade, their capital. The Serbian vic-
tory there cost the Austrians tens of thousands of sol-
diers, including 60,000 to 70,000 whom the Serbs took 
prisoner.

At the time of their great military success, however, 
another enemy began to strike at the Serbs. A few typhus 
cases had appeared among their troops in November 
1914, although it was not until the following month that 
the disease broke out extensively. Its spread was aided 
not just by moving troops and by trains of enemy prison-
ers, but by a civilian population that had been fleeing the 
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Austro-Hungarian attacks in northern Serbia. Food, shel-
ter, clothing, and medical care were insufficient for the 
large numbers of troops and prisoners, let alone for the 
refugees, many of whom were barefoot and ill-clothed. 
The few hospitals that existed were short on beds, sup-
plies, and medicines. There were only a few hundred doc-
tors in the entire country, and over 100 of them died from 
typhus themselves. During the height of the epidemic in 
April 1915, over 2,500 cases were admitted each day to 
the military hospitals alone; the incidence among civil-
ians was approximately three times that. Before ending in 
the summer of 1915, the epidemic hit nearly half a mil-
lion people and killed about 150,000 of them, including 
half of the Austrian prisoners of war.

While it contended with the epidemic, the Serbian 
army would have been an easy target for the Central Pow-
ers. The Austro-Hungarians, however, stayed beyond the 
border, afraid to contract typhus themselves and content 
instead to allow the disease to kill their enemies. At the 
same time, the Germans were occupied with fighting in 

Poland, where they did not succeed in pushing back the 
Russians (allies of Serbia) until April 1915. Once the epi-
demic subsided, however, action resumed on the Serbian 
front; in the fall of 1915 the Central Powers decided to 
attempt direct communications with their ally the Otto-
man Empire by driving through Serbia.

Further reading: Dedijer et al., History of Yugoslavia;
Heppell and Singleton, Yugoslavia; Petrovich, A History of 
Modern Serbia, 1804–1918; Zinsser, Rats, Lice and History.

Shanghai Hepatitis Epidemic of 1988   Massive 
food-borne outbreak of hepatitis A that affected Shang-
hai, China, in the spring of 1988 (see XINJIANG [SINKIANG] 
HEPATITIS EPIDEMIC OF 1986–88).

Late in December 1987, about 2,000 tons of clams 
made their way into the Shanghai markets, where almost 
one-third of the city’s residents consumed them. From 
February to April 1988, 320,746 cases of clinical acute 
hepatitis (4,082 per 100,000 people) reportedly occurred 

A British physician examines a wounded Serbian soldier for signs of typhus fever in Belgrade, Serbia, during the Serbian Typhus Epidemic of 
1914–15. Fear of contracting the deadly disease, which was killing thousands of Serbian troops and civilians, kept Austro-Hungarian forces 
from invading until the epidemic subsided. (Bettmann/CORBIS)
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in the city. This outbreak was linked to consumption of 
raw or half-cooked clams harvested from sewage-con-
taminated water. Analysis of clams from the market and 
the seabed revealed a high concentration of the caus-
ative virus. Also, the attack rate among susceptible per-
sons who had eaten the clams was 32.4 percent compared 
to 1.82 percent among those who had not. It must be 
remembered that not everyone infected with the virus 
actually experienced the clinical symptoms of hepatitis A; 
these were classified as inapparent infections. Forty-seven 
deaths—mainly from complications—were recorded dur-
ing this outbreak.

Hepatitis A, one of the most widespread of the infec-
tious diseases in China, is transmitted from person to 
person mainly through the fecal-oral route and, less fre-
quently, through the ingestion of contaminated food or 
water. It can also be transmitted, albeit rarely, through the 
blood (particularly among drug users). The disease, how-
ever, generally occurs in acute form only, and mortality is 
often less than 0.1 percent.

Thanks to improved living conditions and better 
sanitation, the annual risk of hepatitis A infections has 
declined from 20 percent to 1–3 percent in the Shang-
hai region of eastern China. In addition, the disease has 
shifted from being primarily a childhood infection in 
the 1950s to one that favors young adults in the 1990s. 
In the near future, the development and use of a vaccine 
is expected to play an important role in controlling the 
incidence of hepatitis A wherever it is a public-health 
menace.

Further reading: Szmuness et al., eds., Viral Hepati-
tis: 1981 International Symposium; Wen et al., eds., Viral 
Hepatitis in China.

Sierra Leonean Influenza Epidemic of 1918   
Severe outbreak of virulent influenza in the then British 
colony in West Africa, killing 1,072 people in five weeks 
in August–September 1918.

The SPANISH INFLUENZA PANDEMIC OF 1917–19 had 
stricken many parts of the world by mid-August 1918, 
when a British ship, the HMS Mantua, with 200 influenza-
infected mariners, arrived in Freetown, Sierra Leone’s sea-
port capital. Freetown was an important coaling station 
for ships plying the waters between Europe, South Africa, 
and the Far East. Nine days after black African colliers 
of the Sierra Leone Coaling Company fueled the Man-
tua, the flu broke out throughout Freetown. Four days 
later (August 27, 1918), about 500 of the company’s 600 
workers failed to come to work, and consequently sailors 
from the ships in Freetown had to help in refueling their 
own vessels (to keep wartime schedules on track). One of 
those vessels, the HMS Africa, suffered an acute flu out-
break on its voyage to England; 75 percent of the crew 

and passengers became sick, and 51 persons died. A New 
Zealand transport vessel, the Crepstow Castle, suffered 
similarly after refueling in Freetown on August 26–27; 
on the high seas after leaving port, it had 900 flu-infected 
people on board, with 83 fatalities.

A false theory developed that the influenza’s virulence 
for Europeans had greatly increased after a milder strain 
had passed through susceptible black Sierra Leoneans; it 
was also falsely speculated that the imported Sierra Leo-
nean strain was responsible for initiating severe outbreaks 
in Europe about that time (however, similar mutations of 
the flu virus occurred in England, France, and America in 
late summer 1918).

In Freetown, about two-thirds of the native population 
contracted the flu. Though most of the sick suffered from 
the ordinary symptoms of headaches, severe colds, fevers, 
and aching bones and muscles, 75 patients perished from 
complications such as pneumonia, purulent bronchi-
tis, mastoid abscess, and heart problems. Influenza soon 
spread to other areas in Sierra Leone and took the lives 
of more than 1,000 inhabitants before the end of Septem-
ber 1918. At the same time the disease moved northward, 
hitting Gambia and Senegal and other West African colo-
nies, and southward into Ashanti (part of Ghana), where 
some 9,000 people died, and into Nigeria, where appar-
ently 512,000 died from the virus (see ASHANTI INFLU-
ENZA EPIDEMIC OF 1918; NIGERIAN INFLUENZA EPIDEMIC OF

1918–19). The epidemics in Ashanti and Nigeria, evi-
dently introduced from Sierra Leone, have also been said 
to have come from Europe, according to some sources. In 
addition, a serious flu epidemic erupted in South Africa 
in September 1918, claiming nearly 140,000 human lives; 
it apparently originated in Sierra Leone or another colony 
in West Africa.

Further reading: Clarke, Influenza; Crosby, America’s 
Forgotten Pandemic: The Influenza of 1918.

Sierra Leonean Lassa Fever Epidemic of 1972
Mysterious nosocomial (occurring in a hospital) out-
break of lassa fever in the village of Panguma (popula-
tion 3,100) in eastern Sierra Leone, where the newly 
discovered viral infection struck all age groups over the 
two-year period 1970–72. In early 1972, patients at the 
Panguma Catholic Hospital began complaining of fever, 
chills, malaise, headache, sore throat, diarrhea, and vom-
iting, as well as chest, abdominal, and leg muscle pains 
(all symptoms of the disease).

The first diagnosed case of lassa fever was in 1969 in 
the town of Lassa in Nigeria; there and in Liberia, noso-
comial outbreaks occurred in 1970 and 1972. In March 
1972, epidemiologists from the U.S. Centers for Disease 
Control (CDC) in Atlanta, Georgia, had been enlisted 
to identify and help treat a hospital epidemic in Zorcor, 
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Liberia (about 100 air miles from Panguma); their diag-
nosis was lassa fever, caused by an arenavirus.

At the onset of the epidemic in Sierra Leone, an 
infected nurse (who had jammed her finger with an intra-
venous needle while injecting a patient) was evacuated 
from the country to the Hospital for Tropical Diseases in 
London, England, for treatment. Sick patients were unre-
sponsive to antibiotics, and fatalities increased by the fall 
of 1972, when CDC epidemiologists were called in to 
investigate the then mysterious febrile illness (lassa fever) 
overtaking the Panguma hospital. One of the first cases 
encountered by the CDC team was a shock patient, the 
wife of a prominent local villager, on whom they worked 
to drain the fluid from her chest, but she did not survive. 
Many of the deaths occurred as a result of shock, caused 
by purulent pharyngitis (inflammation of the pharynx). 
Of the 65 cases admitted in the Panguma hospital, 23 
were fatal, including a hospital staff member and a labo-
ratory technician.

Whereas lassa fever had moved fast and disappeared 
quickly in Liberia, it moved slowly in Sierra Leone, where 
it appeared to be more dangerous and not just a nosoco-
mial epidemic. Plasma injections helped save the lives of 
a number of patients in various local hospitals, but the 
CDC team still had not established the cause of the ill-
ness by the end of 1972.

During this time, one of the CDC scientists in London 
showed lassa fever symptoms while testing former Sierra 
Leonean missionary workers. He was quickly placed 
in the Apollo moonshot isolation capsule (originally 
designed to prevent contact with any strange virus from 
space), put aboard a U.S. Air Force transport plane, and 
flown to New York City’s Columbia Presbyterian Medical 
Center, which at that time was the only hospital in the 
world equipped to treat lassa fever. However, tests indi-
cated the scientist had not contracted the disease.

In Sierra Leone during 1973, the disease’s infectious 
arenavirus was discovered to be transmitted to persons 
through the saliva and urine of infected rodents. Wild 
rodents suspected of being carriers of lassa fever were 
hunted and caught for specimen research, which ended 
in June 1973 when the multimammate rat Mastomys 
natalensis (a rodent having 12 rather than the usual five 
or six mammary glands on each side) was confirmed as 
the disease vector. Person-to-person and laboratory infec-
tions also occur; survivors gain immunity of unknown 
duration.

Further reading: Fuller, Fever: The Hunt for a New 
Killer Virus; Smith and Wyngaarden, eds., Cecil Textbook 
of Medicine.

Sierra Leonean Yellow Fever Epidemics of 1815–85   
Series of 15 epidemics of yellow fever that devastated the 

Europeans living in Sierra Leone, West Africa. The disease 
hardly touched the native Africans there but hindered the 
development of this small country (then a British col-
ony); it was difficult at times for an effective and stable 
government to take hold while these epidemics occurred 
generally within two to eight years of each other (in three 
continuous years in one period).

The earliest evidence of yellow fever in West Africa 
was recorded in Sierra Leone in 1764. African slaves from 
Sierra Leone, who were transported to the Caribbean area, 
retained a relative immunity to the devastating effects of 
yellow fever, in contrast to American Indians and Europe-
ans, who suffered severely from outbreaks of the disease in 
the Caribbean. It is sometimes thought that yellow fever 
was present in Sierra Leone long before 1764; it may even 
have originated in West Africa, an area sometimes called 
the “white man’s grave.” (Some epidemiologists contend 
that the disease’s origin was in Central America.)

In Sierra Leone, malaria and yellow fever were often 
confused for many years; both mosquito-borne diseases 
were fatal for European settlers and travelers in the port 
city of Freetown. During the rainy season, settlers fre-
quently contracted malaria, which they called “bilious 
remittant fever;” those who survived managed to build 
up an immunity. On the other hand, yellow fever (called 
“malignant remittant fever”) attacked the settlers more 
unpredictably, although usually in the dry season. The 
medical authorities in the colony monitored the frequency 
of the outbursts and observed the differences in the two 
diseases. They were helpless, however, in combating the 
yellow fever epidemics of 1815 and 1823. There is much 
uncertainty about the exact number of people afflicted 
and the fatalities; the 1823 epidemic reportedly ravaged 
Freetown in only a few days and caused the death of the 
chief superintendent of the liberated Africans, a Reverend 
Johnson.

Some physicians noted that yellow fever (like malaria) 
was more destructive in the low-lying sections of Free-
town and seldom infected those living in the outer vil-
lages. By July 1823, 89 out of the 150 Europeans in 
Freetown had perished during that year’s epidemic; most 
died from yellow fever, including four of the five Chris-
tian missionaries sent to the city in 1823. Freetown, 
the capital of the colony, suffered the loss of numerous 
administrators, including the chief justice, a lawyer, and 
the chaplain; government was nearly helpless in dealing 
with the epidemic. The local Temne natives were not seri-
ously attacked by the disease, as the newcomer Europe-
ans were. Three years later, in 1826, the next yellow fever 
epidemic struck Sierra Leone; 115 of the 535 soldiers 
assigned to the British garrison there fell victim to the 
disease between June 14 and August 24.

Some attributed the cause of yellow fever to the “bad 
air” from heavy rainfall, tornadoes, and hot sun; others 
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were convinced that the malignant fever was brought by 
infected travelers on ships coming to Freetown. Common 
breeding grounds for the female Aëdes aegypti mosqui-
toes, which carry the yellow fever virus, were water sup-
plies (tin cans, barrels, gutters) on ships. During the next 
yellow fever epidemic in Sierra Leone in 1837, the ship 
HMS Curlew was badly infected while staying a week in 
Freetown harbor and then carried the disease up the coast 
to Gambia. Authorities remain uncertain whether the 
ship had brought the disease to Freetown or had picked 
it up in port. The latter contention, however, seems the 
case for the ship HMS Eclair in 1845, when yellow fever 
seemed endemic in Sierra Leone. The ship’s log recorded 
no illness among the crew from departing Plymouth, En-
gland, to entering Freetown three weeks later, on Febru-
ary 22, 1845. Some crew members spent time in the port 
city before leaving with their ship on March 16. The first 
case of yellow fever on board the Eclair occurred on April 
3, followed by 12 additional cases on June 15 (seven were 
fatal). The Eclair returned to Freetown on July 4, and the 
crew went ashore during a two-week stopover. On the 
ship’s journey north to Gambia, 14 of the crew contracted 
yellow fever (half of them died). Then on the journey 
west to Boa Vista on the Cape Verde Islands, 39 more 
mariners perished; the fever spread to the inhabitants 
of Boa Vista, which had been free of it until the Eclair
arrived there on August 21, 1845. (It should be noted 
that the disease was also referred to as “yellow jack” and 
that a vessel flying a yellow flag warned of infectious dis-
ease aboard or of quarantine.)

The 1884 yellow fever epidemic killed 20 people in 
Freetown, and the European population there understood 
more about the disease and was able to take precautions. 
After the discovery that the female Aëdes aegypti mosquito 
carried the virus (1900), Sierra Leone was made safe for 
Europeans by the 1930s with help from the Rockefeller 
Yellow Fever Commission, working then in West Africa.

Further reading: Peterson, Province of Freedom: A His-
tory of Sierra Leone; Scott, A History of Tropical Medicine.

Singapore Beriberi Epidemics of 1942–45 Series 
of outbreaks of beriberi among British, Australian, and 
Eurasian prisoners being held by the Japanese at the 
Changi Prison in Singapore during World War II. They 
are generally considered the last of the major beriberi 
epidemics.

Changi Prison was home to somewhere between 
20,000 and 30,000 prisoners of war during this three-
and-a-half-year period. The turnover among the prisoners 
was high. Large groups of them were transferred to Japa-
nese prison camps elsewhere in Asia, such as in Thailand, 
Japan, and French Indochina, and they were replaced by 
other groups from Java, Sumatra, and other Indonesian 

islands. At any given time, there were never less than 
12,000 prisoners at Changi Prison.

The first cases of beriberi broke out less than a month 
after prisoners were first brought to Changi in Febru-
ary 1942. Between May and June 1942, more than 1,000 
cases were recorded among a prison population ranging 
between 40,000 and 50,000. No doubt many more cases 
went undiagnosed and unreported.

There were actually two major outbreaks. The first, 
occurring from April to October 1942, registered 206 
cases in the initial phase and 54 cases during a rather 
spotty second phase. A high proportion of these beriberi 
patients also suffered from dysentery and malaria. Dur-
ing the second outbreak (May 1944–August 1945), 140 
cases (many complicated by protein and calorie deficien-
cies) were recorded. Patients suffering from a severe form 
of acute cardiac beriberi were admitted into the hospital. 
See also THAI BERIBERI EPIDEMICS OF 1890–1910; PHILIPPINE

BERIBERI EPIDEMICS OF 1901–02 AND 1909.
Further reading: Williams, Toward the Conquest of 

Beriberi.

Singapore Bornholm Disease Epidemic of 1946
Outbreak of Bornholm disease (pleurodynia) at the Sin-
gapore Naval Base. The uncommon Bornholm disease, 
named for a Danish island in the Baltic on which it was 
first studied, begins as a sudden but severe pain in the 
lower chest and upper abdomen area, accompanied by 
fever of a short duration. Infectious but benign, this viral 
disease has also been known as epidemic myositis, epi-
demic myalgia, or epidemic pleurodynia. Each of these 
names refers to an important clinical manifestation of the 
disease.

The epidemic in Singapore (an island off the southern 
tip of the Malay Peninsula) began on June 8, 1946, when 
42 men stationed at the naval base complained of fever, 
chest pain, and the inability to move around. Expect-
ing the situation to escalate into an outbreak, the Brit-
ish authorities and others promptly set up an emergency 
ward and prepared one of the barracks to receive patients. 
Twenty-eight new patients checked in on June 9 and 23 
more on June 10. The food-borne epidemic subsided by 
June 21, having infected 125 people in all.

Further reading: Cope, ed., History of the Second 
World War: Medicine and Pathology.

Singapore Conjunctivitis Epidemics of 1970–80
Series of outbreaks of severe viral conjunctivitis (a disease 
of the conjunctiva and cornea) in the small island nation 
of Singapore.

In 1970, an acute and extensive epidemic of viral con-
junctivitis invaded Singapore where, from September to 
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December, 60,118 patients reportedly received treatment 
at government clinics. The illness began rather suddenly 
with the patients developing mild to severe conjunctivi-
tis, including teary eyes and a feeling that the eyes were 
invaded by a foreign body. In 6 percent to 11 percent of 
the cases, subconjunctival hemorrhage was also observed. 
Some patients also developed respiratory symptoms. Most 
recovered completely within two weeks. The causative 
virus of this epidemic was discovered to be a new vari-
ant of Coxsackie virus A24. It is considered to be the first 
human enterovirus that caused an epidemic disease with 
conjunctivitis as its main feature.

Two years later, a second epidemic struck. It was simi-
lar in its manifestations but caused by a new enterovirus 
(Type 70). From June to December 1971, government-
sponsored clinics treated 38,156 patients.

Viral conjunctivitis invaded Singapore for the third 
consecutive year in 1972. During June to November 
1972, a reported 29,989 patients sought treatment at 
clinics. Once again, the symptoms were similar to those 
seen in previous years. However, the majority of the 
cases, it was later discovered, were caused by an adeno-
virus (AV11). The enterovirus 70 was also isolated in a 
few cases. Another epidemic occurred in 1975, and about 
60,000 cases were reported between June and December 
of that year. The culprit was the Coxsackie virus A24. In 
1980, the enterovirus 70 was responsible for another out-
break. A total of 48,915 people were affected from July to 
December.

Doctors observed that epidemics caused by the Cox-
sackie virus A24 were generally more extensive than the 
ones caused by enterovirus 70. Ophthalmologists in Sin-
gapore found that clinical differentiation on the basis of 
causative virus was not possible. The disease, which is 
spread by close contact, seemed to cut across all ethnic 
and socioeconomic barriers. However, in these epidemics 
males, older children, and young adults were found to be 
more susceptible than other groups.

In the interepidemic period, several minor outbreaks 
of viral conjunctivitis were reported in which all of the 
above viruses plus four more adenovirus types were 
involved.

Further reading: Mackenzie, ed., Viral Diseases in 
South-East Asia and the Western Pacific.

Singapore Dengue Hemorrhagic Fever Epidemics   
Series of epidemics that struck Singapore during the 
1960s and 1970s.

In Singapore, the disease was first identified during an 
epidemic of dengue in 1960, when many patients were 
also found to be suffering from mild hemorrhages. Sub-
sequent tests revealed the presence of dengue virus types 
1 and 2. In 1961, cases of DHF were noticed among chil-

dren. Thereafter, DHF epidemics invaded the island at 
regular intervals during the next two decades.

Epidemics were reported in 1962, 1963, 1964, and 
1966 (630 reported cases and 24 deaths), all caused by 
dengue virus types 3 and 4. During these four epidem-
ics, 897 patients were hospitalized. Singapore’s biggest 
DHF outbreak occurred in 1973 when 1,187 people were 
reportedly infected. Another epidemic struck in 1978.

DHF, caused by a virus carried by the Aëdes aegypti
mosquito, is primarily a disease affecting children, partic-
ularly those between ages four and nine. The joint pains 
characteristic of “classic” dengue fever are absent in DHF, 
which is distinguished by symptoms of hemorrhagia and, 
quite frequently, of shock (drop in blood pressure, col-
lapse, and semicoma). Asian children seem particularly 
susceptible to DHF.

The Singapore government promptly instituted mea-
sures to reduce the incidence of DHF, by destroying the 
breeding places of the Aëdes aegypti, 95 percent of which 
were human-made. Residents who allowed mosquitoes to 
breed on their property were either fined or imprisoned. 
Slums, the primary breeding quarters of the mosquitoes, 
were cleared and an educational campaign was launched 
by the Ministry of Environment.

Many Southeast Asian countries were similarly afflicted 
during the 1960s, among them Malaysia, Indonesia, Viet-
nam, the Philippines, Thailand (see THAI DENGUE HEMOR-
RHAGIC FEVER EPIDEMICS), and the city of Calcutta in India.

Further reading: Howe, ed., A World Geography of 
Human Diseases; Service, ed., Demography and Vector-
Borne Diseases; World Health Organization, Dengue Haem-
orrhagic Fever.

Singapore Poliomyelitis Epidemic of 1958–59
Epidemic of poliomyelitis (infantile paralysis) in the tiny 
island nation of Singapore, situated off the southern end 
of the Malay Peninsula.

Previously endemic on the island, poliomyelitis had 
erupted to cause small outbreaks in 1946, 1948 and 
1950–51. In these outbreaks, the infection had singled 
out children under two years of age. The epidemic of 
1958–59 represented a shift in that it affected mainly 
older children, above eight years of age. The epidemic 
began in August 1958 when there was a significant 
increase in the reported polio cases. When it ended in 
mid-March 1959, a total of 415 cases had been reported. 
Of these, 314 occurred in the Chinese community, 46 
among the Malays, 43 in the Indian–Pakistani–Sri Lankan 
community, and the rest among the city’s European and 
Eurasian residents. The outbreak was discovered to be 
caused by the type 1 poliovirus.

Eleven weeks after the notification of the first case, 
Singapore’s Health Ministry decided to use the attenu-
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ated type 2 polio vaccine. Some 198,965 children three 
months to 10 years of age were vaccinated with the type 
2 vaccine. As the epidemic progressed, six members of 
this group suffered from paralytic polio (weakness/paral-
ysis of one or more muscles) caused by the type 1 polio-
virus. During this period, 179 paralytic polio cases were 
detected among 300,000 nonvaccinated children in the 
same age group.

Further reading: Hale et al., “Large-scale Use of Sabin 
Type 2 Attenuated Poliovirus Vaccine in Singapore during 
a Type 1 Polio Epidemic;” World Health Organization, 
Poliomyelitis.

Solomon Islands Poliomyelitis Epidemic of 1951   
Most explosive of many poliomyelitis outbreaks on the 
Solomon Islands, infecting untold thousands of people 
and maiming hundreds of them. An acute viral illness, 
poliomyelitis had attacked the Solomon Islands, a vol-
canic archipelago in the Western Pacific Ocean, several 
times, most notably in 1925, 1929, 1932–33, 1947–48, 
1958, and 1959, but the 1951 epidemic was the most 
extensive and severest of them all.

The first polio case was reported from the Central 
Hospital in the capital of Honiara (on Guadalcanal Island) 
in early March 1951. Thereafter, patients began streaming 
in; the hospital recorded 11 deaths in the first two weeks 
and treated 95 paralytic cases during the epidemic. The 
infection spread rapidly along the Guadalcanal coast and 
was especially severe in the Marau Sound area. Only the 
high-altitude villages in the interior escaped.

From Honiara, polio traveled to the Solomon island 
of Malaita at the end of March (the first cases were in 
Takwa) and spread quickly across the entire island, peak-
ing within a week. The last case there occurred in Fauabu 
late in September. It is not known exactly how many were 
affected on Malaita. Auki Hospital reported 59 cases and 
five deaths, 645 cases were reported from the surround-
ing areas, and the Rohinari Catholic Mission had 28 para-
lytic cases, 17 of them fatal. From the northern part of 
the island where quarantine was more rigidly enforced, 
172 cases and 27 deaths occurred. South Malaita was 
also infected, but since the villagers refused to divulge 
any information about the extent of the outbreak in their 
community, no information is available. The confirmed 
figure of 961 cases and 110 deaths on Malaita appar-
ently represented only a quarter of the cases that actually 
occurred on that island.

The epidemic spread to the Western Solomons in 
March 1951 (11 cases and two deaths at Gizo Hospital) 
and all over the district and subsequently subsided after 
it reached the Shortland Islands late in July. Seventy-two 
paralytic cases and four deaths occurred in Vella Lavella 
(an island) and Roviana (a lagoon). The islands of Simbo, 

Ranongga, and Choiseul were also badly infected. Choi-
seul was invaded in mid-May and, despite a quarantine, 
the epidemic spread everywhere; there were more than 
100 confirmed cases, 40 of them permanently paralyzed, 
and 20 or more deaths.

The Eastern Solomons escaped infection until later 
in the epidemic. Less than 100 cases and 10 deaths were 
reported from the island of Makira or San Cristobal, and 
nearby Ugi had many paralytic cases and four deaths and 
Santa Ana had more than 30 paralytic cases. The Russell 
Islands and Santa Isabel Island recorded very few cases 
and no fatalities.

According to the official statistics, there were 1,280 
paralytic polio cases and 156 deaths (mainly due to bul-
bar palsy and respiratory failure) during the epidemic, 
which undoubtedly was far more intense than these fig-
ures indicate and exposed the limitations of the medical 
services and facilities on the Solomon Islands. The mis-
sion stations tried to help but were ill equipped to deal 
with an outbreak of this magnitude and complexity. Most 
of the residents, therefore, had nowhere to turn for medi-
cal assistance and relied on traditional remedies such as 
applying heat or countering with another irritant, which 
were ineffective and relatively harmless. Two other prac-
tices—drinking lots of water (which led to urine reten-
tion) and exercising during the most painful phase of 
the infection—were decidedly harmful. For those left 
paralyzed, the government and the churches encouraged 
water exercises. Nevertheless, the epidemic left the island-
ers confused and devastated. When polio struck islanders 
again in epidemic form during 1958, they lined up to 
receive the newly developed Salk polio vaccine. That out-
break fortunately was relatively minor.

Further reading: Cross, “The Solomon Islands Trag-
edy: A Tale of Epidemic Poliomyelitis.”

Somalian Cholera Epidemic of 1998–2000   Severe 
outbreak of cholera erupting in southern Somalia in late 
1998, spreading through 1999 and 2000, and leaving 
hundreds of persons dead.

Endemic to this poor country in northeast Africa, 
cholera occurred seasonally from November to May, but 
in the late 1990s this bacterial, intestinal disease remained 
steadfast all year in several regions because of insufficient 
clean drinking water and food shortages due to drought 
and flooding. In addition, the lack of a strong national 
health system, intermittent violence among warring mili-
tias, shortages of medical supplies, and the inaccessibil-
ity of some cholera-infected regions all contributed to the 
disease’s increased prevalence in the country.

In December 1998, cases of cholera began to mount in 
Mogadishu, the capital city, as well as in the surround-
ing regions of Bay, Gedo, lower Juda, and lower Shabelle 
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in the southwest part of the country. The acute infection 
easily spread among the population weakened by con-
stant fighting; also, little rainfall in late 1998 had brought 
poor harvests and left some 70,000 Somalians in danger 
of starvation. Thousands of families left their homes in 
search of water; others fled to avoid fighting in Baidoa; 
and still others (mostly political refugees from northeast 
Kenya) settled into unsanitary, makeshift camps in the 
area. Many people who congregated along the Juba River 
flowing through Bardera in Gedo drank contaminated 
water and thus contracted cholera and dysentery. Reli-
gious leaders urged people not to gather in groups to eat 
or talk in an effort to stem the epidemic.

In February 1999, in the severely drought-stricken 
Gedo region (which borders Ethiopia and Kenya), offi-
cials estimated that about 8,000 people, newly arrived 
in search of food and water, were in danger of infection. 
Soon more than 60 deaths from cholera were reported 
by Gedo health officials, who saw a steady stream of 
infected persons flowing into area hospitals. Despite 
efforts by the United Nations to send in medicine and 
water purification tablets, the epidemic worsened in 
March, when 187 persons (70 percent were malnour-
ished children under age 14) were reported to have died 
from cholera in this southern region. Especially hard hit 
by the disease were four refugee camps about 250 miles 
southwest of Mogadishu; at least five people a day were 
dying there. Also, the disease threatened 18,000 refugees 
encamped at nearby Salagle, where 50 cases (and dysen-
tery) were reported.

The epidemic seemed to have peaked in the Gedo 
region in mid-March 1999, when the number of reported 
deaths and hospital admissions began to decline. By that 
time the United Nations Children’s Fund (UNICEF) had 
installed chlorinated water tanks in the refugee camps 
and had closed its own cholera clinic. However, in the 
Bay region, the epidemic had killed nearly 200 people; 
the village of Habal Bar was the worst hit, with 120 dead; 
another 68 persons (mainly children) died in villages 
around Baidoa. A month later, 30 people succumbed in 
Jilib town in the Juba Valley and more than 100 died in 
Qoryoley town.

By August 1999, the World Health Organization 
(WHO) listed 6,964 cases of cholera in Somalia, whose 
northeastern coastal region soon began to report cases; 
people were found to be drinking from contaminated 
wells located next to pit latrines in the Bosaso region. 
With help from WHO and UNICEF, local authorities were 
sent to Bosaso to control the epidemic, establishing pre-
ventive measures such as chlorination of public water 
supplies, health education of the people, and training for 
hospital staff.

Nonetheless, cholera continued to break out, and 
about 80 deaths from it were reported in hospitals in 

Mogadishu in January 2000. Quarantine areas were set 
up in the capital, which helped slow the spread of the 
disease, which claimed another 80 lives in remote vil-
lages near Merca (near Mogadishu) by mid-February. In 
the drought-stricken Bay, Bakol, and Hiran regions west 
and north of Mogadishu, authorities battled to contain 
the epidemic with aid from international agencies; case 
fatality rates were lower by mid-April. Cholera man-
agement in Somalia remained difficult, however, com-
plicated by issues of security, accessibility, and periodic 
drought.

Further reading: BBC World Service, reports on Inter-
net, February 1999–April 2000; World Health Organiza-
tion, “Disease Outbreaks Reported: Cholera in Somalia,” 
Communicable Disease Surveillance and Response, March 
12, 1999; April 30, 1999; September 8, 1999; May 2, 
2000.

Somalian Malaria Epidemic of 1961 Outbreak of 
malaria occurring mainly among nomadic Somalis (who 
make up the majority of Somalia’s population) and killing 
untold thousands of them. (The number of infections and 
deaths were not registered in the country during the 1961 
epidemic, which was especially fatal for infants and chil-
dren under five years old.)

In 1961, following a long period of drought, abnor-
mally heavy and prolonged rains and flooding oc-
curred over much of northeast Africa during the year’s 
first rainy season (April to June). The Haud region (a 
semidesert area with some grassy plains in southeast 
Ethiopia and southwest Somalia) had many areas of 
open water formed by the rains, which provided breed-
ing grounds for Anopheles gambiae mosquitoes (through 
whose bites the disease is transmitted from person to 
person). The Somali nomads, who wander for most 
of the year with their livestock in search of water and 
pastures, were at risk of contracting malaria during 
the wet seasons in Somalia (April–June, September–
November), when the 1961 epidemic mainly raged. A num-
ber of Somalis also suffered from the infection during the 
nonmalarious dry seasons and had no immunity to fight 
the debilitating disease during the sudden changes in 
weather.

In the Haud, where there is an absence of peren-
nial streams and underground sources to exploit to 
improve water supplies, rainwater was conserved in 
large tanks holding 20,000 to 100,000 gallons of water. 
These tanks were located along either side of the Ethi-
opian-Somalian border, then under dispute. In 1961, 
the nomads remained longer in the Haud because there 
was available water and grazing for their cattle, camels, 
and other animals. Malaria-carrying mosquitoes, abun-
dantly breeding in the tanks, infected large numbers of 
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nomads. At the time it was possible to treat the water 
in the tanks with briquettes impregnated with chemi-
cals to prevent mosquito breeding; the treatment would 
not foul the water for drinking by either humans or 
animals. But this method proved ineffective because 
although the tanks on the Somali side were treated, 
those on the Ethiopian side (less than 100 yards across 
the border) were not, and mosquito-breeding was 
allowed to continue there without interruption. Also, 
the longer periods the nomads spent in the Haud added 
to the political problems between Somalia and Ethiopia 
and also raised concerns about public health in the for-
mer country.

Further reading: Colbourne, Malaria in Africa; Pro-
thero, Migrants and Malaria.

Somalian Smallpox Epidemic of 1936   Outbreak of 
the variola (smallpox) virus in what is now Somalia, kill-
ing 471 persons out of 1,142 reported infected during its 
six-weeks duration in 1936.

During the Italo-Ethiopian War of 1935–36, numer-
ous unvaccinated Ethiopian troops carried the highly 
contagious virus (which may be airborne or spread by 
direct contact) into Italian Somaliland, where nomads 
contracted the disease and carried it to others. Some 
inhabitants at the seaport of Berbera in British Somali-
land became infected, as well as some people in Mog-
adiscio (Mogadishu), the seaport capital of Italian 
Somaliland, and in smaller seaports, such as Obbia and 
Eil, on the eastern Somali coast bordering the Indian 
Ocean. In this largely desert region, with its arid cli-
mate, the filterable smallpox virus is capable of surviv-
ing very well, and consequently enabled the infection 
to escalate. All Somali age groups were affected, except 
adults who had built up an immunity from previous 
infection. During the epidemic, Somalis practiced strict 
isolation of patients and burned their houses and cloth-
ing to prevent the spread of smallpox. Many survivors 
were blinded and nearly all were disfigured in some 
way by the epidemic, which occurred about when Italy 
merged Italian Somaliland, Eritrea, and the newly con-
quered Ethiopia into the colonial federation of Italian 
East Africa (May 9, 1936).

Further reading: Cahill, Health on the Horn of Africa; 
Hopkins, Princes and Peasants: Smallpox in History.

South African AIDS Epidemic   See SUB-SAHARAN 
AFRICAN HIV/AIDS PANDEMIC.

South African Cholera Epidemic of 2000   Sudden 
outbreak of cholera, spread by the bacterium Vibrio chol-

erae, or Vibrio comma, through contaminated water and 
unsanitary conditions, in South Africa’s eastern province 
of KwaZulu-Natal in mid-August 2000. Physicians began 
treating persons with diarrhea, abdominal pain, nausea, 
and vomiting—all symptoms of cholera.

Local health authorities in northern KwaZulu-Natal 
ascribed the outbreak to the South African govern-
ment’s failure to deliver basic services (clean water and 
safe sanitation) to remote, poor communities. Villagers 
often lacked health care facilities and depended on pol-
luted streams and rivers as their only sources of water. 
Authorities worried that migrant workers in the mines 
might possibly spread cholera, although person-to-per-
son transmission is rare. KwaZulu-Natal’s health depart-
ment, knowing that cholera can be contained with good 
sanitation and sewerage, sought to build toilets and rain-
water collection tanks to combat the growing epidemic, 
which had struck more than 5,000 people and killed 34 
of them in the province by November 20, 2000. Health 
officials were also concerned because heavy Novem-
ber rains were washing human waste into streams and 
rivers.

By mid-December 2000, the province reported more 
than 7,400 cases of cholera, with 277 people remain-
ing hospitalized. The disease was beginning to spread 
to other regions, notably Gauteng (where it soon 
spread to townships outside Johannesburg), Mpuma-
langa, and neighboring Swaziland. By January 3, 2001, 
the number of reported cholera cases had almost dou-
bled to about 13,000, and according to South Africa’s 
health minister, Manto Tshabalala-Msimang, there was 
much worry about when the epidemic would be con-
tained. Thus the World Health Organization (WHO) 
sent cholera specialists and epidemiologists to South 
Africa to help deal with it and to try to determine why 
it had not yet been stemmed in KwaZulu-Natal and 
elsewhere.

In KwaZulu-Natal, about 20,000 people were infected 
by mid-January 2001 (66 persons had died from the 
disease), and there was much fear the epidemic would 
spread to the rest of South Africa. Villagers in poor com-
munities were told by some health officials that they had 
to build their own toilets if they hoped to control the 
disease.

New cholera cases kept being reported in KwaZulu-
Natal, whose minister of health, Zweli Mkhize, informed 
the legislature on January 31, 2001, that hundreds of new 
infections were occurring in the province daily. The epi-
demic had afflicted nearly 49,000 people and killed more 
than 100 since its start, according to health authorities 
in late February 2001, who also said the epidemic could 
persist until the end of 2002 if government measures of 
“containment” (improved sanitation and waste disposal) 
failed to curb the disease.
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South African Dengue Epidemic of 1926–27 See 
DURBAN DENGUE EPIDEMIC OF 1926–27.

South African Diphtheria Epidemics of 1938–43
Series of severe outbreaks of diphtheria (an infectious 
disease of childhood) that infected a total of 18,969 per-
sons (at least 1,000 of whom died) in the Union of South 
Africa. For many decades, South Africans, black and 
white, had suffered greatly from the ravages of diphthe-
ria, caused by the bacillus Corynebacterium diphtheriae,
which primarily infects the throat and secretes a strong 
toxin that strikes the nervous and circulatory systems and 
the heart.

In 1938, South Africa’s reported case-incidence of 
diphtheria greatly increased to 2,673, almost double the 
number usually recorded yearly. Because about 50 per-
cent of the country’s native black and Asiatic populations 
lived barely at “subsistence level,” these people were 
not always able to provide their children with adequate 
health care; consequently, the mortality rate was higher 
among these children than among white Europeans. In 
1939 there were 3,480 diphtheria cases, and 3,050 cases 
in 1940.

Diphtheria patients are infective to others as long as 
the virulent bacilli are present in their throat secretions; 
close contact spreads the disease. Many South African 
children contracted it in schools, sometimes through arti-
cles (pencils, crockery, and cutlery) contaminated with 
discharges from infected persons. In addition, cows car-
rying diphtheria bacilli in their udders helped spread the 
disease in their raw milk.

South African physicians could diagnose susceptibil-
ity to diphtheria by means of the Schick test before pre-
ventive measures of inoculation with modified diphtheria 
toxoid were initiated. A certain proportion of the children 
were immune to the disease, having recovered from an 
attack or acquired immunity through inapparent infec-
tion. The Schick test was performed on many through-
out the country, but epidemics continued to occur for 
the next three years: 3,032 cases were reported in 1941, 
3,317 in 1942, and 3,417 in 1943. More than 500 deaths 
(mainly children) occurred during these three years, and 
many children became permanently disabled by the dis-
ease. Since then, mass immunization for diphtheria in 
South Africa has been carried out among all infants in 
their first year.

Further reading: Cluver, Public Health in South Africa;
Simmons et al., Global Epidemiology.

South African HIV/AIDS Epidemic   For many 
years, South Africa had the world’s worst outbreak of 
disease caused by human immunodeficiency virus (HIV); 

not until 2005, did it lose its position—to India—as 
the country with the most people infected with HIV. 
Even then, however, with an estimated 5.5 million 
HIV-positive people (including 18.8 percent of all 
adults), South Africa remained devastated by the epi-
demic, in part, some believed, because its own gov-
ernment had failed to act to stem the spread of the 
virus.

For several years after 1982, when the first case of 
acquired immunodeficiency syndrome (AIDS), the deadly 
stage of HIV infection, was recorded, most South Africans 
thought that the disease afflicted primarily men who have 
sex with men. Even in 1991 and immediately afterward, 
when it became clear that heterosexual contact was equal-
ing, and then surpassing, homosexual contact as the main 
means of spreading HIV, the disease received scant atten-
tion from South Africans. Political upheaval was diverting 
their attention: Beginning in 1985, riots and civil unrest 
shook the country with the aim of challenging apartheid, 
an oppressive system of racial discrimination. In 1994, 
Nelson Mandela, the prominent antiapartheid activist, 
was elected president of South Africa’s first democratic 
government, which then focused on restoring peace and 
stability.

No longer isolated economically from the rest of the 
world, South Africa began to receive an influx of migrant 
workers from neighboring countries, many of which were 
in the throes of HIV outbreaks. Once the virus came to 
South Africa, it spread rapidly: The rate of HIV infection 
in pregnant women, which was only 0.8 percent in 1990, 
when the first national survey was held, shot up and 
up—to 4.3 percent in 1993, to 12.2 percent in 1996, to 
17 percent only a year later, to 22.4 percent in 1999, and 
then even higher. In 1998, one out of every 10 people 
worldwide who became HIV-infected was a South Afri-
can; by the end of 2000, an estimated 4.2 million South 
Africans carried the virus—the largest number living in 
any country.

Many factors encouraged the spread of HIV, including 
one of the world’s highest rates of rape: One South Afri-
can woman is raped, on average, every 26 seconds, often 
by multiple attackers. Some activists and policymakers, 
though, attribute the explosion of HIV/AIDS in large mea-
sure to denial and inaction on the part of the government. 
Mandela himself almost never mentioned AIDS during his 
term in office, and his successor, Thabo Mbeki, became 
notorious for stating that HIV alone does not cause AIDS. 
He strongly implied a causative role for poverty and mal-
nutrition—as harmful to Africans, he thought, as AIDS 
is—and he urged his constituents to find their own solu-
tions to their problems and not to remain passive recipi-
ents of Western expertise.

Although Mbeki’s stance on African self-reliance was 
popular with many, his ban on Western-produced anti-
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retroviral medications was not; claiming that they were 
toxic and ineffective, he refused to allow them to be dis-
tributed in hospitals and clinics even after drug compa-
nies lowered the prices. Only after a successful lawsuit 
by pro-medication activists did the South African govern-
ment agree in late 2003 to provide antiretroviral therapy 
for its citizens who could not afford it (tens of thousands 
also receive it through their employers). Yet the supply of 
the drugs is much too low for the demand; according to 
the Joint United Nations Programme on HIV/AIDS, at the 
end of 2005, only about 15 percent of pregnant women 
were given drugs to stop them from passing HIV on to 
their babies, and only 21 percent of all HIV-positive South 
Africans in need of antiretrovirals were getting them. It is 
therefore not surprising that 320,000 people died of AIDS 
in 2005 alone. See also HIV/AIDS PANDEMIC; SUB-SAHARAN 
AFRICAN HIV/AIDS PANDEMIC.

Further reading: Pembrey, Graham, “HIV and AIDS in 
South Africa,” AVERT, updated June 29, 2006. Available 
online. URL: http://www.avert.org/aidssouthafrica.htm. 
Accessed April 3, 2007; McLaughlin, “Key Trial Forces 

Nation to Confront Rape,” Christian Science Monitor,
24 March 2006; Power, “The AIDS Rebel,” New Yorker,
19 May 2003. 54–67.

South African Malaria Epidemics of 1929–35
Outbreaks of malaria on South African sugar estates 
in the eastern province of Natal that killed a reported 
2,751 persons in the first episode (1929–30) and more 
than 10,000 in 1932 in the heart of Zululand (a part of 
Natal).

In the 1850s, sugarcane plantations began to be estab-
lished in the British colony of Natal, whose plains had 
been used mainly for livestock grazing. Later, in 1897, 
the Zulu kingdom was annexed to Natal after the British 
had invaded and taken control of it. Sugarcane became an 
important crop for the economy of the Union of South 
Africa (granted dominion status by Britain in 1910), and 
by 1929 landowners had established some 650 sugar-
cane estates, employing about 1.5 million black African 
workers.
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After the first malaria outbreak in Natal, which appar-
ently originated among susceptible emigrant laborers 
recruited from other African areas and India, South Afri-
ca’s senior assistant health officer, Dr. G. A. Park Ross, 
organized dispensaries of free quinine, an antimalarial 
salt drug. There were less severe outbreaks in the follow-
ing summers (1930 and 1931), but many people had little 
faith in the drug and preferred the herbalist cures of tribal 
witch doctors. Though quinine was a remedy for malaria, 
Ross realized it would not control the epidemic in Natal 
and, in the summer of 1931, decided to attack the infec-
tious malaria-carrying mosquitoes by spraying the insec-
ticide pyrethrum on workers’ barracks and other places 
on the sugarcane estates. Not all the plantation owners 
were receptive to spraying until many thousands of work-
ers died in the 1932 epidemic.

At first, most South Africans were reluctant to spray 
water bodies, natural breeding environments of the 
Anopheles gambiae and Anopheles funestus mosquitoes, 
the chief vectors of the malaria parasite that had invaded 
Natal. They thought it would “spoil” their water supply 
and their cattle in some way. Instead, the breeding sites 
in the barracks were sprayed, while the mosquito-breed-
ing places along Natal’s large area of river beds were not. 
Later, native village huts were also sprayed, and the epi-
demic waned. Still later, numerous water pools were tar-
geted, and a successful eradication of malaria resulted.

Further reading: Harrison, Mosquitoes, Malaria and 
Man; Scott, A History of Tropical Medicine.

South African Malaria Epidemic of 1999–2000 
(KwaZulu-Natal Malaria Epidemic) Major outbreak 
of malaria during 1999–2000 in South Africa’s KwaZulu-
Natal province, that forced the reintroduction of DDT 
spraying, four years after it had been withdrawn from use 
at the behest of environmental groups. In the intervening 
years, the Anopheles mosquitoes developed a resistance to 
the ecofriendly pesticides (pyrethroids) that were being 
used. Even the deadly Anopheles funestus, which had been 
previously eliminated, returned. Also, the Plasmodium 
falciparum, the parasite that causes malaria, was no lon-
ger as responsive to the traditionally prescribed sulfadox-
ine-pyremethamine treatment. Thus malaria incidence 
jumped fivefold, from some 8,000 cases in 1996 to 27,206 
cases (220 deaths) in 1999 and almost 42,000 cases (and 
340 deaths) in 2000.

The epidemic began in southern Mozambique (where 
the Anopheles funestus had survived) and spread across 
the province (where 600,000 people lived in malaria-
prone areas) and perhaps as far south as Durban, with 
over 24,000 cases reported in the first three months 
of 2000. Fears that the epidemic would devastate the 
region’s tourist-based economy led the governments of 

South Africa, Swaziland, and Mozambique to launch a 
Regional Malaria Control Commission with the aim of 
totally eradicating malaria by 2007. The Roll Back Malaria 
Initiative was launched with much fanfare in 1998 (see 
AFRICAN MALARIA EPIDEMICS OF THE 1990S) with the goal 
of halving malaria incidence by 2010 and unfortunately 
was considered largely ineffective. During the years 1998–
2000, the health clinics in Jozini (home of the province’s 
department of health) were so overwhelmed with malaria 
cases that patients were seen lying outside in the court-
yard. The province’s health budget was severely depleted, 
with 75 percent of it spent on fighting HIV/AIDS. Malaria 
also struck the Lowveld region of the Northern Province 
(11,500 cases) and Mpumatanga (9,513 cases).

Faced with such an emergency, the government rein-
troduced DDT spraying for traditional homesteads (reed 
and mud huts)—with some guidelines for use and provi-
sions for random inspections—in February 2000. Even-
tually, the insides of over 240,000 building structures 
were sprayed, and artemether-lumefantrine (AL), a new 
malaria drug combination (which works rapidly and 
completely clears the disease from the bloodstream and 
has fewer side effects), was approved for use; together, 
they brought down the malaria incidence in the Province 
by 99 percent over the next three years. One particular 
subdistrict saw its health-care costs drop by US$200,000 
because it had fewer malaria patients to treat. Although 
only time will tell whether this is the miracle drug that 
will help the continent fight malaria, for now it offers 
some hope against the dreaded disease.

Further reading: Duffy and Mutabingwa, “Rolling 
Back a Malaria Epidemic in South Africa,” PloS Medicine.
Available online. URL: http://medicine.pubmedcentral.
nih.gov/articlerender.fcgi?artid=1240091.document&
do i=10.1371/journals.pmed.0020368. Accessed April 3, 
2007; Tourism KwaZulu-Natal, “Effects of Malaria on 
Tourism,” August 2004. Available online. URL: http://
www.kzn.org.za/invest/kznmalaria.pdf. Accessed April 3, 
2007.

South African Meningitis Epidemics of 1967–72
Various localized outbreaks of cerebrospinal meningitis 
(CSM) in South Africa, infecting a total of nearly 10,000 
persons. Since 1919, when the country recorded its first 
CSM outbreak of 21 cases, the disease occurred sporadi-
cally, with as many as 2,168 cases in a severe outbreak in 
1954.

Incidence of CSM then decreased for about a dozen 
years until 1967, when many infections were reported in 
South African urban centers such as Cape Town (Cape-
town) and Johannesburg, as well as in the Transvaal’s rich 
gold-producing region (the extensive Witwatersrand, or 
the Rand). Poorly ventilated and crowded mining com-
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pounds, such as the Rand mines, were conducive to the 
spread of the infectious meningococcus Neisseria menin-
gitidis and certain other bacteria. Often spread to and from 
persons by droplet infection through sneezing and cough-
ing, CSM’s usual source of infection in the South African 
epidemics was asymptomatic carriers, who had no serious 
symptoms (fever, headache, vomiting, and stiff neck), yet 
harbored the bacteria in their throats and noses.

In 1967, there were a reported 1,994 CSM cases in 
South Africa; the infections rose to 2,135 cases in 1968 
and then declined to 1,934 and 1,490 cases in 1969 and 
1970 respectively. Many children under five years old 

along with sick older children and adults suffered attacks 
and were treated with sulfonamide drugs and antibiotics. 
Depending on the location, about 7 percent to 12 per-
cent of the patients died between 1967 and 1970; some 
recovering patients were in danger of becoming deaf or 
mentally deficient. During the epidemics and afterward 
in South Africa, certain strains of CSM became resistant 
to sulfonamide drugs and penicillin, thus indicating the 
adaptability of the meningococcal organism. After the 
1972 outbreak, when 2,080 persons were infected, the 
disease subsided once again, thanks to increasingly effec-
tive and fast-acting medications.
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South Africa’s eastern province of KwaZulu-Natal (formerly mainly Zululand and Natal) was struck by two serious epidemics at the turn 
of the century—malaria (1999–2000) and cholera (2000). Malaria sickened some 42,000 persons and forced the reintroduction of DDT spraying. 
Cholera struck some 49,000 persons before health authorities’ preventive measures controlled the acute bacterial disease. Noted also on the 
map is The Rand (or Witwatersrand), a gold-bearing rocky ridge where severe pneumonia epidemics occurred among mine workers from 
about 1900 to 1940.



Further reading: Cluver, Public Health in South Africa;
Hartwig and Patterson, Cerebrospinal Meningitis in West 
Africa and Sudan in the Twentieth Century.

South African Plagues of 1935 and 1936 Epidem-
ics of mainly pneumonic plague that killed 349 persons 
out of 543 infected in the veldt regions (grasslands) of 
South Africa.

Following serious outbreaks of plague in the coastal 
areas of South Africa between 1900 and 1905, the plague 
bacillus (Yersinia or Pasteurella pestis) had died out among 
domestic rodents (reservoirs of plague) in the towns and 
cities, but it had smoldered among wild rodents in the 
veldts in southwestern Transvaal, northwestern Orange 
Free State, the Cape midlands, and the Uitenhagen dis-
trict near Port Elizabeth. After 1912, sporadic local out-
breaks of plague had occurred with annual epizootics 
among the wild gerbil populations in the above-men-
tioned regions of South Africa.

After a great number of wild rodents in the veldt 
regions died of plague in the summer of 1935, multi-
mammate mice or rats picked up the plague-infected 
fleas (one way of transmitting the disease) from ger-
bil burrows in sandy areas and carried them into native 
huts, where persons were seriously infected; there were a 
reported 290 cases of the disease in 1935. A small num-
ber of these cases were bubonic plague, with victims 
having splitting headaches, bouts of diarrhea, and vomit-
ing; they also ran high fevers and had painful golfball-
size buboes (swellings) in their groin or armpits. These 
bubonic patients often developed pneumonic plague, 
became highly contagious, and thus spread the disease 
to numerous others (pneumonic plague is the most seri-
ous and highly infectious form); victims usually per-
ished within two to four days after the initial infections. 
There were also cases of septicemic plague, in which 
the human blood stream is invaded and poisoned by the 
virulent bacillus; it may include pharyngeal and tonsillar 
infections, too.

By the end of 1935, human fatalities totaled 184. The 
mortality rate was highest among the Asiatic population 
of South Africa (76 percent); lower among the native 
Bantu people (59 percent); and lowest among the white 
European population (30 percent).

The plague disease again broke out in these same 
regions of South Africa in 1936, displaying similar char-
acteristics of the 1935 epidemic. There were 165 human 
deaths out of 253 reported cases. Preventive measures 
were instituted: isolation of patients with plague; sani-
tary programs; rodent suppression by poisoning and trap-
ping. Thus, the potential for epizootic plague was largely 
checked. In 1937, only 52 plague cases were recorded, 
along with 17 deaths. But plague continued to be a seri-

ous health problem in South Africa until 1949, when 
public education, rodent control, and vaccination of per-
sons helped prevent outbreaks.

Further reading: Cluver, Public Health in South Africa;
Pollitzer, Plague.

South African Pneumonia Epidemics of the Early 
1900s Severe annual outbreaks of pneumonia in the 
Johannesburg area of South Africa during the early years 
of the 20th century, killing more than 40,000 black Afri-
can miners working the rich gold fields of the Witwa-
tersrand, commonly called the Rand (an enormous rock 
ridge).

Since 1893, blacks from the tropical areas of Africa 
had been recruited each year to work in the South Afri-
can gold mines for periods of six to nine months. Many 
blacks barely survived long, difficult journeys from their 
native villages to arrive at the vast mine compounds. Suf-
fering from malnutrition and the change in temperature 
from tropical heat to the cool, high Rand, they were often 
assigned to live in unsanitary barracks, where they con-
tracted pneumonia as easily as in the mines. This disease 
of bacterial (or viral) origin attacks the lungs, bringing 
fever, chest pain, usually dyspnea and leukocytosis, and 
coughing.

In 1900, more than 111,500 native Africans were 
working in the gold mines of the Crown Mines Com-
pany in Johannesburg. During the five-year period of 
1900–04, about 45,000 miners caught pneumonia and 
some 6,500 of them died. Public attention was drawn 
to the disease situation in the mines; church and social 
groups denounced the exploitation of the miners, who 
also caused a labor strike in the Rand mines. The South 
African mineowners, however, continued to recruit cheap 
labor.

By 1910, more than one out of three miners was per-
ishing from pneumonia; this resulted in South Africa’s 
British government announcing that the recruitment 
of laborers would have to end unless better health pro-
tection was assured the miners. In 1913, the Bureau of 
Native Affairs prohibited further importation of mine 
workers from tropical areas north of 22°S. latitude. 
Afterward the mineowners, realizing the financial conse-
quences, became very interested in the control and eradi-
cation of pneumonia in their workers. Owners attempted 
to select workers less susceptible to the disease and gave 
protective inoculations from time to time, but pneumonia 
remained a dangerous health problem for South African 
miners until 1933, when sulfonamide drugs were first 
introduced and dramatically reduced the disease’s mortal-
ity rate by 1939.

Further reading: Chase, Magic Shots; Cluver, Public 
Health in South Africa.
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South African Pneumonia Epidemics of 1926–40
Serious outbreaks of pneumonia that claimed the lives of 
4,495 miners out of 41,394 infected in the Union (now 
Republic) of South Africa.

In its various forms, pneumonia was prevalent through-
out South Africa, particularly affecting infant mortality in the 
poor classes of Europeans and the non-Europeans. It was a 
severe health problem for the Bantu people employed in 
the gold mines of the Witwatersrand (or the Rand), an enor-
mous ridge of auriferous rock in the southern Transvaal (a 
province). Before 1926, the incidence of pneumonia was 
about 80 per 1,000 miners, and there were about 12 deaths 
per 1,000 workers in the Central-Mining Rand Mines 
Group. High mortality in the mines in the early 1900s 
made it difficult to recruit native workers, who often 
refused to work.

In South Africa, pneumonia’s infectious agent was 
principally Streptococcus pneumoniae (pneumococci). 
Pneumonia’s inflammation of the lungs was caused by 
changes in temperature, the presence of other infections 
(which lowered the resistance of the respiratory system 
to pneumococci), malnutrition, and bad housing; other 
factors for predisposing pneumonia infection were alco-
holism, trauma, and influenza. In 1926, some 50 to 60 
percent of the Bantu workers lived at subsistence level 
and were unable to buy food to meet minimum dietary 
requirements. Working conditions in the mines were very 
strenuous, adding to the susceptibility of Rand Mines’ 
workers, 15,430 of whom contracted pneumonia from 
1926 to 1930; there were 1,829 reported deaths during 
those five years, the worst year being 1928, with 3,637 
infections and 475 deaths. From 1931 to 1935, there were 
13,304 infected workers and 1,672 fatalities from pneu-
monia. During four of those five years, the use of vaccines 
helped reduce morbidity and mortality rates, but in 1935 
the incidence of the disease escalated to 3,382 cases, with 
the death of 410 miners that year.

The following year special attention began to be paid 
to the acclimatization of the Rand miners; in the win-
ter months when the miners came up from the warm, 
humid depths of the gold mines into the cold, dry air 
above ground, they were supplied with warm coverings 
and hot meals before they went home. The incidence of 
pneumonia began to decline slowly; from 1936 to 1940, 
there were 12,600 cases and 994 fatalities. With the use 
of sulfonamide drugs to treat patients, mortality fell to 56 
deaths in 1939 and 69 in 1940.

Further reading: Cluver, Public Health in South Africa;
Simmons et al., Global Epidemiology.

South African Smallpox Epidemics   See CAPE COL-
ONY AND CAPE TOWN SMALLPOX EPIDEMICS OF 1713, 1755, 
1882–85.

South African Tuberculosis Epidemics of 1906–
14 Serious outbreaks of tuberculosis (TB) that killed 
more than 5,000 persons in South Africa. Since the late 
19th century, the South African seaports of Cape Town, 
East London, Port Elizabeth, and Durban had recorded 
increases in TB, a chronic communicable mycobacterial 
infection of the lungs, bones, and other body organs. In 
some places, there were more than 15 deaths per thousand 
residents annually; overcrowded housing, lack of sanita-
tion, and inadequate diets helped spread the infection.

The largest number of TB cases occurred in Johannes-
burg, the center of South Africa’s important gold-mining 
industry, where 1,129 persons perished from the dis-
ease between 1906 and 1909. TB claimed 810 victims in 
Johannesburg from 1909 to 1911 and an additional 1,217 
victims from 1911 to 1914. Overall death rates in the 
mining centers (the Rand, Kimberley, and Johannesburg 
mines) climbed to more than 100 fatalities per thousand 
persons in 1908. However, numerous cases were misdiag-
nosed as pneumonia, and since mine owners often sent 
home sick African laborers, the actual mortality figures 
for TB probably were inaccurate.

Some authorities claimed TB arrived with infected 
European miners, who spread the disease by coughing 
and expectorating infectious tubercle bacilli while work-
ing closely with African recruits in narrow, poorly venti-
lated stopes (excavations) for long hours. But the mine 
operators and managers objected to this claim and argued 
that TB was common in rural regions of South Africa and 
the recruits brought the disease with them; TB surveys 
conducted between 1910 and 1912 disputed this argu-
ment. The disease remained a serious health problem in 
South Africa until the development of streptomycin and 
other effective anti-TB drugs during the early 1950s.

Further reading: Cluver, Public Health in South Africa;
Packard, White Plague, Black Labor.

South African Typhus Epidemics of 1934 and 1935
Outbreaks of louse-borne typhus fever in the Union of 
South Africa, killing about 13 percent of the reported 
12,782 persons infected by Rickettsia prowazeki, carried 
by body lice.

In 1934, South Africa suffered a prolonged drought 
and subsequent crop failure that impaired the nutrition 
and health of the native population; these conditions, 
along with unhygienic local customs, helped the occur-
rence of typhus. The province of the former Orange Free 
State reported 3,636 typhus cases, followed by the Cape 
province with 1,905 cases, the Transvaal with 208, and 
Natal with 207. In these four provinces in 1934, only 45 
Europeans contracted the disease, which struck Africans 
living in the reserves (Transkei and Ciskei) much more 
critically. There were no cases reported in Swaziland and 
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Bechuanaland (Botswana), where louse-borne typhus had 
never been known to have occurred.

Another outbreak hit the four provinces in 1935 (Orange 
Free State, Cape, Transvaal, Natal), resulting in a higher 
mortality rate than the year before. Of the 6,826 typhus-
infected persons, there were 998 deaths, five of which 
were Europeans (97 had contracted the disease in 1935). 
At times, doctors had difficulty differentiating typhus 
from measles and typhoid fever in Bantu patients, whose 
dark skin sometimes hid the characteristic dark red rash.

Further reading: Cluver, Public Health in South Africa;
Gear, “South African Typhus.”

South American AIDS Epidemics   See BRAZILIAN 
HIV/AIDS EPIDEMIC; CARIBBEAN HIV/AIDS EPIDEMIC; HIV/
AIDS PANDEMIC.

South American Hantavirus Outbreaks of the 
1990s Outbreaks of deadly strains of hantavirus (see 
U.S. HANTAVIRUS OUTBREAK OF 1993) in several South 
American countries during the mid 1990s, possibly linked 
directly to El Niño (Pacific warm ocean current) and the 
changing climatic conditions worldwide. The symptoms 
caused by these hantavirus strains were different from 
those present during the KOREAN HEMORRHAGIC FEVER EPI-
DEMIC OF 1951–54, where the hantavirus was first identi-
fied. Nor were the South American outbreaks restricted to 
adults, and some strains may have spread through direct 
human contact.

In Paraguay, heavy rains in the spring of 1995 led to 
an increase in the rodent population, and the first human 
cases were reported in July in the marshy Gran Chaco 
region. By January 1996, there were 17 confirmed cases 
(16 of them among the agricultural Mennonite Christian 
community) with two fatalities. The rodent carrier was 
identified as the vesper mouse, Calomys laucha, and the 
virus strain as the Laguna Negra virus. Nearly 50 per-
cent of the local Guarani-speaking Indian population was 
found to possess antibodies to this strain of the virus.

The Argentinean outbreak began in 1996 in the south-
ern province of Río Negro, a popular recreational area. 
Health officials became anxious when seven of the 12 
patients died over a three-month period and declared in 
early November that an epidemic was under way. Among 
the infected were a well-known Buenos Aires judge and 
his wife who had contracted the disease when they went 
to El Bolsón, 1,200 miles south of the capital, to attend 
the funeral of two close family members who had died 
from it. At least 18 cases were reported from the southern 
towns of El Bolsón, Bariloche, and Esquel between Sep-
tember 22 and December 5, 1996. There were 12 casu-
alties, nine in El Bolsón alone (five of the victims were 

doctors). The rodent-borne Andean strain caused pneu-
monia, respiratory problems, and high fever and was 
capable of killing a patient rapidly. As news of the epi-
demic spread, those who had traveled to the affected 
areas began flocking to clinics and hospitals seeking 
blood tests. El Bolsón’s tourist-dependent economy was 
in shambles since no one wanted to go to the city or buy 
its produce. The Health Ministry announced that it would 
redouble its rodent and insect extermination efforts. It 
sought to allay public fears through a nationwide educa-
tion campaign, which explained that the virus was not 
transmitted by person-to-person contact (research sub-
sequently showed that this was incorrect) but through 
contact with rodent droppings and dust contaminated by 
them. Residents were urged to use extreme caution and 
to avoid campgrounds and rodent-infested buildings. In 
a gesture of support, Argentina’s president, Carlos Saúl 
Menem, and his cabinet held one of their weekly meet-
ings in Bolsón. However, this did not salvage the town’s 
economy. There were believed to be at least six different 
strains of hantavirus in Argentina—four of them associ-
ated with human infections—that caused at least 115 
cases (with a mortality rate of greater than 50 percent) 
since 1987. The long-tailed pygmy rice rat, Oligoryzomys 
longicaudatus, locally known as the colilargo, was identi-
fied as one of the main carriers.

Chile’s first hantavirus case was identified in 1995 in 
Valdivia. Three more cases were reported in 1996. The 
following year, hantavirus struck in the remote rural 
regions of southern Chile, especially in the city of Coihai-
que, and spread rapidly to the north. By September 1997, 
it had claimed lives as far north as Arica, a town border-
ing the countries of Peru and Bolivia. Dozens of people 
were hospitalized all over Chile and at least 13 deaths 
were reported. Fifteen of the 30 reported cases occurred 
in the vicinity of Aysen. The outbreak continued in 1998 
with 31 cases. The overall mortality rate was 53 percent. 
The culprit was the Andes virus, carried mainly by coli-
largo mice. Young children were not spared and, unlike 
the Sin Nombre virus (U.S. hantavirus), the Andes strain 
also affected the liver and kidneys and covered the skin 
with hemorrhagic blisters. The Chilean Health Minister 
urged people not to panic but to take simple precautions 
such as preventing themselves and their food from rodent 
contact and thoroughly sanitizing their homes.

Peru took prompt action by declaring a sanitation 
alert along its border with Chile. Municipal workers 
fumigated the duty-free markets, disinfected the customs 
agency, and searched all vehicles and trains coming into 
the country. In September 1997, the Ecuadoran govern-
ment announced that it would search all ships and air-
craft coming from Chile and Argentina.

The first known hantavirus cases on the continent 
had occurred in 1994 in Brazil. Three brothers living in a 
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rodent-infested home in the Juquitiba region of São Paulo 
State came down with the disease; only one survived. Not 
much is known yet about the virus strain (named Juqui-
tiba) or its host, except that it is extremely lethal. Eighty 
percent of the 11 reported cases in the country died. Han-
tavirus has also been reported in Uruguay, Bolivia, and 
Peru but not in epidemic form, apparently.

Further reading: Harper and Meyer, Of Mice, Men, and 
Microbes—Hantavirus.

South Pacific Islands Dysentery Epidemics of 
1843 Outbreaks of dysentery that affected several 
islands in French Polynesia and some of the Cook Islands 
in the South Pacific.

Tahiti, in the Windward Island group of the Soci-
ety Islands, was struck hard early in 1843. Eyewitness 
accounts convey the severity of the dysentery outbreak. 
Apparently, the disease affected children and adults of all 
social classes and was particularly devastating along Tahi-
ti’s southern coast. Mortality was extremely high during 
the first six months of the year.

Dysentery also invaded Huahine and some of the other 
Society Islands of the Leeward group in 1843. At least 50 
Huahine residents died during the outbreak by October 
1843. Raiatea and Tahaa, in the same island group, also 
suffered an epidemic of dysentery during 1843. Twenty 
people died, most of them children. Bora-Bora (a Leeward 
island) was similarly invaded by the disease in that year. 
While mortality statistics are not available, many people 
died; some were hastened to their end by the practices of 
native healers. Mortality in these islands during the epi-
demic was estimated at a maximum of 3 percent.

Aitutaki and Mangaia, two of the smaller Cook 
Islands, were attacked by dysentery in 1843. About a 
hundred people died during the outbreak in Aitutaki. A 
crew member of a whaling vessel is credited with intro-
ducing the disease into Rarotonga, largest of the Cook 
Islands, in July 1843. There, dysentery claimed 130 of the 
443 persons who died on the island during the year.

Further reading: McArthur, Island Populations of the 
Pacific.

South Pacific Islands Influenza Epidemic of 1918–19
Part of the SPANISH INFLUENZA PANDEMIC OF 1917–19 
which wreaked havoc across much of the world and 
which attacked most countries in two separate waves of 
varying intensity. Among the island populations of the 
South Seas (South Pacific Ocean), previously unexposed 
to such infections, the epidemic had a devastating effect.

The infection is believed to have been introduced 
into the South Pacific islands by a ship from Auckland, 
New Zealand (see NEW ZEALAND INFLUENZA EPIDEMIC OF 

1918–19; AUSTRALIAN INFLUENZA EPIDEMIC OF 1918–19). 
The steamer Talune left Auckland late in October 1918 
and arrived at Suva in the Fiji Islands on November 4, 
1918, with some influenza-infected patients on board. 
Within a few days, the infection spread inland and, in 
a relatively short period, across most of Fiji. In some 
areas, the mortality rate was as high as 10 percent. The 
death toll was registered at 8,145 persons in a popula-
tion of 163,972.

From Fiji, the Talune set sail northeastward for Samoa 
with Fijian workers on board. It arrived in the Western 
Samoan islands of Upolu and Savai’i on November 7, 
1918, unleashing a devastating epidemic upon a highly 
susceptible population. By December 31, 1918, almost 
8,000 people (mainly native islanders) had died of influ-
enza in three Samoan island groups, a mortality rate of 
nearly 20 percent.

The Talune departed Samoa southward for Tonga, 
arriving there on November 12, 1918. A few days after it 
had left on its return journey to Suva, influenza broke out 
and spread across the Tonga Islands, affecting almost all 
the natives. About 1,800 Tongans died; the mortality rate 
there was 8 percent, considerably lower than in Samoa. 
The Australian government dispatched a Medical Relief 
Expedition headed by Surgeon Grey to Samoa and Tonga. 
The epidemic led to the establishment of the Department 
of Health in Tonga.

The western Pacific island of Guam lost 858 people 
to the epidemic within two months (in 1898 Guam was 
ceded by Spain and became a U.S. possession adminis-
tered by the Department of the Navy).

Tahiti, in the Society Islands (French Polynesia), was 
also devastated, losing one-seventh of its 4,500 inhabit-
ants between November 25 and December 10, 1918. 
Among the native population the morbidity was nearly 
two-thirds. The death toll was so high that proper burials 
were not possible. Instead, the streets in Tahiti were full 
of trucks transporting the dead to mass cremation sites.

The rest of the Society Islands suffered consider-
able damage too. Makatea Island reported 80 deaths in a 
population of less than 800. Uturoa, a town on Raiatea 
Island, lost 70 of its 500 residents. Of the 15,300 people 
living in French settlements in Oceania, 1,498 died dur-
ing this epidemic.

New Caledonia (annexed by the French in 1853) was 
not infected until July 1921, when a ship bearing the 
influenza infection arrived from Sydney, Australia. The 
epidemic was much milder here than elsewhere in the 
region, but the attack rate among native islanders was 
very high.

Overall, there were upward of 50,000 human deaths 
in the sparsely populated and relatively isolated South Sea 
islands during this influenza epidemic.

Further reading: Jordan, Epidemic Influenza: A Survey.
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South-West African Typhoid Epidemic of 1904–07
Outburst of typhoid fever that killed 439 German troops 
engaged in fighting the Hererro and Nama people in 
South-West Africa (Namibia). In early 1904, the Hererro 
nation (comprised of Bantu people) revolted against the 
German occupying forces, which were soon reinforced by 
14,000 additional German troops.

Poor sanitation and hygiene in the German mili-
tary camps led to the first outbreak of typhoid at Onjatu 
(midway between Windhoek and Waterberg) in April 
1904. Exposed to cold and rainy weather and extreme 
hardships, 25 officers and 509 soldiers (the first to be 
infected) most likely contracted the disease from con-
taminated water, and 10 days later 60 more men became 
infected, with symptoms of severe abdominal pain, diar-
rhea, intense headache, and high fever. The entire Ger-
man division was then moved to Otjihaenena, where the 
sick received more adequate medical treatment and the 
healthy were quarantined.

Typhoid remained a serious problem for the duration 
of the war against the Hererros, who were joined by the 
Nama nation (Hottentots of Khoi-Khoi origin) in Octo-
ber 1904. It is not known why the German soldiers were 
not initially inoculated with an effective vaccine against 
typhoid (available since 1897) before they were sent to 
Africa. Of the 1,491 German troops who died during the 
war, only 802 of them perished from battle wounds; many 
of the rest succumbed to typhoid.

Further reading: Hallett, Africa since 1875; Prinzing, 
Epidemics Resulting from Wars.

Southwest Pacific Dengue Epidemics of the 1970s
Dengue epidemics that occurred in various island groups 
of the southwest Pacific (see FIJI ISLANDS DENGUE EPIDEM-
ICS OF 1971–73 AND 1975).

The region’s first epidemic of the decade began almost 
simultaneously in Fiji and Tahiti about March 1971. 
Toward the end of May, the number of reported cases in 
Tahiti began to increase. The epidemic peaked in late 
June–early July and subsided by September. Tahiti’s rural 
and urban areas were affected, as were the islands of 
Moorea, Huahine, Raiatea, Tahaa, Bora-Bora, and Mau-
piti. Many dengue cases were not diagnosed or reported, 
so precise numbers are not available, but it is estimated 
that 50 percent of Tahiti’s population was attacked during 
the epidemic. Exceptionally severe hemorrhagic symp-
toms—mainly gastrointestinal—were observed in a large 
number of cases, particularly in adults. The severity of 
this outbreak was attributed to a highly virulent strain of 
the dengue type 2 virus.

In September 1971, the type 2 virus arrived in New 
Caledonia where it caused a major outbreak that report-
edly affected 25,000 people. Some people suffered from 

the hemorrhagic form of the disease and there was at least 
one recorded death.

During March–August 1972, Niue Island suffered a 
major epidemic of dengue, with 90 percent of its 4,600 
residents being struck by it. While all age groups were 
equally affected, young children experienced a more 
severe form (shock and hemorrhages) of the disease. 
Twelve deaths were reported, mainly among children. 
The virus was apparently introduced on the island in 
February 1972 by Europeans arriving from Fiji or Samoa. 
The outbreak began in the south, then spread to Alofi 
(commercial and administrative hub of Niue) and, sub-
sequently, to the north and east. The Health Department 
reported treating 790 dengue cases. However, since many 
people with mild symptoms did not even seek treatment, 
these figures are not accurate. The Aëdes cooki mosquito 
was incriminated as the main vector of the dengue type 2 
virus, which caused this outbreak. An intensive mosquito 
control campaign, including mass education and spray-
ing, did not noticeably affect the course of the epidemic. 
In addition, another outbreak of dengue caused by the 
type 2 virus occurred on American Samoa during 1972.

The regionwide dengue epidemics of 1974–75, caused 
by the type 1 virus, were more explosive. The first out-
breaks were reported from the Marshall Islands early in 
1974, from Nauru in mid-1974, and from the Gilbert 
and Ellice Islands (Kiribati and Tuvalu respectively) in 
late 1974; Fiji and the island of New Hebrides became 
infected in January 1975, New Caledonia and Tonga 
in March 1975, and French Polynesia and Western and 
American Samoa by mid-1975.

The dengue type 2 virus caused a minor outbreak 
in Tonga during March–April 1974. By all accounts, it 
was a mild and brief epidemic with a low attack rate. In 
1975, however, Tonga experienced an explosive epidemic 
caused by the type 1 virus. Though the earliest cases were 
identified in March, dengue had been prevalent for weeks 
before that. The epidemic rapidly intensified and, barely 
six weeks after the notification of the first case, almost 
1,000 cases were reported from Tongatabu alone. Twelve 
deaths were recorded, but the actual figure may have been 
higher. It also spread to the Haabai and Vavau group of 
islands, with the Vavau group recording more than 1,400 
cases by the end of April. In August, outbreaks occurred 
on some islands of the Niuatobutabu group. Overall, a 
lower incidence was found in children under five years 
and adults over 45 years of age. Hemorrhagic symptoms 
were frequently observed in many cases. The infection, in 
a majority of cases, was primary. The Aëdes aegypti and 
Aëdes tabu mosquitoes were the main vectors involved.

In New Caledonia, where dengue was prevalent on 
Noumea Island in March 1975 and on Ouvea Island in 
July of that year, the epidemic did not take root until 
March 1976. When it ended in October 1978, more 
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Major island groups in the Southwest Pacific struck by dengue epidemics in the 1970s. The virus, carried by mosquitoes, appeared first in Fiji 
and Tahiti in 1971, moving mainly westward and northward over numerous islands until 1980.

than 3,000 clinical cases had been observed. The Wallis 
and Futuna Islands (dependencies of New Caledonia) 
reported 20 cases and 400 cases of dengue respectively.

In 1979, another series of dengue outbreaks occurred 
in this region, the causative agent being the dengue type 4 
virus. It all started in Tahiti early in 1979 and spread rap-
idly to other island groups. Noumea, where the earliest 
cases occurred in March 1979, did not suffer an outbreak 
until 1980, when 587 confirmed cases were reported. 
Minor outbreaks also occurred in Wallis (October 1979) 
and Futuna (January 1980).

Further reading: Mackenzie, ed., Viral Diseases in 
South-East Asia and the Western Pacific.

Southwest Pacific Malaria Epidemics of 1942–45   
Malaria outbreaks that caused serious problems for Allied 

troops fighting in the southwest Pacific military cam-
paigns of World War II.

For the Australian troops, the suffering began early 
in January 1942 as they walked across the jungles of the 
island of New Britain in the South Pacific. Their base at 
Rabaul had just been captured by the Japanese, and the 
soldiers were trying to escape capture themselves by 
moving away from the area. Armed with adequate doses 
of quinine, they set out on the long trek. Before long, 
malaria was striking them. The unit’s supplies of quinine 
were exhausted by the end of the first month. Within the 
next four to five weeks, at least 50 soldiers died of malig-
nant tertian malaria. Many of the survivors who fled via 
New Guinea to Australia apparently suffered from malig-
nant and benign tertian malaria infections. The benign 
tertian infection was discovered to be quite different from 
that which had plagued the troops during the Middle East 
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campaign. Whereas relapses were common in both cases, 
in the Middle East they usually occurred some six to nine 
months after the initial attack of fever, thus giving the 
patient time to gather strength and the prescribed medi-
cine time to take effect. In the southwest Pacific, relapses 
were prompt and frequent, and many patients were often 
too ill for combat duty.

Throughout the military campaigns in the region, 
malaria was a far bigger threat than enemy action. For 
instance, at Milne Bay, Buna-Gona, and the Markham and 
Ramu River valleys in New Guinea and at Guadalcanal, 
mortality from malaria was considerably higher (some-
times 30 to 1) than death by enemy fire. The military, 
deprived of valuable human resources at a critical junc-
ture, authorized the establishment of a research group 
in Queensland, Australia, to study the stock of antima-
larial drugs for value and efficacy, with special attention 
to Atabrine (quinacrine). The study found that Atabrine, 
administered regularly in the right dosage, was effec-
tive against malaria. Subsequently, Atabrine therapy was 
made compulsory in the South Pacific (and elsewhere in 
the military campaign), and the results were remarkable. 
From a case-fatality rate of 740 per 1,000 soldiers in New 
Guinea in December 1943, it declined to 26 per 1,000 by 
November 1944. At the end of the war, as soon as Ata-
brine was discontinued, relapses of benign tertian malaria 
occurred frequently, even though the medicine had been 
taken for many years.

The American troops suffered severely as well. For 
instance, during the Bataan campaign in the Philippine 
Islands, nearly 85 percent of the besieged soldiers were 
struck by malaria and had no access to relief supplies. 
Early in 1942, the Americans occupied the New Hebrides 
Islands, where troops landing in advance on the island of 
Efate (Vaté) to build an airfield were promptly attacked 
by malaria. Within two months, nearly two-thirds of the 
soldiers were struck. Antimalarial drugs and other pre-
ventive supplies such as screens (around tents) were inad-
equate. Also, the spraying of insecticide was performed by 
untrained personnel and was not well coordinated.

The Americans arrived at Guadalcanal in the Solo-
mon Islands in August 1942. Within a month, malaria 
incidence had increased 12-fold and, by October, it 
exploded into a major epidemic that lasted for over eight 
months. Reportedly, over 100,000 American army, navy, 
and marine personnel suffered from malaria, some of 
them twice. Sometimes, entire units had to be evacuated 
because almost everyone had malaria. For instance, nearly 
80 percent of the command of the U.S. First Marine Divi-
sion was in hospital with malaria, thus paralyzing the 
unit for months. Initially, Plasmodium falciparum (malaria 
parasite) infections were more common but, during the 
second phase, Plasmodium vivax (malaria parasite) infec-
tions were observed in over 95 percent of all cases.

Once again, wartime exigencies precluded the imple-
mentation of any massive antimalarial efforts. The situa-
tion was apparently even worse in the Japanese camp and 
may have been an important contributing factor in Amer-
ica’s eventual victory.

Preventive medical efforts began rather slowly. In July 
1942, a malariologist was despatched to Efate; supplies 
and additional human resources arrived much later. Help 
arrived on the New Hebrides island of Espíritu Santo in 
September and on Guadalcanal in November. This even-
tually became the nucleus of a large (5,000 strong) and 
effective antimalaria force, consisting of skilled tech-
nicians and specialists drawn from all branches of the 
American military, as well as some from New Zealand’s 
units. Wherever possible, native islanders were employed 
to handle the manual labor. However, antimalaria work 
was relegated to second place once the fighting began and 
often delayed indefinitely for weeks or months.

Malaria education was an important element in the 
antimalaria strategy, with special emphasis on individual 
preventive measures. In the area headquarters at New 
Caledonia, special training centers were established to 
train and equip personnel to deal with malaria in the 
field. Spraying with larvicide (mainly diesel oil until the 
advent of DDT) was one of the earliest control activities 
to be undertaken. During the remainder of the military 
campaign in the region, the malaria control program 
became a well-coordinated and highly effective one. The 
science of malariology advanced far more rapidly during 
the latter phase of World War II than during any other 
period in history.

Further reading: Spink, Infectious Diseases; Warshaw, 
Malaria: The Biography of a Killer.

Southwest Pacific Ross River Fever Epidemics of 
1979–80   Ross River fever or epidemic polyarthritis 
that erupted across many island groups in the southwest 
Pacific; considered the first outbreaks of the disease out-
side Australia. Isolated cases had apparently occurred 
earlier in Papua New Guinea, the Solomon Islands, the 
Moluccas or Spice Islands, and Vietnam.

The first reports were from the Fiji Islands, where 
cases of polyarthritis with rash were observed in many 
people living around Nadi in western Viti Levu, Fiji’s 
main island, in April 1979. On April 26, the matter was 
brought to the attention of the Fijian health authorities. 
The disease spread rapidly across Viti Levu, even pen-
etrating the inland town of Namosi, but Suva, the capi-
tal of Fiji, recorded only scattered cases. In May, the Fiji 
islands of Vanua Levu and Taveuni were infected, some 
areas suffering a higher rate of infection than others. 
Twenty percent of the patients suffered from an itchy rash 
mainly on their extremities. The highest infection rate (23 
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percent) was reported from Nawaka. An estimated 30,000 
people were affected by the disease throughout the island 
country.

Laboratory analysis identified the Ross River virus, 
an alphavirus of the Togaviridae family, as the infectious, 
causative agent. The virus is transmitted by mosquitoes; 
among the known mosquito vectors in the southwest 
Pacific are the Aëdes vigilax, the Culex annulirostris, and 
the Aëdes polynesiensis. The Fijian epidemic may have 
been caused either by a recent introduction of the virus 
into the country (possibly from Australia or Papua New 
Guinea, where it was endemic) or by an upset in the hith-
erto balanced host-virus relationship.

In the early stages, Ross River fever is difficult to diag-
nose because of the vagueness of the symptoms—fatigue, 
anorexia, myalgia, headache, and low-grade fever. Its 
most characteristic feature—arthralgia—usually devel-
ops two or three days after onset. The arthralgia usually 
involves more than one joint and ranges from a mere stiff-
ness of the joints to unbearable neuralgic pain and some-
times persists long after the patient has recovered from all 
other symptoms.

In August 1979, the Ross River virus caused out-
breaks in American Samoa. Subsequently, it was reported 
from the Wallis and Futuna Islands, New Caledonia, 
Tonga, and the Cook Islands. The virus was isolated from 
patients in Futuna (where the Aëdes polynesiensis mos-
quito was the vector) in November 1979 and later in 
the year from Wallis (two cases) and New Caledonia (31 
cases). In the latter outbreak, the Aëdes aegypti mosquito 
was determined as the vector in the urban areas.

Early in 1980, the virus invaded Rarotonga, the most 
populous of the Cook Islands. The first cases occurred 
late in January but were apparently not diagnosed until 
more cases occurred during the next month. Most of 
Rarotonga’s cases began in March 1980; very few cases 
were observed after that. Other islands in the group were 
also affected; by the end of July 1980, Aitutaki, Mangaia, 
Mauke, Manihiki, Penrhyn, and Rakahanga had reported 
cases of polyarthritis. Studies of this outbreak revealed 
the disease’s incubation period to be as short as three days 
and the Aëdes polynesiensis mosquito to be the most likely 
vector. Currently, the only protection against the disease 
is controlling the mosquito population and taking steps 
against getting bitten.

Further reading: Mackenzie, ed., Viral Diseases in 
South-East Asia and the Western Pacific; Warren and Mah-
moud, eds., Tropical and Geographical Medicine.

Southwest Pacific Typhus Epidemics of 1942–45   
Several outbreaks of scrub typhus (Febris tsutsugamushi, 
Japanese river fever, mite-borne typhus) occurring among 
American and Australian troops.

The disease was first noticed during the late summer 
and fall of 1942 around the Port Moresby and Milne Bay 
areas in New Guinea. It intensified as the troops traveled 
to the north coast of Papua (New Guinea’s eastern terri-
tory) in November–December and continued to infect 
them during the spring and summer of 1943 as the units 
moved toward Finschafen. Fighting in the forefront, the 
Australian troops suffered far more from scrub typhus 
than their American counterparts did. Even the troops on 
adjacent Pacific islands were affected to varying degrees. 
Cases were reported among the military on the islands of 
Espíritu Santo, New Georgia, and Bougainville. A small 
but intense outbreak occurred on Goodenough Island 
(Rarotonga) where, during the period November 1, 1943–
January 15, 1944, 75 cases and 19 deaths were reported 
from a hospital on Malauna Bay. Soldiers landing at Cape 
Gloucester on New Britain Island (off the east coast of 
New Guinea) were also infected.

Overall, during the initial phase (1942–43) of the 
operations, 957 cases of scrub typhus and 53 deaths were 
reported from American army bases, a case fatality rate of 
5.9 percent. This varied dramatically; for instance, at Fin-
schafen, it rose to 35.3 percent.

During late 1943–early 1944, there was an outbreak 
of scrub typhus on Batanta Island. By far the most seri-
ous outbreaks in the region occurred between June and 
August 1944, immediately following the landings at Owi-
Biak and Sansapor (in west Irian Jaya). In the outbreak 
at Owi-Biak, almost one-fourth to one-third of the active 
personnel of three battalions of ground forces and two 
air force squadrons were hospitalized with scrub typhus. 
Some units could not be mobilized until their sick mem-
bers had been replaced. A total of 1,469 cases of scrub 
typhus and seven deaths (0.5 percent mortality) were 
recorded at Owi-Biak by December 1944. It is estimated 
that this cost the army 90,000 lost human-days.

The epidemic at Sansapor led to the hospitalization 
of 931 patients over a 53-day period and a case fatality 
rate of 3.4 percent. In the first 20 days after the outbreak 
began, 308 members of one regiment were admitted to 
the hospital and 10 deaths were reported. An estimated 
60,000 human-days were lost in this outbreak.

During 1944–45, scattered outbreaks occurred in six 
islands of the Philippines (Leyte, Samar, Mindoro, Luzon, 
Negros, and Mindanao). American forces in these islands 
reported 222 cases of scrub typhus and 10 deaths.

According to one account, 5,663 cases of scrub typhus 
and 234 deaths were reported by the United States Army 
between January 1943 and August 1945 during its mili-
tary operations in the southwest Pacific. Overall, 18,000 
cases apparently occurred among Allied troops during 
World War II in this area and in the China-Burma-India 
region. Early in the Allied campaign, it became obvious 
that proper clearing and preparation of campsites was the 
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first and most important step toward reducing the inci-
dence of scrub typhus. This was done preferably before 
or immediately after a military unit had moved into an 
area. Troops engaged in combat or patrol duties had their 
uniforms and blankets sprayed with disinfectant, which 
protected them from mites for a week or so.

The disease begins rather suddenly and is character-
ized by a high fever that usually lasts two weeks, chills, 
headache, and a skin rash that appears on or around the 
fifth day. Mortality occurs when complications such as 
secondary pneumonia, cardiac failure, or encephalitis set 
in, usually in untreated or inadequately treated patients. 
The disease is caused when the infectious agent, Rickett-
sia tsutsugamushi, a microbe found naturally in field mice 
or rats, is transmitted to people through the bite of the 
harvest mite, Trombicula akamushi. It has been reported 
from the river valleys of China and Japan, as well as from 
Korea, Taiwan, Burma, and India.

Further reading: Davey and Wilson, The Control of 
Disease in the Tropics; Horsfall and Tamm, eds., Viral and 
Rickettsial Infections of Man; Moulton, ed., The Rickettsial 
Diseases of Man.

Spanish Cholera Epidemic of 1833–34 First of 
four deadly epidemics of cholera that affected nearly 
all of Spain’s provinces in 1834, 1854, 1865, and 1885, 
coinciding with other outbreaks of major proportions in 
most regions of Europe and elsewhere around the world. 
All of these outbreaks were part of global pandemics that 
originated in India (see ASIATIC CHOLERA PANDEMIC OF

1826–37).
Cholera was introduced into Spain in January 1833 

by some passengers on Portuguese ships unloading at 
the northwestern port city of Vigo. Despite forced quar-
antines and guards posted along the Portuguese frontier, 
cholera spread to many towns throughout Galicia (region 
in northwest Spain). In August, cholera made its way 
from the Algarve in southern Portugal into the southern 
Spanish province of Andalusia, attacking first Huelva 
and Ayamonte, where troops guarded houses with chol-
era victims, and subsequently the other main cities of the 
region, Cádiz, Málaga, and Seville. With the onset of win-
ter, cholera briefly ceased but arose again in January with 
increased virulence, appearing first in Granada. Through-
out the spring it appeared in most other Andalusian cit-
ies, subsequently moving along the Mediterranean coast 
toward Barcelona and north through Toledo, Madrid, 
Segovia, Valladolid, and Burgos. Although most human 
deaths occurred in the late summer and fall of 1834, cases 
continued to be reported until the end of 1835.

A typical cholera outbreak lasted from 12 to 16 weeks, 
usually with a peak period of two to four weeks during 
which perhaps half of the total deaths occurred. Madrid 

suffered the majority of its fatalities in the second half 
of July. As reported in the Boletín de Medicina, cholera’s 
progress was “so rapid, that many people passed from 
health to death in a few hours, some instantly and as if 
hit by lightning, and most in the space of twenty-four to 
forty-eight hours.” The rapid demise of cholera’s victims 
and its terrible ravaging of the body, which shrivels from 
dehydration, suffers acute diarrhea, and turns blue (chol-
era was called “the blue plague” in Spain), made cholera 
the most feared disease—although not the deadliest in 
absolute numbers—since bubonic plague. An estimated 
5,000 people died in Madrid out of a population of less 
than 200,000. Throughout Spain, cholera caused approxi-
mately 300,000 deaths in 1833–34.

Spain followed the same anticholera measures other 
European countries practiced, including military cor-
dons placed around infected cities, quarantines of many 
weeks’ duration for both people and goods, expulsion of 
beggars and vagrants, and checking of health certificates. 

Outdoor mortuary in Barcelona, Spain, with workers lifting a coffin 
for burial—entombment of the corpse—while relatives mourn, 
perhaps during one of Spain’s cholera epidemics of the 19th century. 
Gustave Doré captured the despair in his drawing, one of the many 
he made during an extended trip through Spain in the late 1860s.
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In August 1834, most of these measures were suspended 
under pressure from doctors, who maintained they were 
useless, and from cities whose economies were seriously 
damaged by the resultant cessation of intercity commerce. 
Public and personal hygiene was then advocated as the 
best means of preventing cholera; sanitary commissions 
ordered the cleaning of streets, markets, factories, and 
private dwellings. Unfortunately it was not suspected that 
cholera bacteria live in water, although efforts were made 
to clean sewers and prevent use of polluted wells. Many 
medical reports declared that indigent people and others 
who led dissolute lives were far more likely to contract 
cholera than those with wholesome and regular habits. 
Poor neighborhoods experienced the majority of chol-
era cases due to overcrowding and lesser access to clean 
drinking water.

Further reading: Fernández, Epidemias y sociedad en 
Madrid; Peset-Reig, Muerte en España (política y sociedad 
entre la peste y el cólera); Rodríguez Ocãna, El cólera de 
1834 en Granada.

Spanish Cholera Epidemic of 1854–55 Second of 
four major cholera epidemics to afflict Spain in the 19th 
century (see SPANISH CHOLERA EPIDEMIC OF 1833–34). The 
disease entered Spain through the Atlantic port city of 
Vigo in early November 1853 (it had also entered through 
this point in 1833), purportedly by the agency of three 
infected sailors aboard the warship Isabel la Católica.
It spread rapidly through the surrounding area, became 
extinguished in the winter of 1854, and then appeared in 
Vigo once again in early May.

In July 1854, a ship from Marseille carried chol-
era to Barcelona, and by August it had become epi-
demic in most places along Spain’s Mediterranean coast 
as far south as Cádiz and Huelva. Most of Andalusia (a 
region in southern Spain) became infected near the end 
of September, and in October cholera appeared in Cas-
tile, Navarre, and Aragón; these central and northern 
areas suffered the highest mortality rate. In 1855, chol-
era was less deadly than the year before in the northern 
provinces, with the exception of Aragón, but retained its 
virulence in the southern half of the peninsula. Although 
its force had finally diminished by the end of 1855, cases 
continued to be reported throughout 1856, especially in 
Seville, where cholera claimed 3,000 to 4,000 victims. 
More than 236,000 people died of cholera during these 
years, the vast majority in 1854 and 1855. An estimated 
830,000 cases occurred, rendering a case-mortality rate of 
28 percent.

Madrid’s worst period was the summer and fall of 
1855, especially October, when 50 people died of cholera 
every day; approximately 4,200 cholera deaths occurred 
there in 1855—2 percent of its population. The case-mor-

tality rate was more than 50 percent. Other localities lost 
as much as 10 percent of their population to cholera.

Anticholera measures such as military cordons sur-
rounding infected cities, roadblocks for checking health 
documentation and stringent quarantine regulations, 
which had been imposed vigorously in the first months 
of the epidemic of 1834 and then abandoned, were not 
used in 1854–55. Municipal health boards stressed public 
and private hygiene as the best protection against chol-
era. The commission of public health in Córdoba advised 
practicing “the rules of sanitary maintenance, the obser-
vation of which can avoid, check, or modify the influence 
of the deadly germs spread by the atmosphere and which 
only await local or individual predisposition to become 
active.” This is a reference to the idea that miasmatic air 
causes disease; although the theory was erroneous, the 
emphasis on cleanliness was salutary.

Calming the body with powerful sedatives and stimu-
lating it through rubbing and use of drugs remained the 
standard method of treatment for cholera until the last 
decade of the century. Tea mixed with mustard or gum 
arabic, opium in drinks or enemas, diaphoretics, cam-
phorated liniments, and alkaline baths were among the 
most frequently used treatments.

A minor epidemic of cholera occurred in Spain in 
1859–60; of an estimated 17,200 cases, approximately 
6,830 people died.

Further reading: Arjona Castro, La población de Cór-
doba en el siglo XIX; Fernández, Epidemias y sociedad en 
Madrid; Peset Reig, Muerte en España (política y sociedad 
entre la peste y el cólera).

Spanish Cholera Epidemic of 1865 Third chol-
era epidemic in a series of four that broke out in Spain 
in the 19th century. Less devastating than the first 
two, it claimed approximately 120,000 victims com-
pared with about 300,000 in 1833–34 and more than 
236,000 in 1854–55 (see SPANISH CHOLERA EPIDEMIC OF

1854–55).
The first cases were reported from the city of Valen-

cia in early July 1865, where cholera was introduced by 
an infected passenger on a ship from Marseille. During 
August it spread north along the Mediterranean coast to 
Barcelona and south to Murcia. By the end of September, 
it reached three-quarters of Spain’s provinces. Madrid lost 
most of its 2,900 victims in the second week of October. 
Eastern Spain suffered the highest mortality, particularly 
the province of Valencia.

Medical treatments, controversy over how cholera 
spreads, and anticholera regulations imposed by local and 
federal health boards remained much the same through-
out the century. See also ASIATIC CHOLERA PANDEMIC OF

1846–63; ASIATIC CHOLERA PANDEMIC OF 1865–75.

Spanish Cholera Epidemic of 1865    369



Further reading: Fernández, Epidemias y sociedad en 
Madrid; Peset Reig, Muerte en España (política y sociedad 
entre la peste y el cólera).

Spanish Cholera Epidemic of 1884–85 Last and 
least destructive of the great cholera epidemics experi-
enced by Spain in the 19th century. A boat from the Alge-
rian city of Oran carried infected passengers to Alicante 
on Spain’s Mediterranean coast in August 1884, whence it 
spread throughout the immediate area, reappearing with 
intensified virulence in the summer of 1885. Municipal 
health commissions monitored cleaning and ventila-
tion of public places and private houses, which was the 
basic preventive measure used in epidemics of every type 
throughout the 19th century. As in the SPANISH CHOL-
ERA EPIDEMIC OF 1865, Spain’s eastern provinces suffered 
most, especially Valencia and Saragossa; the Andalusian 
city of Granada was also violently affected. Madrid suf-
fered comparatively few fatalities (1,366). Total deaths 
numbered approximately 120,200, with a case-mortality 
rate of about 28 percent.

The mystery of cholera was solved when Robert Koch, 
German pioneer bacteriologist, discovered the cholera 
bacillus in 1883. In 1884, the Valencian physician Jaime 
Ferrán developed a cholera vaccine, which was largely 
ignored despite a massive vaccination campaign.

Cholera appeared in Spain for the last time in 1890. 
Four thousand people died, mostly in and around Valen-
cia, although cases appeared in provinces as far west as 
Seville and Badajoz. See also ASIATIC CHOLERA PANDEMIC

OF 1881–96; HAMBURG CHOLERA EPIDEMIC OF 1892.
Further reading: Peset Reig, Muerte en España (política 

y sociedad entre la peste y el cólera); Arjona Castro, La 
población de Córdoba en el siglo XIX.

Spanish Diphtheria Epidemics of 1583–1618   
Series of epidemics of “angina maligna,” or diphtheritic 
angina, that struck various parts of Spain for 35 years. 
The disease (named diphtheria in 1826) was popularly 
called by the name of garrotillo in Spain (“garrote” is a 
mode of execution by strangulation).

Spanish physicians knew little about the disease at 
the time. Infected children (the disease’s chief victims) 
first had a sore throat with a low fever; then they had 
difficulty breathing (a grayish membrane forms in the 
throat to block the trachea [windpipe] and causes death 
through strangulation). Three centuries later, in 1883, 
German pathologist Edwin Klebs first described the 
diphtheria bacillus (Corynebacterium diphtheriae), which 
secretes a powerful toxin or bacterial poison that affects 
the human nervous and circulatory systems and heart 
and may have fatal effects if there is no prompt medical 

treatment. In addition, the disease is contagious from 
a day before the first symptoms appear to at least two 
weeks afterward. In 1890, German bacteriologist Emil 
von Behring developed immunization against diphtheria 
by the use of an antitoxin (a word he introduced, mean-
ing an antibody capable of counteracting a specific toxin 
or infective agent).

Angina maligna first appeared among the inhabit-
ants of the city of Seville in southwest Spain in 1583. The 
frightening illness invaded most of the region (Anda-
lusia) during the following decade. In 1596, the city of 
Granada (southern Spain) was struck by it; the region of 
Estramadura (west central Spain) was hit in 1600, and 
the region of New Castile (central Spain) in 1603. Most 
of Spain was affected by garrotillo from 1610 to 1618; 
the year 1613 had great morbidity (incidence of disease) 
and mortality (frequency of death), gaining the name 
anno de los garrotillos. The disease subsided but remained 
endemic throughout the country and reappeared repeat-
edly in various places throughout the 17th century. The 
city of Saragossa and other parts of Aragón (a region in 
northeast Spain) suffered through a diphtheria outbreak 
in 1630. The city of Antequera in southern Spain was 
also hard hit that year. In 1645 and 1646, the people of 
Alaejos (a town in Valladolid province) were terrorized 
by disease, which again spread over many parts of Spain 
in 1666. The Iberian Peninsula (Spain and Portugal) 
continued to fear the malady into the next century; espe-
cially severe outbreaks occurred in Palencia (a northern 
Spanish province) in 1715, in Lisbon and other cities 
and towns in Portugal in 1749, in New Castile and Gali-
cia (regions in northwest Spain) in 1750–62, and in the 
city of Valencia on the Spanish Mediterranean coast in 
1764–71.

Further reading: Burnet and White, Natural History of 
Infectious Disease; Hirsch, Handbook on Geographical and 
Historical Pathology.

Spanish Influenza Pandemic of 1917–19 Virulent 
pandemic that killed more people than did all the armies 
in World War I. The final death toll worldwide was esti-
mated at more than 21 million lives, and at least 200 mil-
lion (possibly as high as 500 million) persons became 
ill with the “grippe,” as first the French and then others 
called this mysterious influenza. Though it ranks with 
the Plague of Justinian (see JUSTINIAN, PLAGUE OF) and the 
BLACK DEATH as one of the most disastrous outbreaks of 
disease in history, it caused far less panic and dislocation 
than other epidemics of the past. Perhaps the sensibilities 
of people were too dulled by World War I and battle casu-
alties and deaths.

Exactly when and where the Spanish influenza, or 
flu, began remains uncertain; however, it was so called 
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because Spain (notably Madrid) was the first serious point 
of attack (some 8 million Spaniards fell ill in 1917–19). It 
struck military bases throughout Europe, putting tens of 
thousands of British, French, German, and other soldiers 
out of action. The British called it “Flanders grippe,” 
and the Germans named it Blitz Katarrh. In Paris and in 
French seaports like Brest, death rates from the sickness 
began to mount ominously in 1918, and at the same time 
acute respiratory infections suddenly began to be noticed 
at military installations in the United States (Fort Riley, 
Kansas, was apparently the first to be hit by the disease, 
in March 1918). By October, some U.S. Army camps were 
reporting a death every hour, and Britain then was count-
ing 2,000 deaths per week, with London at about 300 
deaths per week. Country after country felt the ravages of 
the disease (the “Spanish lady”).

While manifesting the ordinary symptoms of influenza 
(headache, severe cold, fever, chills, aching bones and 
muscles), the Spanish form also generated complications 
such as severe pneumonia (with purplish lips and ears 
and a pallid face), purulent bronchitis, mastoid abscess, 
and heart problems. Called by some the “three-day fever,” 
it developed quietly at first with a cold in the head and 
later with a high temperature, thus being diagnosed by 
some as pneumonia. But physicians did not know how 
to treat it to prevent death in many victims. There were 
suggestions that carrying asafetida (gum resin with a gar-
liclike odor), camphor, cucumbers, or potatoes helped 
ward off the disease. To prevent its spread, U.S. public-
health officials recommended that persons avoid crowds, 
that schools and businesses be less congested, that people 
smother coughs and sneezes in handkerchiefs, and that 

Influenza victims crowded into an emergency hospital at Camp Funston, a subdivision of Fort Riley, Kansas, in 1918. They are among the first 
Americans struck by the worldwide Spanish Influenza Pandemic of 1917–19. (Associated Press, National Museum of Health and 
Medicine, Armed Forces Institute of Pathology)
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buildings and homes be well ventilated. Vaccines were 
used with some effect, but the U.S. medical community 
was unable to check the spread of the disease, which 
swept across the country in 1918.

At least one American in four fell sick to the flu. In 
various cities, such as Boston, Philadelphia, and New 
York, public meetings were temporarily banned, and 
churches, theaters, and saloons shut their doors. The 
death toll mounted, morgues grew crowded with corpses, 
coffins became scarce, and some mass burials occurred. 
Emergency hospitals were set up in town halls, schools, 
and churches. Many industries and stores went on half-
day schedules. And health authorities established quar-
antine regulations for varying periods. The influenza 
occurred frequently in children from age five to 14; how-
ever, sick persons between 20 and 40 years of age were 
most likely to die from it (about 550,000 Americans 
died). U.S. government and health officials were criti-
cized for failing to cope with the emergency; yet there 
was insufficient scientific knowledge at the time about 
the exact nature of the influenza in order to uncover its 
vulnerable spot or cause. Consequently medical quackery 
prospered, with various “sure cure” remedies offered for 
sale across America and around the world. People’s anxi-
ety only grew.

After the armistice was signed (November 11, 1918), 
ending the war, the frightening disease seemed to sub-
side, and within a year, it was no longer a menace. It later 
vanished completely. In the 1930s, scientists, using the 
new electron microscope, pinpointed the very tiny cot-
tonball-shaped virus that had caused the influenza, which 
had reached every country of the world. Among those 
most affected and devastated were China (where coolies 
were said to have brought it to France), India (where 
some 12,500,000 died), Persia (Iran), South Africa, Brit-
ain, France, Spain, Germany, Mexico, Canada, the United 
States, and Australia.

Virologists now know that radical genetic muta-
tion, called antigenic shift, accounts for the appearance 
of new viral subtypes capable of engendering influenza 
pandemics. New viral types originate in ducks, chick-
ens, pigs, and other animals, in which reservoirs of influ-
enza viruses change genetically and then are passed into 
the environment, and to human beings. The strain that 
caused the 1918 epidemic, H1N1 (the first designated 
strain of the main type of influenza virus, called Type 
A), was found inside pigs (hence the label “swine flu”). 
In 1997 U.S. Army researchers identified this flu strain in 
preserved lung tissue taken during autopsies of Ameri-
can soldiers killed by the flu in 1918 (some 43,000 U.S. 
troops died from it).

In 2005, after almost a decade of research, scientists 
from the Centers for Disease Control and Prevention 
(CDC), Mount Sinai School of Medicine, and the Armed 

Forces Institute concluded that the 1917–19 pandemic 
was caused by an avian (bird) virus, which spread to 
humans by undergoing some fairly simple mutations. 
The scientists also focused on a gene in the H1N1 virus 
(which they had re-created) that allows it to attach itself 
to cells and then multiply. They suggested that the cur-
rent avian-flu virus (H5N1) could morph into a 1917–19 
pandemic (see AVIAN INFLUENZA OUTBREAKS). Virologists 
always fear that the H1N1 strain may resurface, perhaps 
in as virulent a form as in 1918. Many pandemics origi-
nate in Asia, notably China, where enormous numbers 
of ducks, pigs, and other virus-producing animals live in 
close proximity to human beings. See also CHINESE INFLU-
ENZA EPIDEMIC OF 1918; CANADIAN INFLUENZA EPIDEMIC OF

1918–19; INDIAN INFLUENZA EPIDEMIC OF 1918–19; BRITISH

INFLUENZA EPIDEMIC OF 1918–19; PERSIAN INFLUENZA EPI-
DEMIC OF 1918.

Further reading: Beveridge, Influenza: The Last Great 
Plague; Collier, The Plague of the Spanish Lady: The Influ-
enza Pandemic of 1918–19; Crosby, Epidemic and Peace, 
1918; Kolata, Flu: The Story of the Great Influenza Pan-
demic of 1918 and the Search for the Virus That Caused It; 
Smith, Plague on Us.

Spanish Plague of 1596–1602 One of the most 
destructive epidemics of bubonic plague to occur in 
Spain in the 1500s and 1600s. Unlike many other plague 
epidemics that began in Spain’s Mediterranean ports, 
especially Barcelona, in this instance plague was intro-
duced into northern Spain through the Atlantic port 
city of Santander, where the ship Rodamundo supposedly 
unloaded plague-bearing cloth it had picked up in the 
French port of Dunkirk. Very likely the ship was carry-
ing infected rats and the rat fleas that transmit the plague 
bacteria to human beings. The disease spread rapidly west 
and south through the regions of Asturias, Galicia, and 
Old Castile, then eastward through Vizcaya (Biscay) and 
Logroño, until it penetrated, over a six-year period, the 
entire expanse of Spain.

The actions taken in the face of plague by the small 
city of Segovia, which lost some 12,000 inhabitants to 
plague in a six-month period, were typical of all Spanish 
cities and towns: creation of provisional hospitals, often 
in hermitages; the guarding of town gates to protect the 
city from infected travelers; rapid burial of plague victims 
to avoid contamination by their corpses (an erroneous 
belief that persisted throughout the plague centuries); 
burning the bedclothes of the sick.

Historians note that this crushing epidemic of 1596–
1602 coincided with a decline in national morale caused 
by Spain’s military defeats in Europe, political ineffec-
tiveness within its own borders, and the collapse of its 
economy. Many Spaniards considered these epidemic 
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years, which claimed an estimated 500,000 to 600,000 
lives (6 to 8 percent of the population), an additional 
punishment God was inflicting upon their already bur-
dened nation.

Further reading: Ayuntamiento de Barcelona, Datos 
históricos sobre las epidemias de peste ocurridas en Barce-
lona; Bennassar, Recherches sur les grandes épidémies dans 
le norde de l’Espagne à la fin du XVI siècle; Carreras Pan-
chón, La peste y los médicos en la España del renacimiento.

Spanish Plagues of the 1400s Plague epidemics of 
varying intensity and widespread incidence that occurred 
throughout Spain. The devastating Black Death of the 
mid-14th century was only the beginning of hundreds of 
years of physical illness, psychological distress, and eco-
nomic and social disruption that bubonic plague would 
continue to bring to Europe.

Spain hosted plague continuously through the second 
half of the 15th century, although the first large-scale epi-
demic of the period occurred in Seville as early as 1400–
02, during which Seville’s archbishop fled the city (only 
to die from plague in April 1401), a common practice for 
those who could afford to do so. Despite the measures a 
town would routinely take when faced with plague—for 
example, the burning of a plague victim’s belongings, 
fumigation of houses, and strictly enforced quarantines—
flight would remain the most highly recommended 
method for preserving one’s life. Seville suffered another 
major epidemic in 1410.

The city of Barcelona was invaded by plague in 1408 
and again in 1410, when it created a Council of One Hun-
dred to oversee antiplague regulations, one of the first 
such councils established in Europe. An important Medi-
terranean port into which plague-bearing rats could be 
easily introduced aboard ships from other plague-ridden 
cities, Barcelona continued to suffer from plague through-
out the century, most notably in 1429, 1439, 1448, 1457, 
1465–66, 1468, 1475, 1483, and 1489–90. Seville, a river 
port with a busy trade and known for its gross lack of 
public sanitation (at a time when no locality was free of 
dirty wells, drains, streets, and houses), was again struck 
by plague in 1485, which spread through the entire Gua-
dalquivir region the following year. Spain’s northern 
region of Aragón, particularly the city of Zaragoza (Sara-
gossa), experienced damaging epidemics in 1486, 1490, 
and 1495. Valencia, a region lying on the Mediterranean 
coast, suffered especially high mortality from plague in 
1450 and 1465–66. Andalusia, in the south, was overrun 
with a deadly epidemic (which may have been typhus 
fever rather than plague) in 1489–90, and experienced 
continuous outbreaks of plague over much of its area 
during the last decade of the century, as did the central 
region of Castile.

In addition to the cities, provinces, and regions men-
tioned, many other Spanish localities suffered from 
plague at one time or another during the 15th century, 
including the cities of Valladolid, Salamanca, Burgos, and 
Murcia. Madrid, which was not yet the seat of the Span-
ish royal court, would not suffer badly from plague until 
1507. Palma de Majorca was one of the first Spanish cit-
ies to draw up a comprehensive set of plague regulations 
(Ordinaciones del Morbo, 1459), which included enforce-
ment of quarantines and the requirement of certificates of 
health from ships entering its port.

Further reading: Ayuntamiento de Barcelona, Datos 
históricos sobre las epidemias de peste ocurridas en Barce-
lona; Ballesteros Rodríguez, La peste en Córdoba; Car-
rera Panchon, La peste y los médicos en la España del 
renacimiento.

Spanish Plagues of the 1500s Period during which 
dozens of epidemics of bubonic plague occurred through-
out Spain, blighting the country with illness such as had 
not been experienced since the Black Death of 1348. 
Beginning in 1501 with a severe outbreak in Barcelona, 
nearly every decade thereafter was marked by the unre-
lenting presence of the plague. Two years later Santander, 
Oviedo, Pravia and other towns on Spain’s Atlantic coast 
were badly afflicted. One of the worst epidemics of the 
century, whose miseries were accompanied by severe 
drought and food shortage, started in 1505; by 1507, 
about 100,000 people had died in Andalusia (southern 
Spain) alone, and many major cities, including Barcelona, 
Madrid, Valladolid, Avila, and Zaragoza (Saragossa), suf-
fered extremely high mortality as well. In 1510, plague 
drove away a high proportion of the inhabitants of Seville, 
many of whom died upon a premature return to the city.

A devastating epidemic again spread through Spain 
from 1518 to 1521. Civil unrest erupted in several 
places during these years (as it usually did during seri-
ous epidemics of any kind), caused both by the flight of 
municipal councils, which left a town ungoverned and 
its ordinary citizens resentful, and by economic hard-
ship, which the cutting off of commerce, demanded by 
anti-plague regulations, always created. Outbreaks of 
plague, or even threats of one, always accentuated the 
division between rich and poor. Wealthy citizens, whose 
lives were not as drastically affected by a temporary ces-
sation of commercial activity, were able to flee a town eas-
ily, whereas those without resources were usually trapped 
within an infected community. In Andalusia this plague 
was combined with a terrible subsistence crisis on a scale 
comparable to that of 1505. The city of Seville was once 
again the host to a very deadly epidemic in 1524. From 
1527 to 1530 another great epidemic swept central and 
northern Spain.
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A few localized, sometimes quite lethal, epidemics 
occurred in various parts of Spain until 1557–58, when 
plague broke out simultaneously in Barcelona, Valen-
cia and Murcia. In 1564 Zaragoza was visited with a 10-
month epidemic that killed about 10,000 people. Juan 
Tomás Porcell stands out as one of the most dedicated 
Spanish physicians of the period, attending hundreds of 
patients during this plague and credited with perform-
ing the first autopsies in an effort to understand the dis-
ease. Seville experienced plague again in 1564–68 and 
1581–82; the cause of the latter outbreak was attributed 
to soldiers and slaves who disembarked in the city’s port. 
The northeast region of Cataluña (Catalonia) suffered 
from plague from 1583 through 1591, the worst outbreak 
occurring in Barcelona in 1590, when more than 10,000 
people died in just four months.

The gradual decline of Spain as a world power and its 
domestic disintegration during the last two decades of the 
16th century was aggravated by the persistent presence 
of bubonic plague, a continuing scourge that harassed 
an already demoralized people. The century ended with 
the SPANISH PLAGUE OF 1596–1602, which over a period 
of seven years covered most of Spain and caused at least a 
half-million human deaths.

Further reading: Ayuntamiento de Barcelona, Datos 
históricos sobre las epidemias de peste ocurridas en Barce-
lona; Ballesteros Rodríguez, La peste en Córdoba; Car-
rera Panchón, La peste y los médicos en la España del 
renacimiento.

Spanish Plagues of 1637, 1646–52, and 1678–82
Three serious epidemics of plague (mainly bubonic) in 
Spain that caused extraordinarily high human mortality 
in the southern and northeastern provinces. After recov-
ering from the calamitous SPANISH PLAGUE OF 1596–1602, 
Spain was relatively free from plague until 1637 when the 
port city of Málaga and its surrounding area in Andalusia 
lost an estimated 20,000 people to the disease in less than 
four months. The cause of a particular outbreak of plague 
was always sought. Usually, imported goods or recently 
arrived soldiers or foreign travelers were identified as the 
culpable agents; in the case of Málaga in 1637, the infec-
tion allegedly was imported in a shipment of wheat. So 
urgent was the situation that Spain’s King Philip IV sent 
financial aid, and veterinarians were recruited to help 
the city’s physicians. The following year, plague appeared 
throughout the regions of Andalusia, Murcia, Valencia, 
and Aragón.

Andalusia was struck once again in 1646. For three 
years, plague haunted the entire region, causing perhaps 
as many as 200,000 deaths, especially in Málaga and 
Seville (where the disease was traced to a shipment of 
silk). Thirty thousand people died in Valencia in 1647. 

During the next few years, plague spread north along the 
Mediterranean coast until it reached Barcelona, where 
it caused great devastation in 1651, killing at least a 
third of the city’s 45,000 inhabitants. In 1652, it moved 
through Aragón, where Zaragoza (Saragossa), the region’s 
main city, lost a quarter of its population of 28,000. The 
Spanish islands of Majorca and Ibiza, in the western 
Mediterranean, which often escaped the pestilences of 
the mainland, were invaded by plague in 1652. Nearly 
500,000 people lost their lives over the course of this ter-
rible epidemic.

The last great epidemic of bubonic plague to occur in 
Spain started in 1678, when sailors from the Algerian city 
of Orán—who became sick and thus were thought to be 
the agents of the disease—disembarked at Málaga at the 
end of May. Plague swept through the southern regions of 
Andalusia and Murcia until it finally diminished in 1682.

It is estimated that more than 1 million Spaniards died 
from plague in the 17th century. During this time a great 
number of learned medical tracts were published con-
taining information and advice about the cause, spread, 
prevention, and treatment of the disease. Most of this 
material, which had remained fundamentally unchanged 
since the 14th century, was both etiologically and epi-
demiologically mistaken and medically almost use-
less, although some treatments, such as the application 
of warm herbal preparations, could increase a patient’s 
comfort. Spanish municipal authorities employed many 
of the same antiplague measures as city councils every-
where in Europe, among them searching ships before 
allowing them to unload their cargoes, guarding town 
gates and requiring “certificates of health” from outsid-
ers who wished to enter, imposing quarantines, ceasing 
commercial activity with other cities, cleansing or burn-
ing a plague victim’s clothing, “purifying” houses with 
vinegar, and burning herbs and resins in city streets, all 
of which were designed to keep infected persons from 
spreading the “contagion” and to disperse what was con-
sidered corrupted, disease-causing air. These measures, 
so strictly and universally enforced, did little to impede 
bubonic plague, whose vector is a flea that transmits 
the plague bacterium to human beings from infected 
rats.

The Catholic Church was an important presence dur-
ing times of plague, its monasteries operating as hospitals, 
its monks serving as attendants of the sick. Religious pro-
cessions were organized to beg protection from plague, to 
implore God’s mercy if plague arrived, or to give thanks 
once an epidemic had ceased. Visitations of plague were 
generally believed to be scourges of an angry deity. (“It 
would be fitting to mention the pitiful travails this 
wretched and unfortunate city [Barcelona] suffers thanks 
to the sins of its citizens.”) The movements of planets and 
other astronomical phenomena such as comets were also 
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considered factors that caused plague and other diseases 
to appear.

Further reading: Ayuntamiento de Barcelona, Datos 
históricos sobre las epidemias de peste ocurridas en Bar-
celona; Ballesteros Rodríguez, La peste en Córdoba;
González, La peste Aragonese de 1648 a 1654.

Spanish Plagues of 1905–06 and 1923 Epidemics 
of mainly bubonic plague—localized outbreaks—remem-
bered for the uniqueness of their occurrence. The Iberian 
Peninsula had been virtually free of plague after 1682, the 
final year of Spain’s last large-scale epidemic. What was 
feared by contemporaries to be plague in Seville in 1709 
was in fact typhus fever, and aside from an alleged out-
break in Catalonia in 1793, which was also probably a 
different disease, no outbreaks were recorded during the 
18th and 19th centuries in either mainland Spain or Por-
tugal. (Plague broke out on the Spanish island of Majorca 
in 1819 and 1820.)

After more than 200 years’ absence, the disease sud-
denly reappeared in 1899 in the Portuguese coastal city 
of Oporto, believed to have been imported by a ship 
from Bombay (Mumbai), India, where plague had been 
epidemic during the preceding few years. Although this 
outbreak was fleeting and caused few deaths, it spread 
considerable alarm, as evidenced by the many medi-
cal commissions sent to Oporto from around the world. 
Notably, a Valencian physician called Jaime Ferrán, who 
was a member of the commission from Spain, had devel-
oped some years previously a vaccination against chol-
era, the disease that had replaced bubonic plague as the 
scourge of 19th-century Europe (smallpox having been 
the great killer the century before).

Plague appeared twice more in the early 20th century: 
in Barcelona from June 1905 to April 1906, during which 
time 23 people died, and once again in Málaga in 1923, 
when the rare and deadly septicemia type of plague 
struck the city and caused several fatalities. This latter 
outbreak, Spain’s last, was quickly extinguished; finally 
armed with knowledge of the true source of plague, 
the infected rat (a discovery made only in the previ-
ous decade), epidemiologists and public health officials 
could at last successfully control this ubiquitous disease. 
(Although it had ceased to be a serious threat to Europe, 
it was still widespread in other parts of the world, par-
ticularly India.)

Further reading: Ayuntamiento de Barcelona, Datos 
históricos sobre las epidemias de peste ocurridas en Barce-
lona; Ballesteros Rodríguez, La peste en Córdoba.

Spanish Typhus Epidemic of 1489   See GRANADA 
TYPHUS EPIDEMIC OF 1489.

Spanish Yellow Fever Epidemics of 1803–05
Outbreaks of yellow fever that caused thousands of 
human deaths in three consecutive summer seasons 
throughout Spain’s southern province of Andalusia and 
along Spain’s Mediterranean coast in Murcia, Valencia, 
and Catalonia.

Abnormally prolonged high temperatures during 
the summer and fall of 1803 created an environment in 
which Aëdes aegypti mosquitoes, the vectors of yellow 
fever, could thrive. Because yellow fever is not native to 
Europe, it was presumed that the infection—which was 
not known at that time to be carried by mosquitoes—was 
imported from tropic or subtropic areas, particularly the 
Americas, with which Spain conducted an active transat-
lantic trade.

In 1803, the Andalusian coastal city of Málaga was 
ravaged by the disease, which killed nearly 7,000 people 
(13 percent of the population) from August to Decem-
ber, and in 1804, in an even worse visitation, 36 per-
cent of the population died. The military commander 
of Andalusia ordered that every person leaving Málaga 
or its environs be quarantined and, if sick, isolated in 
a house separated from the town; further, the furniture 
and other belongings of a sick individual were to be 
“perfumed” with burned sulfur. Infected or not, persons 
without an official pass that stated their origin were 
subjected to quarantine. These measures were adopted 
reluctantly by Málaga’s municipal authorities, who knew 
that news of yellow fever would seriously disrupt the 
city’s commerce.

In the last months of 1804, yellow fever appeared in 
Córdoba, where strict preventive measures had been 
enforced since 1801, including posting soldiers at the city 
gates, cutting communication with infected places, plac-
ing a “sanitary cordon” around the city and sending trav-
elers to isolation stations for observation or quarantine. 
City authorities also ordered a general cleansing of streets 
and houses in the belief, common until well into the 
19th century, that ventilation and fumigation would dis-
sipate what were thought to be poisonous disease-causing 
miasmas.

Other Andalusian cities that were similarly attacked 
by yellow fever in these years included Cádiz (see CÁDIZ

YELLOW FEVER EPIDEMIC OF 1800), Seville, Granada, Icija, 
and Gibraltar. The cities of Alicante and Valencia on the 
northern Mediterranean coast were also severely affected.

In addition to more homely remedies such as garlic, 
quinine was widely used as a treatment against yellow 
fever; effective against intermittent fever, with which yel-
low fever was confused, it was useless against the latter 
disease.

Bad harvests, a seriously faltering economy, and war 
with England added to the miseries of southern Spain 
during these epidemic years.
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Further reading: Arjona Castro, La población de Cór-
doba en el siglo XIX; Peset Reig, Muerte en España (política 
y sociedad entre la peste y el cólera).

Sri Lankan (Ceylonese) Dysentery Epidemic of 
1942   Severe epidemic of dysentery that affected the 
pear-shaped Indian Ocean island of Sri Lanka (called 
Ceylon until 1978).

Dysentery, an acute waterborne infection of the intes-
tines, can be either amoebic (amebic) or bacillary in form. 
Both types are spread through contaminated water and 
food, a process often aided by insects such as the housefly. 
Amoebic dysentery is caused by the Endamoeba histolytica; 
bacillary dysentery is caused by one of the four Shigella 
bacilli (S. dysenteriae, S. flexneri, S. sonnei, and S. boydii).

The disease was rampant in Sri Lanka during 1938 
and 1941, killing more than 2,000 people each of those 
two years. In 1942, it apparently caused another outbreak 

during which 6,052 patients were treated at govern-
ment hospitals. Of these, 2,799 were found to be suf-
fering from bacillary dysentery and 1,833 from amoebic 
dysentery, while in 1,420 patients the type of dysentery 
was not identified. Also in the same year, 59,180 dysen-
tery patients received treatment at dispensaries and at 
outpatient facilities of government hospitals. The disease 
claimed 2,275 human lives in 1942 (a mortality rate of 38 
per 100,000).

Mortality rates often vary widely during an outbreak 
of dysentery, depending on the type of bacillus involved. 
In Sri Lanka, the chief culprit behind the bacillary dys-
entery was discovered to be the Shigella flexneri bacillus. 
Other enteric infections were also widespread that year 
in the country; over 6,000 cases (1,675 of them were 
children under two years) of diarrhea and enteritis were 
treated in 1942.

Further reading: McGrew, Encyclopedia of Medical 
History; Simmons, et al., eds., Global Epidemiology.

Memorable engraving (c. 1870) by Gustave Doré of the port of Málaga, with its 16th-century cathedral. Málaga and other places in Spain 
have periodically suffered from various epidemics (plague, cholera, diptheria, and yellow fever). The Spanish Yellow Fever Epidemic of 
1803–05 struck hard the inhabitants of Málaga, who prayed for help in the great cathedral. Contagions often arrived aboard ships, passing 
from shore to shore.
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Sri Lankan (Ceylonese) Malaria Epidemic of 
1934–35 Catastrophic malaria epidemic that extended 
over 5,800 square miles and claimed 254,968 victims dur-
ing a 15-month period from September 1934 to December 
1935. Already endemic on the island of Sri Lanka (Cey-
lon), malaria quickly flared into an epidemic triggered 
by immense hardships such as the failure of the 1934 
monsoon to occur, the resultant drought of 1935, and the 
extreme poverty and malnutrition already experienced by 
much of the rural population.

The failure of the monsoon in 1934 reduced the rivers 
in the south to a series of pools—fertile breeding grounds 
for the larvae of the mosquito Anopheles culcifacies that 
for a long time had been confined to the dry zone in the 
north. Later in the year, the explosion of the mosquito 
population coincided with large numbers of people being 
admitted into hospitals with high fever. The outbreak 
appeared rather suddenly in October 1934 around a 
river basin to the north of Colombo, Sri Lanka’s capital. 
A month later, hospitals in the wet zone (southwestern 
part of the island) were reporting 10 times the normal 
incidence of fever cases. By mid-December, the epidemic 
had engulfed 500,000 people, 10 percent of the island’s 
population. Plasmodium vivax, which spreads faster but is 
not as lethal, was the malaria parasite responsible for the 
first wave of infections.

The epidemic intensified and peaked in April 1935, 
with 1.5 million cases reported by the end of April. Chil-
dren under 10 years of age were hardest hit. Nineteen 
of the country’s 20 districts were severely affected; only 
Jaffna escaped infection. During this last phase, Plasmo-
dium falciparum, the most lethal of the malaria parasites, 
was most active. The epidemic slowly waned in inten-
sity and disappeared with the advent of normal rains in 
November and December 1935.

The state council, pressured by public demand, insti-
tuted extensive relief measures. A malaria surveillance 
service was established, its function being to gather 
information on carriers and vectors and to watch for a 
resurgence of the disease. Internationally, the epidemic 
was the focus of specialized research in malariology and 
was thus studied in great detail. Scientists learned from 
it that the alternating of drought and floods produced 
conditions ideal for an epidemic. Sri Lanka was invaded 
by another epidemic in 1968 that was not as damaging as 
this one.

Further reading: Harrison, Mosquitoes, Malaria and 
Man; Ludowyk, The Modern History of Ceylon.

Sri Lankan (Ceylonese) Malaria Epidemic of 
1968–69   Epidemic that struck the island of Sri Lanka 
(Ceylon) rather suddenly, infecting more than 500,000 
people with malaria.

Though not as severe as the SRI LANKAN MALARIA EPI-
DEMIC OF 1934–35, it took the authorities by surprise 
because it marked the resurgence of a disease (malaria) 
they had made intensive efforts to eradicate. Over two 
decades of an expensive spraying and surveillance cam-
paign had thus come to nought. Ironically, the malaria 
parasites had reestablished themselves in the very areas 
where eradication efforts had been the strongest.

Once more, the Sri Lankan authorities resorted to 
spraying DDT (dichloro-diphenyl-trichloroethane) using 
spray guns. In 1972, malaria cases declined to 150,000. 
However, in 1975, malaria incidence soared to 400,000 
cases.

Further reading: Harrison, Mosquitoes, Malaria and 
Man.

Stockholm Poliomyelitis Epidemic of 1887   Forty-
four cases of polio studied by the Swedish pediatrician 
Karl Medin, the first researcher to recognize the epidemic 
nature of the disease. Although endemic poliomyelitis 
had for centuries sporadically afflicted infants and young 
children, it did not become epidemic until the mid- to 
late 1800s. During those years, advances in public health 
and sanitation were gradually suppressing the poliovi-
rus, which can be spread by fecal contamination of food 
and water. As a result, many people did not develop the 
immunity that comes with childhood exposure. Once 
the virus was introduced into such a population group, it 
could take epidemic form, even striking adolescents and 
young adults.

Since the 1830s, doctors throughout Europe had 
reported small groups of simultaneous cases. As the cen-
tury went on, the number of victims in each outbreak 
began to increase, until a new peak was reached with the 
1887 epidemic in Stockholm. Medin himself had seen 
only one or two cases annually in the previous 15 years 
of his clinical practice, although he knew of an 1881 epi-
demic of 13 cases in northern Sweden.

Because he had a large patient group to study, Medin 
could describe the clinical features of poliomyelitis more 
precisely and more completely than anyone had done 
before. He observed that the first symptoms were minor, 
generalized ones, such as a slight fever that could even 
disappear entirely before coming back again. Damage to 
the central nervous system occurred only later and even 
then only in some of the sufferers.

When Medin presented his findings at the Tenth Inter-
national Medical Congress in Berlin in 1890, physicians 
from around the world took note. To recognize Medin’s 
ground-breaking work, many medical scientists for a time 
termed poliomyelitis “Heine-Medin disease,” pairing the 
Swedish doctor with Jacob von Heine, a German ortho-
pedist whose 1840 report described polio’s effects on the 
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spinal cord. Yet the announcement of the 1887 outbreak 
had an unfortunate consequence. By linking Sweden with 
polio, Medin’s work gave his country an ill-deserved repu-
tation as the breeding ground of the disease—a reputation 
strengthened with the SWEDISH POLIOMYELITIS EPIDEMIC OF

1905 and the SWEDISH POLIO EPIDEMIC OF 1911. Polio may 
have been especially severe in Sweden because the coun-
try is located far to the north and because its population 
was widely scattered, but other countries, including the 
United States and several in western Europe, also suffered 
epidemics of polio in the last decades of the 19th century.

Further reading: Bollet, Plagues and Poxes; Marks and 
Beatty, Epidemics; Paul, A History of Poliomyelitis.

Strasbourg Dancing Mania (St. Vitus’s Dance)   
Bizarre affliction apparently confined mostly to inhabit-
ants of the city of Strasbourg, France, manifesting itself 
in a maniacal or possessed state of uncontrolled dancing. 
Contemporary accounts differ widely as to the supposed 
cause of the phenomenon, which suddenly appeared in 
1518 and affected several hundreds of people, men and 
women of all ages, who would form groups of up to 100 
and dance literally until they dropped to the ground 
from exhaustion; some reportedly danced themselves to 
death. In an effort to contain the disruption the danc-
ers produced, the town prohibited public gatherings, 
and set aside special places for the victims to dance with 
attendants to watch over them. One chronicler says the 
dancers were cured at a Mass given them at the nearby 
monastery of St. Vitus of the Rock. It is unknown whether 
the malady was physical or psychic in origin.

Similar types of delirium, variously called St. John’s 
Dance, St. Guy’s Dance, and Tarantism, appeared in 
Europe from the 14th through 17th centuries (see DANC-
ING MANIA).

Further reading: Nohl, The Black Death: A Chronicle 
of the Plague; Rosen, Locura y sociedad: sociología histórica 
de le enfermedad mental.

Sub-Saharan African HIV/AIDS Pandemic Despite 
outbreaks in the former Soviet Union and Asia—where 
the number of cases rose rapidly in the late 1990s and 
the early years of the 21st century—sub-Saharan Africa 
remains the epicenter of the global epidemic of disease 
caused by human immunodeficiency virus (HIV). By 
the end of 2005, a quarter-century after the disease was 
first noticed, an estimated 24.5 million HIV-infected 
people lived in sub-Saharan Africa—about 64 percent 
of the world’s cases, in an area with just over 10 percent 
of the world’s population. Experts with the Joint United 
Nations Programme on HIV/AIDS (UNAIDS) calculated 
that in 2005, in at least 10 countries, 10 percent or more 

of adults aged 15 to 49 were HIV-positive. Even with the 
increasing availability on the continent of inexpensive 
antiretroviral drugs, which can keep infected people from 
becoming seriously ill with acquired immunodeficiency 
syndrome (AIDS), care and treatment for HIV-infected 
Africans are by no means widespread or adequate. As 
their immune systems deteriorate (as appears to happen 
eventually, even in those receiving antiretroviral therapy), 
many of them will die in the next decade. There were 2 
million AIDS deaths in 2005 alone, adding to the total of 
more than 20 million Africans who have succumbed to 
AIDS since the late 1970s.

As the continent’s leading cause of death, HIV/AIDS 
will continue to devastate African families: Since the virus 
has always been spread in this region primarily through 
heterosexual contact, frequently both a husband and a 
wife are infected, and many women have passed the virus 
on to their children. Two million Africans now infected 
with HIV are under the age of 15. Because so many peo-
ple are HIV-positive, life expectancy has already decreased 
significantly in some southern African countries, revers-
ing gains made in the second half of the 20th century; for 
the entire region, AIDS is projected to keep life expec-
tancy 12 to 17 years lower than the rates in other parts 
of the world. The burden of the disease—in health care 
costs and in lost productivity—harms a region already 
grappling with poverty and civil wars.

Despite these dire statistics and predictions, sub-Saha-
ran Africa has witnessed some progress in fighting the 
epidemic, including an ability to track it better. In the 
years between 2000 and 2005, 19 countries surveyed HIV 
infection in the population as a whole (not just among 
pregnant women attending antenatal clinics, the group 
most easily monitored); the more comprehensive data, 
including information from some rural areas for the first 
time, have suggested that overall infection rates are not 
as high as previously thought. But statistical refinements 
are not the only reason for the more optimistic outlook. 
In Senegal, for example, the prevalence rate (the percent-
age of the population who are infected) has been kept 
low—only 0.9 percent in 2005—because people have 
been taught how to avoid the virus; condom use has 
been promoted, especially in the regulated brothels; and 
the blood supply is properly screened. A similar early 
and vigorous national prevention program in Uganda 
reduced prevalence rates by more than half during the 
1990s (see UGANDAN HIV/AIDS EPIDEMIC). The practices 
encouraged by the Ugandan model—a delay in the start 
of sexual activity, a reduction in the number of partners, 
and an increase in condom usage—have been reported in 
several other African countries. In Kenya and Zimbabwe, 
for example, changes in sexual behavior have correlated 
with declines in prevalence; in the urban areas of Burkina 
Faso, the rate of HIV infection in pregnant women aged 
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15 to 24 dropped from almost 4 percent in 2001 to under 
2 percent just two years later. Since 2000 many Western 
pharmaceutical firms and international groups, spurred 
in part by United Nations meetings and conferences, have 
been providing Africans with low-cost or free antiretro-
viral drugs and building a health care infrastructure in 
places that lack one. Africans themselves have scaled up 
their commitment to fighting HIV/AIDS: the governments 
of 25 low-income countries increased spending on AIDS 
by 130 percent in the four years after 2001, and numer-
ous community and religious groups have stepped up to 
educate their peers about avoiding HIV and how to care 
for those infected.

Extensive scientific research has shown that HIV most 
likely originated in central Africa as a mutant (and lethal) 
version of nonfatal simian viruses. HIV probably caused 
occasional instances of disease as far back as the 1930s, 
but only in the late 1970s and early 1980s did cases of 
severe wasting and immunosuppression become common 
enough to attract notice by doctors. Increasing trade and 
urbanization and improved transportation, which bring 
people into greater contact with one another, have con-
tributed to the virus’s spread since the 1970s; populations 
have also been displaced because of wars, famines, and 
other natural and human-made disasters—such as the 
1990s Rwandan genocide and the war in the Democratic 
Republic of the Congo from 1998 to 2003. As armies have 
crossed Africa and as refugees have been on the move, 
HIV infection has traveled with them.

In the early years of the epidemic, East African coun-
tries had the highest prevalence rates on the continent, 
but during the 1990s, that dubious distinction was 
claimed by countries in the south, which continued to 
be the hardest hit through 2005. The numbers are stag-
gering: In Swaziland, about one-third (33.4%) of adults 
are infected—the highest percentage in the world; in 
Botswana, 24.1 percent; in Lesotho, 23.2 percent. Of 
HIV-infected people worldwide, almost one-third live in 
southern Africa—as do about 43 percent of all children 
and just over half of all women who have the disease. 
One-third of global AIDS deaths occur here.

Although affected more than most other areas on the 
continent, southern Africa shares with its neighbors a 
number of factors that have hastened the spread of HIV. 
Health-care resources (including the antibiotics to treat 
other sexually transmitted diseases, whose lesions pro-
vide HIV with an easy entrance into the bloodstream) are, 
for the most part, grossly deficient. Poverty and unem-
ployment have compelled Africans (mostly men) to travel 
in search of work, often from rural to urban areas or as 
the seasons change—and that mobility creates conditions 
ripe for HIV transmission. For example, the provinces 
in Mozambique—desperately poor and underdevel-
oped—that are along transport routes to other countries 

with high rates of infection (South Africa, Malawi, and 
Zimbabwe) have seen a sudden rise in cases of HIV; men 
employed for long periods of time in Botswana’s diamond 
mines have often contracted HIV from sex workers and 
then brought the virus back to their wives. Women at 
home, trying to make ends meet, may also sell sex for 
money.

Rural wives and urban prostitutes are not the only 
women who engage in sex for economic gain. Many teen-
age girls have sex with “sugar daddies,” older men who 
give them cash and gifts in return; some men believe that 
having sex with a virgin will cleanse them of the virus. 
The imbalance—in age and in social and economic 
power—in such relationships is one reason that teen-
age girls are much more likely than boys their own age 
to be infected with HIV. In both Kenya and Zambia, for 
instance, girls aged 15 to 19 are six times as likely to be 
HIV-positive as boys in the same age group, and in Zim-
babwe, nearly 80 percent of 15-to-24-year-olds who are 
infected are women. Gender inequality is manifested in 
many other ways: Girls are less likely to go to school, 
where they might be reached by the HIV-education pro-
grams that many countries are establishing; in many 
areas, girls are married while still in their early teens, 
often to older men whose extramarital affairs are excused; 
wives are expected to remain faithful and submissive. 
Even if women know that condoms can prevent the 
spread of HIV, they are often unable to overcome the 
widespread reluctance of men to use them.

In part because unprotected heterosexual intercourse 
more readily transmits HIV from men to women than the 
other way around, sub-Saharan Africa was for years the 
world’s only region in which more women than men were 
infected; 59 percent of HIV-positive adults at the end of 
2005 were women. The high prevalence of HIV among 
women has harmed the next generation; despite the dis-
covery (tested in several African countries in the late 
1990s) that a short course of antiretroviral drugs given 
to a pregnant woman can nearly eliminate the chance 
that she will pass the virus to her baby during pregnancy, 
childbirth, or breast-feeding, sub-Saharan Africa leads the 
world in cases of mother-to-child transmission. In 2005, 
it was estimated, fewer than 6 percent of all pregnant 
women were offered the testing and drugs that might 
have kept their babies free from HIV.

Even noninfected children pay the price for HIV/AIDS. 
About 12 million African children have lost one or both 
parents to the disease since the epidemic began. Many 
children find themselves caring for younger siblings or 
taking on work their parents used to do; some orphans 
are forced into the streets, while others may be taken in 
by members of their extended families. But without sub-
sidies or donations, these relatives—who are frequently 
grandparents—may not have enough income to feed, 
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clothe, and educate the children properly. In northern 
Zambia, where subsistence farming is the norm, a study 
showed that HIV-affected households that were headed 
by women included an average of 3.6 AIDS orphans each 
and did not have sufficient food for nearly one-third of 
the year. Since the late 1990s, many African nations have 
tried to assist AIDS orphans, for instance by eliminating 
or reducing the fees for attending school—yet such chil-
dren go to school at lower rates than do their peers.

While catastrophic to individual households, HIV 
disease has also exacted a macroeconomic toll that will 
only grow during this century. Because HIV is sexually 
transmitted, it tends to strike young adults who would 
otherwise be the hardest-working members of society. In 
Nigeria and Mozambique, for example, more than 60 per-
cent of new HIV cases occur in 15-to-25-year-olds, and 
from 2000 to 2005, adults aged 20 to 49 accounted for 60 
percent of all deaths in sub-Saharan Africa, in contrast to 
only 20 percent in the period from 1985 to 1990. AIDS 
deaths were largely responsible for that demographic 
shift. Although all sectors of the economy have been hit 

by HIV/AIDS, losses in certain areas—such as health care 
and teaching—in turn make the epidemic even worse, 
as fewer people are available to treat those afflicted with 
HIV disease or to educate the younger generation on how 
to prevent the spread of the virus. Heavily agricultural 
nations also suffer: In 12 countries with high rates of HIV 
infection, agricultural workforces had declined by 2000 
by anywhere from 3 to 10 percent. Such a reduction, it 
is thought, caused food shortages in Zambia in 2002. 
Because a good diet improves both the quality and the 
length of life for HIV-infected people, the impact of AIDS 
is even greater in a country that lacks enough healthy 
farmers to plant and harvest crops.

Antiretroviral drugs may diminish that impact by 
keeping HIV-infected people alive, relatively healthy, and 
productive for longer. In the late 1990s, after combina-
tion therapy was introduced in industrialized countries, 
many people began advocating for its use in the devel-
oping world as well. Western pharmaceutical companies 
(often under pressure from activists) made agreements 
to provide discounted drugs, generic versions were soon 

An AIDS patient being assisted by a nurse at his home in Hlabisa, about 250 miles north of Durban, South Africa. At the time (mid-July 
2000), the Hlabisa area had the highest rate of HIV/AIDS infection in South Africa. (Associated Press/AP)
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created, and governments—such as Botswana in 2002 
and Zambia in 2005—committed to subsidizing (with 
funding from outside sources, if necessary) antiretrovi-
ral treatment for all people with advanced HIV infection. 
These efforts were encouraged by the United Nations 
and the World Health Organization, whose “3-by-5” ini-
tiative of 2003 aimed to get 3 million people worldwide 
antiretroviral therapy by the end of 2005. Although that 
goal was not reached, the number of people in sub-Saha-
ran Africa on the drugs more than doubled in 2005 alone; 
in Botswana, relatively stable and prosperous compared 
to its neighbors, 85 percent of HIV-positive people who 
needed drugs were receiving them by the end of 2005. 
Achievements like that laid to rest the concerns voiced in 
the late 1990s that citizens of developing nations, which 
lack numerous health-care resources, would be unable to 
benefit from sophisticated drug therapy; in fact, compli-
ance rates are generally equal to or better than those in 
high-income countries, in part because nongovernmental 
organizations educate Africans on taking the drugs and 
dealing with their side effects.

The successes of expanding antiretroviral therapy, 
the attention paid to Africa by richer nations and other 
external donors, and the response of community groups, 
however, do not negate the very real burden HIV/AIDS 
places on sub-Saharan Africa. At 3.9 percent, the preva-
lence rate in Nigeria, for example, seems low compared 
to percentages elsewhere in Africa; but as the continent’s 
most populous country, Nigeria had a total of 2.9 mil-
lion HIV-infected people at the end of 2005—the third-
largest number of cases in the world, after India and 
South Africa. Although (as in sub-Saharan Africa in gen-
eral) most new HIV cases in Nigeria come from unpro-
tected heterosexual contact, about 10 percent are caused 
by contaminated blood—a transmission means largely 
eliminated in most of the rest of the world, where blood 
supplies are routinely screened for HIV. For various rea-
sons—sometimes a reluctance to follow calls to action 
by Western nations, who were seen as imperialistic, 
sometimes a focus on other priorities—many African 
governments delayed acknowledging the scope of the 
HIV epidemic, thereby giving the virus time to spread 
unchecked until prevalence levels are as high as they 
now are. Some African leaders are still reluctant to take 
strong public-health measures; in 2004, for example, the 
head of Zambia’s national AIDS council, citing a concern 
for morality, refused to allow condoms to be given out 
in schools. The actions of other rulers seem designed to 
foster the spread of HIV; in Zimbabwe, land redistribu-
tion and forcible removal of urban residents from their 
homes—along with other policies of the country’s presi-
dent, Robert Mugabe—have driven the economy into a 
precipitous decline, led to an increase in violence, and 
cut people off from health care, including HIV services. 

Despite the promise offered by antiretroviral treatment, 
it is not a cure; because the drugs must be taken for an 
entire lifetime, countries in Africa, and their donors, will 
be paying for years to keep millions of HIV-infected peo-
ple alive. Their number is growing: Notwithstanding the 
real gains made in education and prevention, 2.7 million 
people in sub-Saharan Africa contracted HIV in 2006. 
See also HIV/AIDS PANDEMIC; SOUTH AFRICAN HIV/AIDS 
EPIDEMIC.

Further reading: Fredriksson-Bass, Jenni, and Anna-
bel Kanabus, “HIV and AIDS in Botswana,” updated 
June 28, 2006. Available online. URL: http://www.avert.
org/aidsbotswana.htm. Accessed April 3, 2007; Kanabus, 
Annabel, and Jenni Fredriksson-Bass, “HIV and AIDS in 
Africa,” AVERT, updated June 28, 2006. Available online. 
URL: http://www.avert.org/aafrica.htm. Accessed April 
3, 2007; McLaughlin, “In Africa, a New Commitment 
to Treat AIDS,” Christian Science Monitor, 9 December 
2005; Noble, Rob, “HIV and AIDS in Zambia: The Epi-
demic and Its Impact,” AVERT, updated June 6, 2006. 
Available online. URL: http://www.avert.org/aid-zambia.
htm. Accessed April 3, 2007; Pembrey, Graham, “HIV 
and AIDS in Zimbabwe,” AVERT, updated June 29, 2006. 
Available online. URL: http://www.avert.org/aids-zimbabwe.
htm. Accessed April 3, 2007; Pennington, Jane, “HIV and 
AIDS in Nigeria,” AVERT, updated June 29, 2006. Avail-
able online. URL: http://www.avert.org/aids-nigeria.htm. 
Accessed April 3, 2007.

Sub-Saharan African Yellow Fever Outbreaks of 
2000–05 Series of scattered outbreaks of yellow fever 
(YF) that erupted across many countries in sub-Saha-
ran Africa, where it is endemic, from 2000 to 2005. The 
outbreaks varied in their intensity, with Guinea, Côte 
d’Ivoire, Liberia, and Sudan being among the worst 
affected. International Health Regulations require that 
YF, an arthropod-borne virus of the Flaviviridae fam-
ily, be reported. However, it is frequently underreported, 
especially in Africa where mild human cases often go 
undetected. In its most severe form, YF is a highly 
lethal disease. According to the World Health Organiza-
tion (WHO), there are approximately 200,000 cases and 
30,000 deaths worldwide annually.

A couple of confirmed cases in Nigeria in May 2000 
led to a mass vaccination campaign in the Kano and 
Ekriti states, which prevented the further spread of the 
disease. In August 2000, YF broke out in Liberia’s Grand 
Cape Mount County (adjoining Sierra Leone), where 110 
suspected cases (and at least four deaths) were reported. 
WHO provided 180,000 doses of the vaccine and inocu-
lated those at risk with the assistance of local groups. It 
also tried to improve detection and monitoring capabili-
ties across the country. The country of Benin recorded 28 
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cases, including four deaths. Then, in December 2000, 
512 suspected cases, including 190 deaths, were reported 
from 15 districts in northwest Guinea. By March 2001, 
804 cases and 240 deaths were reported from 18 dis-
tricts—making it Africa’s largest YF outbreak in 10 years. 
International agencies such as WHO, UNICEF, and MSF 
worked with Guinea’s Ministry of Health to conduct mass 
vaccinations in the affected areas. The European Com-
mission donated US$1.5 million to fund emergency mass 
vaccination in Liberia and Guinea.

In mid-2001, an outbreak of YF was reported in Côte 
d’Ivoire. By late September, there were 169 suspected 
cases, including 20 deaths in 20 districts across the coun-
try, including the capital Abidjan, where half of the 10 
precincts were affected. Forty-two suspected cases and 
seven deaths were reported in the capital city during 
Africa’s first urban outbreak in 10 years. The Ministry of 
Health introduced targeted vaccinations in two city areas, 
while WHO, which dispatched a Rapid Assessment Team, 
appealed for US$2.9 million in international aid to pro-
cure vaccines and conduct mass vaccinations in the city 
(population about 3 million) to prevent YF from becom-
ing a major public-health issue. Nearly 775,000 citizens 
were immunized within three days, even as additional 
doses of the vaccine were awaited. Surveillance and vec-
tor control activities were also stepped up. Other part-
ners of the Global Outbreak Alert and Response Network 
(GOARN) also joined the effort. Travelers to the region 
were warned of the risk and urged to exercise caution.

Around the same time, the three suspected cases in 
Liberia’s Maryland County died. In September 2001, 
Guinea’s Ministry of Health reported 29 suspected cases 
in Conakry (two deaths) and N’zerekore. A National Epi-
demic Committee, assisted by many international aid 
agencies, and a treatment center were established while 
vector surveillance and monitoring activities were carried 
out in Conakry.

Senegal had a small outbreak (18 cases) in its Diour-
bel and Ziguinchor areas in January 2002. YF broke out 
again in the same area in October, with the majority of 
confirmed cases (33) reported from Touba city (popu-
lation about 800,000), Mbacké and Bambey districts, 
Diourbel region, Gossas in the Fatick region, and Tam-
bacounda district in that same region. Despite severe vac-
cine shortages, nearly 800,000 people were vaccinated. 
Insecticide spraying began in and around Touba where 
the Aëdes aegypti mosquito was rampant. Public educa-
tion programs were also initiated. By late November, 60 
confirmed cases and 11 deaths were reported. Once again, 
international agencies were prominently involved in the 
fight against the disease.

In February 2003, 43 cases and 24 deaths were 
reported from Macenta and Kérouane districts by Guin-
ea’s Ministry of Public Health. Nearly 600,000 people 

were targeted in a mass vaccination campaign. Interna-
tional aid agencies supplied vaccines and operational and 
technical expertise to make this possible. In May 2003, 
Sudan’s Imatong and Ikotos districts in Torrit County 
in the southeast reported 178 suspected cases and 27 
deaths. WHO, assisted by other international agencies, 
began emergency vaccination measures in Torrit County 
and parts of neighboring Budi and Magwi counties. Sierra 
Leone reported an outbreak in August–September 2003, 
with 90 cases and 10 deaths over eight districts. Again, 
a mass immunization campaign was initiated with the 
help of WHO and other international agencies. In Octo-
ber 2003, a small outbreak in southwestern Burkina Faso, 
near the Côte d’Ivoire border, was contained quickly with 
vaccination and improved monitoring.

In February 2004, YF struck Liberia, already reeling 
from years of civil war and a crumbling health infrastruc-
ture. Fearing a catastrophe if the outbreak spread into the 
vast refugee camps where some 500,000 internally dis-
placed persons (IDPs) lived under squalid conditions, the 
Ministry of Health and Social Welfare together with WHO 
and UNICEF requested US$1.3 million to help combat it. 
The stockpile of 80,000 vaccine doses was used to target 
the two counties (Bong and Nimba) bordering Guinea 
and Côte d’Ivoire, but half a million additional doses were 
urgently requested. By March, 39 suspected cases, includ-
ing eight deaths, were reported from eight counties. Sixty 
percent of the targeted population was vaccinated on an 
emergency basis by international and local aid agencies. A 
small outbreak (25 suspected cases) occurred in Burkina 
Faso during May 2004, but it was confined to the Bobo-
Dioulasso and Gaoua areas. Another outbreak in Novem-
ber 2004 was located in the Sindou district—Cascades 
region near the border with Mali and Côte d’Ivoire—and 
was quickly monitored and controlled. Around the same 
time, Guinea reported six cases from the Faranah region 
in the north. Mass vaccination during December helped 
contain the outbreak.

Mali reported one confirmed and fatal case in Kita 
district in January 2005. During October–November that 
year, 53 suspected cases (with 23 deaths) were reported 
mainly from its Kayes region. A vaccination campaign 
was launched quickly to target the at-risk districts. Later 
in 2005, Guinea reported two outbreaks (nine cases and 
four deaths)—the first from the Fouta Djalon area, the 
second spread out across Boké, Kankan, N’Zérékoré, Fara-
nah, and Conakry City. By December, there were 114 sus-
pected cases with 26 deaths. A small outbreak (four cases 
with one fatality) occurred in the border regions between 
Burkina Faso and Côte d’Ivoire; an extensive vaccination 
strategy was planned for both countries. Senegal’s two YF 
fatalities during September led to mass vaccination in the 
districts of Goudiri and Kidira. Sudan’s South Kordofan 
State recorded the largest outbreak of the year—565 cases 
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including 143 deaths (a case-fatality ratio of 25.3 percent) 
had been reported by December 6. The Global Alliance 
for Vaccines and Immunization released 1.7 million vac-
cine doses from its emergency stockpile. The Yellow Fever 
Task Force, consisting of local and international organiza-
tions, began a large-scale immunization campaign.

In October 2006, two cases of YF were reported from 
Côte d’Ivoire.

Further reading: Grassia, Tara, “Yellow Outbreaks 
Continue in South America and Subsaharan Africa,” Infec-
tious Disease News, February 2006. Available online. URL: 
http://www.infectiousdiseasenews.com/200602/frameset.
asp?article=yellow.asp. Accessed April 3, 2007; World 
Health Organization, “Largest Yellow Fever Outbreak in 
West Africa in Ten Years Hits Guinea.” Afro-Epi Newslet-
ter, January 2001. Available online. URL: http://www.afro.
who.int/ddc/vpd/bulletins/2001/jan2001.pdf. Accessed 
April 3, 2007.

Sudanese Ebola Outbreaks of 1976 and 1979
Outbreaks of Ebola hemorrhagic fever in Sudan’s three 
southern provinces in 1976 and 1979. The first one 
struck two months before the more disastrous ZAIREAN

EBOLA EPIDEMIC OF 1976 but did not receive much inter-
national attention until it was almost in its last stages.

The first identified case was that of a storekeeper in a 
cotton factory in the southern Sudanese town of Nzara. 
He began hemorrhaging profusely from various extremi-
ties, went into shock, and died at home on July 6, 1976. 
Within days, two of his colleagues, who worked at desks 
alongside him, died in similar fashion. One of these men, 
named Ugawa, had a large circle of friends and several 
mistresses, so the contagious Ebola virus spread rap-
idly across town. Two-thirds of the Ebola cases reported 
in Nzara were traced to Ugawa. At least 35 deaths were 
people connected to the cotton factory. When Ugawa 
was struck, he sought treatment in the nearby town of 
Maridi’s one local hospital, which soon turned into a 
morgue. Unsterilized needles used by the medical staff 
helped the epidemic spread quickly among patients and 
hospital staff alike. The last week of September was the 
most intense—when 30 of the hospital’s 42 staff mem-
bers became infected. Fearful patients in the last throes 
of the disease stripped off their clothes and ran out into 
the streets. The medical staff panicked as well and ran off 
into the bush. The few nurses who remained closed the 
hospital and began to care for Ebola patients in a special 
mud-and-stick chamber. The virus was so powerful that 
it caused the skin, hair, and even fingernails of patients 
to fall off. As the hospital emptied and the use of con-
taminated needles stopped, the outbreak abated as well, 
but not before it had infected 137 people and caused 59 
deaths (as of October 9, 1976). The mortality rate was 53 

percent, against 88 percent for the Zairean outbreak in 
1976.

This particular strain of the virus, later called Ebola 
Sudan, was highly contagious and was capable of pass-
ing through 16 generations of infection while being 
transmitted from person to person. When foreign medi-
cal researchers realized that the local practice of cleans-
ing the bodies before burial had contributed greatly to 
the spread of the disease, they called for an end to this 
practice. They promised to cleanse the bodies themselves 
and to do so according to tribal customs. Had the virus 
been airborne, many more would have succumbed to its 
lethal power. Also, because of the political rifts between 
the northern Islamic and southern animist and Chris-
tian populations in Sudan, the government in Khartoum 
sealed off the southern part of the country once the epi-
demic was confirmed. All transportation (notably planes 
and trucks) in and out of the southern region came to a 
grinding halt, leaving many of the international experts 
stranded in Khartoum (the capital) for days. As a result, 
the epidemic was contained in that area and did not 
spread to the densely populated northern cities. Mean-
while, a six-week-long quarantine had created famine-like 
conditions in the south. International teams, who came 
on the scene during the later stages of the Sudanese out-
break, thought at first that it may have been part of the 
Zairean epidemic, but the two strains, although similar, 
were not identical. The three strains of Ebola virus (Zaire, 
Sudan, and Reston) along with the Marburg virus, were 
later classified as members of a new family of negative-
stranded RNA viruses, the Filoviridae.

When the 1976 epidemic ended (November 20), 284 
ebola cases and 151 deaths had been reported. Only four 
of the cases could not be directly traced to Nzara (where 
the cotton factory was the center of the outbreak) or 
Maridi (where the local hospital was the epicenter). Lab-
oratory studies of animal specimens from the cloth room 
in Nzara, revealed that none of the animals carried the 
Ebola virus, so the origin of the Nzara outbreak remains 
unsolved.

In early August 1979, with Sudan in the throes of 
an escalating civil war, Ebola struck again in Nzara and 
spread rapidly. The index case, again, was that of a worker 
in a cotton factory who succumbed at Nzara hospital on 
August 2. Again, the area was virtually cordoned off from 
the rest of the country. The World Health Organization 
(WHO) was notified in mid-September, and an expert 
arrived in Nzara on September 22. He found that the 
disease struck suddenly and without any warning, with 
patients complaining of terrible headaches and weak-
ness. Within days, their condition worsened—chills, high 
fevers (over 105°F), severe muscle and joint pains, and 
throats so sore that they had trouble swallowing saliva, 
let alone any food. Around the fourth day, the patients 
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began hemorrhaging from various extremities. When 
death came, it was due to shock on account of fluid loss. 
Once again, it appeared that the hospital was the center 
of the outbreak and the experts had a hard time convinc-
ing people to bring their Ebola patients and victims there. 
This time, the outbreak was too widespread for the lone 
international expert to handle the pre-burial rituals him-
self. So he provided those attending the funerals with 
protective gear that would allow them to handle the prep-
arations themselves. In return, he was allowed to remove 
blood and tissue samples for his research.

A month later, Sudan’s 1979 Ebola outbreak appeared 
to be under control and the government was urged to lift 
the quarantine which was again creating famine-like con-
ditions. Traveling across the largely inaccessible region, 
the team found 56 Ebola cases (the mortality rate was 65 
percent). Again, none of the samples from the cotton fac-
tory were found to be carrying the Ebola virus.

Further reading: Ryan, Virus X—Tracking the New 
Killer Plagues out of the Present and into the Future.

Sudanese Leishmaniasis Epidemic of 1988–93 One 
of the largest recorded epidemics of visceral leishmani-
asis (also called kala-azar and “dumdum fever”), killing as 
many as 40,000 persons in the African country of Sudan.

Transmitted through the bite of infective sandflies, the 
chronic systemic disease was thought to be typhoid fever 
when the first cases began to appear in southern Sudan’s 
Upper Nile province early in 1988. But by mid-year 
Dutch medical authorities had determined that the infec-
tions were visceral leishmaniasis, which initially struck 
nomadic cattle herders who were bitten by diseased sand-
flies carrying the protozoan parasite Leishmania donovani.
The insects lived in the river regions or in wet organic 
debris. Thousands of inhabitants in and around Bentiu 
became infected, as well as thousands of people in the 
capital of Khartoum, about 500 miles to the north in the 
central part of the country. Many Sudanese refugees from 
the south had fled to Khartoum for security because of 
ongoing civil war.

Before 1988, leishmaniasis normally affected only 
a limited number of people in southern Sudan. With 
famine, displacement of populations, and disruption of 
health services because of war, conditions were advanta-
geous for an epidemic. Malnourished persons can develop 
severe forms of the disease, which brings fever, inflamma-
tion of the spleen and liver, swelling of the lymph nodes, 
and sometimes anemia. Prompt diagnosis of the disease 
and early treatment of patients (such as daily injections 
of pentavalent antimonials for 30 days) had helped con-
trol outbreaks in the past, but the war was an obstacle, 
preventing the sick from reaching special clinics or medi-
cal facilities set up in western Upper Nile province and 

Khartoum, where about 13,000 and 2,500 patients were 
treated, respectively, by mid-1989. These clinical cases 
represented only a small fraction of the many reported in 
the large area between Bentiu and Khartoum. There was 
insufficient medication to treat all the sick at the newly 
established clinic run by Sudanese physicians and pub-
lic-health employees at Bentiu. An estimated 600,000 
to 700,000 people in Sudan became infected with leish-
maniasis, for which there is no available vaccine. In some 
villages in the south, the disease killed 30 percent to 40 
percent of the inhabitants.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; World Health Organiza-
tion, “Leishmaniasis Epidemic in Southern Sudan.”

Sudanese Relapsing Fever Epidemic of 1926–28
Unexpected, severe outbreak of louse-borne relapsing 
fever in Sudan’s western province of Darfur, where the 

Located on a tributary of the White Nile River in southern Sudan, 
the village of Bentiu became a focal point during the severe visceral 
leishmaniasis epidemic of 1988–93. Also known as kala-azar, the 
infectious disease is caused by a protozoan organism carried by a 
type of sandfly called Phlebotomus.
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systemic spirochetal disease raged for 18 months between 
1926 and 1928. The epidemic, which probably killed at 
least 200,000 persons in Darfur, was successfully con-
tained within the province by the efforts of a small team 
of medical officials and assistants.

Between 1908 and 1925, only five human deaths out 
of 200 cases of relapsing fever were recorded in Sudan, 
then a British colony. The next year, in September, the 
towns of Nyala and Kebkebia in Darfur reported much 
fever, along with the district of Zalingei. The senior medi-
cal officer of Darfur, G. K. Maurice, and his staff of seven 
were not certain at first which vector, the louse or the 
tick, was responsible for the disease, so dual methods of 
elimination were first employed.

Maurice ordered the burning of all infected living 
quarters in villages in order to get rid of ticks, which are 
carried by rodents and other animals. However, when 
lice were found to be the culprits, the burning ceased, 
and all efforts were concentrated on systematically 
delousing the inhabitants of the infected areas. Cloth-
ing was repeatedly boiled. To rid their heads of lice, men 
had their hair shaved off, and women applied a mix-
ture of fat and kerosene to their heads. The sick were 
isolated in temporary shelters and treated with the drug 
Novarsenobillon. To prevent the disease from spread-
ing to other provinces, sick travelers were detained and 
deloused at newly established border stations. Darfur’s 
native Fur people, after whom the province was named, 
suffered from recurring high fever with pain and nau-
sea but strongly resisted medical treatment; many con-
cealed their sick, hid their clothing, and refused to be 
isolated. Nearly a quarter of the Fur people perished in 
the epidemic, which was under control by the beginning 
of 1928.

The actual number of human deaths from the epi-
demic varied in different reports. The Sudan Medical 
Service’s Annual Report for 1926 recorded 10,000 deaths 
in Zalingei, an area with a population of 40,000. Another 
official report in 1933 listed 20,000 deaths attributed 
to relapsing fever in the 1926–28 epidemic. However, 
a British official in the Sudan Medical Service, C. E. G. 
Beveridge, recorded and published that at least 200,000 
persons died from the epidemic in Darfur; this figure 
seems most probable because the province’s estimated 
population had dropped from 750,000 in 1926 to 500,000 
in 1929.

Relapsing fever continued to be a health problem in 
Sudan, whose Blue Nile province, the home of rich cot-
ton fields, had 386 reported cases and 46 deaths in 1930. 
There were more than 22,600 cases in all the provinces 
of Sudan between 1935 and 1942; afterward the disease 
declined considerably in the country.

Further reading: Hartwig and Patterson, Disease in 
African History; Scott, A History of Tropical Medicine.

Sudanese Yellow Fever Epidemic of 1940 Severe 
yellow fever epidemic in the Nuba Mountains of Sudan, 
killing more than 1,500 people out of some 15,000 who 
were infected in 1940.

During the annual rainy months in the Nuba Moun-
tains, yellow fever broke out in the southern areas of 
Moro, Tira, Limon, Heiban, and Tira Okhdar. Those 
stricken with the virus suffered high fevers, acute head-
aches, agonizing pain, and jaundice; some vomited large 
amounts of blood and sometimes died quickly. Medi-
cal authorities were unable to determine which species 
of mosquito was transmitting the virus and feared that 
the localized epidemic in the southern Nuba Moun-
tains could easily spread (due to an increased number of 
infested mosquitoes) to adjacent areas and to the eastern 
frontier of Sudan (then known as Anglo-Egyptian Sudan), 
where Allied soldiers were stationed at the start of World 
War II. Consequently, authorities instituted the first pre-
ventive measures against a rural epidemic of yellow fever 
in Central or East Africa. The entire Nuba Mountains area 
was isolated under a quarantine measure; railway, river, 
and air traffic to and from the region was stopped. To the 
north, the city of El Obeid (more than 100 miles from 
the epidemic area) established precautions and cordons 
because some hospital patients were jaundiced (later 
they were determined to have hepatitis); house-to-house 
inspections for yellow fever were made there as well. El 
Obeid was a major terminus of the Sudan Railway, and its 
population was known to be entirely nonimmune to yel-
low fever.

In early December 1940, as the epidemic was abating 
after the virus-carrying mosquitoes had disappeared fol-
lowing the rainy season, vaccine for the disease arrived in 
Sudan, and massive inoculation of inhabitants took place 
in and around the epidemic area. Afterward a survey of 
immunity indicated that an estimated 40,000 cases of yel-
low fever might have occurred in Sudan in 1940; also, 
a study determined that the disease may or may not be 
transmitted by the mosquito Aëdes aegypti (its usual vec-
tor in Africa). Since the epidemic in the Nuba Mountains 
area, there have been only rare and minor outbreaks of 
the disease in Sudan.

Further reading: Horsfall and Rivers, eds., Viral and 
Rickettsial Infections of Man; Kirk, “Some Observations on 
the Study and Control of Yellow Fever in Africa.”

Swedish Epidemics of the Early 1740s   Outbreaks 
of typhus, dysentery, and relapsing fever that attacked all 
of Sweden, although they were especially lethal in south-
west counties. The stage had been set for the epidemics 
with the winter of 1739–40, when temperatures were 
below average, according to the observations of the Swed-
ish scientist Anders Celsius, and the country’s interior 
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lakes thawed much later in the spring than usual. Win-
ters remained abnormally cold for the next few years in 
all western Europe as well as in Sweden.

As people spent more time indoors during the harsh 
winters, they made it easier for a louse-borne infection 
such as typhus to spread. By cutting short the growing 
season, the cold weather also led to unusually low har-
vests; as draft animals starved, died of exposure, or were 
slaughtered as food, it became harder to plow and sow 
the fields for the next year’s crop. With little grain left to 
harvest and little work to do in the countryside, peasants 
either joined the ranks of the army (Sweden had declared 
war on Russia in July 1741) or migrated to the city to 
find work or food. As beggars, soldiers, and displaced 
peasants traveled the country, they carried diseases with 
them.

Doctors throughout Sweden had been sending regular 
medical reports to Stockholm since 1736, when a cen-
tral bureau had been established to collect statistics on 
births and deaths and to monitor outbreaks of disease. 
(The detailed records allow us to track the epidemics of 
the early 1740s.) According to the reports, typhus first 
arrived in southwest Sweden in February 1742, brought 
by beggars from Norway, where it had been epidemic 
since the previous autumn. The outbreak was intensified 
as Swedish Finns crossed the border to claim inheritances 
from relatives who had died. The typhus they carried 
back with them to Sweden was as fatal as the plague, 
according to one doctor, who noted that it often caused a 
hemorrhage just before killing its victims.

Somewhat less lethal was “hot fever” (perhaps relaps-
ing fever), which began to strike southwest Sweden in 
the spring of 1742, peaked that autumn, and continued 
into the following year. Dysentery had appeared earlier, 
in 1741, and went on to infect all areas of the country; it 
did not dissipate until 1743, perhaps because warm, dry 
summers has allowed the bacteria responsible for the dis-
ease to proliferate.

The epidemics were particularly severe in southwest 
Sweden. In Varmland county the death rate in 1742 was 
121.6 per 1,000 people—that is, about 12 percent of the 
population died in just one year. Although other parts of 
Sweden were not affected to the same degree, they did 
suffer from the epidemics, mostly because of military 
activities. As troops gathered and traveled to scenes of 
battle (none of which were on Swedish soil), as military 
ships put in at Swedish ports, and as soldiers returned 
home from the fighting, they carried typhus and dysen-
tery to the people in those areas. The end of the Russo-
Swedish War of 1741–43 coincided with a return to 
normal climatic conditions and harvest yields, and the 
epidemics rapidly abated. In 1744, only one small area 
in central Sweden experienced a population deficit (an 
excess of deaths over births).

Further reading: Post, Food Shortages, Climatic Vari-
ability, and Epidemic Disease in Preindustrial Europe; Utter-
strom, “Some Population Problems in Pre-Industrial 
Sweden.”

Swedish Poliomyelitis Epidemic of 1905 Out-
break of 1,031 cases of poliomyelitis (infantile paralysis), 
mostly in the rural areas of Sweden, that occurred in the 
summer and autumn of 1905. During those months, the 
Swedish doctor Ivar Wickman traveled the countryside, 
collecting reports of cases and following possible lines of 
transmission. His painstaking investigations were a mile-
stone in polio epidemiology: he proved not only that the 
disease was highly contagious, but also that it could be 
spread by people who suffered only mild symptoms and 
escaped lasting paralysis.

Until the late 19th century polio seems to have been 
an endemic but sporadic disease. In the last few decades 
of the 1800s, however, physicians had begun to observe 
clusters of polio cases, with several dozen victims in 
each. Credit for recognizing that polio could take on epi-
demic form in immune populations is given to Karl Oskar 
Medin, Wickman’s teacher, who analyzed the STOCKHOLM

POLIOMYELITIS EPIDEMIC OF 1887. Despite Medin’s contri-
butions, researchers were still not certain whether the 
disease was actually contagious and if so, how it could be 
transmitted from person to person. Once polio cases were 
reported in 1905, Wickman saw an opportunity to answer 
those questions.

While the epidemic bypassed the larger cities, it struck 
with a vengeance in the countryside of Sweden, afflicting 
five or six out of every 1,000 inhabitants. Because most 
rural communities were remote and self-sufficient, it 
was fairly easy for Wickman to re-create the dates and 
means of contact between them; the disease, he found, 
tended to travel along the major roads and railways. Once 
it reached a village, it could be spread mainly through 
school contacts. Wickman identified at least four local 
outbreaks in which the school was the primary infec-
tion site—which is not surprising, since polio is mostly 
a disease of the young. The highest incidence of severe 
cases (those that led to paralysis) occurred among chil-
dren three to six years in age, with infants up to age three 
forming the next most susceptible group. Even among 
children between the ages of six and 15, the attack rate 
was still high, with more than 30 patients per 100,000 
individuals.

Wickman concentrated not on such paralytic cases, 
however, but on the so-called abortive ones, in which 
people came down only with the fever that marks the 
first stage of the disease. Claiming that polio does not 
always attack the central nervous system to cause perma-
nent weakness or paralysis, Wickman included the abor-
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tive cases in his total count and found that they equaled 
or surpassed the number of paralytic cases. Wickman’s 
focus on patients with only mild manifestations of polio 
enabled him to make two findings essential to under-
standing polio: Patients with abortive cases were just as 
capable as the paralytic ones of transmitting the disease, 
and the time between contact with an afflicted person and 
the appearance of minor symptoms averaged only three 
to four days.

Although Wickman later proved to be right, for more 
than 50 years researchers persisted in thinking that the 
incubation period was at least twice as long—lasting until 
the major symptoms of stiffness and paralysis became 
evident. One reason Wickman’s findings were not widely 
recognized was that research on polio changed direc-
tion only a year after he published his monograph on the 
1905 epidemic. In 1908, scientists in Vienna, Austria, iso-
lated the polio virus, and from then on attention shifted 
to laboratory work on the pathology of the disease and 
away from epidemiological field studies like Wickman’s. 
In the course of such lab experiments, however, inves-
tigators studying the SWEDISH POLIOMYELITIS EPIDEMIC OF

1911 confirmed Wickman’s hypothesis when they found 
the virus present even in people who were only mildly 
afflicted.

Nevertheless, Wickman’s work on abortive cases 
was largely overlooked for several decades, as research-
ers concentrated on using animal models to study the 
virus’s effects on the central nervous system. While Wick-
man watched his ideas on polio being supplanted, he still 
hoped to be named to Medin’s professorship in pediat-
rics by the Stockholm Faculty of Medicine. When he was 
passed over for the position, despite his brilliance and his 
extensive training, the disappointment proved too much 
for him. Wickman took his own life in 1914, at the age of 
42.

Further reading: Olin, “The Epidemiological Pattern 
of Poliomyelitis in Sweden from 1905 to 1950”; Paul, A 
History of Poliomyelitis.

Swedish Poliomyelitis Epidemic of 1911 Largest 
epidemic of poliomyelitis known until that time, with 
3,840 officially reported cases. Besides furthering the 
inaccurate view that polio originated in Scandinavia, the 
1911 epidemic had a beneficial result. By studying several 
dozen of its victims, Swedish researchers clarified some 
aspects of the clinical epidemiology of the disease.

In the three or four years preceding the 1911 out-
break, investigators in Europe and the United States 
discovered the virus responsible for polio, isolating it in 
autopsies of human patients and experimentally infected 
monkeys. During the summer of 1911, when the Swed-
ish epidemic was in full force, three researchers at the 

State Bacteriological Institute in Stockholm decided to 
build on these experiments. Carl Kling, Alfred Petters-
son, and Wilhelm Wernstedt performed autopsies on 14 
fatal cases and took samples from 11 acutely ill patients. 
In both groups, the scientists found the virus present, not 
only in the pharynx and trachea, but also in the wall of 
the small intestine. The findings suggested that after the 
virus entered the body through the mouth or nose, it was 
eliminated through the intestinal tract—a claim that later 
proved to be correct.

The Swedish scientists also studied six families whose 
members exhibited slight symptoms or none at all; some 
of them, however, reported having close contact with 
victims of paralytic poliomyelitis. These subjects were 
considered carriers once they were found to have the 
poliovirus in their throats and intestines. After studying 
the SWEDISH POLIOMYELITIS EPIDEMIC OF 1905, Ivan Wick-
man had speculated that “abortive” cases—those that did 
not develop paralysis—could be responsible for spreading 
the disease; the research done by Kling and his colleagues 
provided proof of Wickman’s theory.

The 1911 team extended Wickman’s studies in 
another way. After noticing that the areas hardest hit by 
the 1905 epidemic had no polio cases in 1911, Wernst-
edt concluded that their inhabitants must have acquired 
immunity during the earlier epidemic. That is why, he 
claimed, most polio cases occurred in infants and young 
children; older children and adults were resistant because 
they had previously been exposed. His theories, along 
with the other results of the Swedish team, were pre-
sented in 1912 at the Fifteenth International Congress 
on Hygiene and Demography in Washington, D.C. It was 
not until the late 1930s that their findings were widely 
accepted.

Further reading: Marks and Beatty, Epidemics; Paul, A 
History of Poliomyeliti.

Swiss Plague of 1610–11   See BASEL PLAGUE OF

1610–11.

Sydney Influenza Epidemics of 1890–91 Two 
severe influenza epidemics that were part of the ASIATIC

INFLUENZA PANDEMIC OF 1889–90; other places in Austra-
lia were hit too.

The first epidemic began when the disease reached the 
cities of Sydney and Melbourne and the island of Tasma-
nia in March 1890. Adelaide and Queensland province 
were infected in April and Perth in May 1890. New Zea-
land was also affected around this time. From Sydney, the 
epidemic spread to the surrounding rural areas, where it 
continued to smolder through the year. In the city of Syd-
ney, the outbreak subsided around May 1890.
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In September 1891, during the third wave of the pan-
demic, epidemic influenza erupted once more in the 
rural areas outside of Sydney and spread to the city early 
in September. When it waned early in December, it had 
already infected about 120,000 to 130,000 people in the 
province of New South Wales and had killed 234 (the 
first death being recorded on September 30). Most of the 
cases occurred in the five-week period beginning in mid-
October. Nearly 44 percent of the cases treated in Sydney’s 
institutions occurred in the last two weeks. No doubt 
many cases were not even reported to the authorities.

The onset of the disease was generally sudden, with 
a patient first complaining of being rundown and having 
a headache, chills, fever, and pain behind the eyeballs. 
Shortly thereafter, his or her temperature would increase 
and a dry cough and muscle pains would develop. While 
the fever subsided after three to five days, the cough and 
rundown feeling often lingered for days. In older patients, 
secondary complications such as pneumonia and bronchi-
tis would often develop at this stage. In fact, during this 
epidemic, the majority of deaths (68 percent) resulted 
from complications following the disease.

Nearly a quarter of Sydney’s population caught the flu 
infection in 1891; total morbidity was thus very high. In 
some parts of the city, morbidity was higher than in other 
sections. Mortality during this epidemic was relatively 
low: 0.6 per 1,000 cases. Children below four years of age 
and adults above the age of 60 suffered 54 percent of the 
total casualties.

Aware of the highly communicable nature of the dis-
ease, Sydney’s board of health launched a public educa-
tion campaign urging citizens to avoid crowds and public 
gatherings, to observe rules of simple hygiene, and to 
allow no visitors if there was a sickness in the family. 
Sick children were to be kept home from school. Since 
few families in the city escaped the infection, there was 
a major disruption in everyday life in the city; a sense of 
despair flooded the people of Sydney.

Further reading: Curson, Times of Crisis: Epidemics in 
Sydney, 1788–1900; Patterson, Pandemic Influenza, 1700–1900.

Sydney Measles Epidemics of the 1800s Measles 
epidemics of varying intensity that struck the city of Syd-
ney, Australia, several times during the 19th century.

Sydney’s first contact with measles came in 1829, when 
a ship that had passengers suffering from measles arrived at 
the harbor. But the disease does not seem to have affected 
those onshore, at least not to any recorded degree. The 
city’s first epidemic has been traced to the arrival of the 
ship David Scott on October 25, 1834. The infectious pas-
sengers on board no doubt sparked an outbreak that lasted 
into 1835 and spread in January to Hobart in Tasmania 
and in March to New Zealand’s South Island by means of 

a native returning home from Sydney on board the Chil-
dren. It was particularly devastating in its impact upon the 
highly susceptible Maori population of New Zealand.

The first severe outbreak of measles in Sydney began 
in March 1854, courtesy of the Beejapore, which arrived 
from Liverpool, England, with measles and scarlet fever 
on board. Of its 1,023 passengers, 124 (106 of them chil-
dren) died during the long sea voyage, and the ship was 
placed in quarantine for 54 days. Over the next seven 
years, at least 20 ships were quarantined at Sydney.

During March and April 1854, there was a noticeable 
rise in mortality in the city. From the burial registers at 
one city cemetery, 285 deaths (67 percent of children 
under five years of age) reportedly occurred during those 
two months alone. The Sydney Dispensary’s records show 
that 57 patients were treated for the disease in 1854.

Measles invaded Sydney again in 1860 when it was 
responsible for nearly 10 percent of the city’s total deaths 
for that year. Of the 272 people who died of measles, 83 
percent were less than five years old. Mortality statistics, 
even where available, do not convey the whole picture. 
Those who were lucky enough to recover from measles 
often fell prey, because of their general debility, to infec-
tions such as diarrhea, dysentery, and bronchopneumo-
nia. Clearly, by the mid-1850s, measles had established 
itself as the most dreaded childhood infection in Sydney.

No one, however, was prepared for the worst epidemic 
of measles ever to strike Sydney. It began early in Febru-
ary 1867 when the three-year-old daughter of a shop-
keeper died of measles. A few weeks later, it became clear 
that an epidemic was in progress. The weekly human 
death toll shot from about 14 to 20 in mid-February to 
more than 60 by late March and early April. The epi-
demic peaked between late March and the first week of 
May, when 370 children (representing more than 50 per-
cent of all deaths) died of the disease. Forty deaths were 
recorded during the first week of May, only 20 a week in 
June, and less than 10 a week in July. It is estimated that 
13,000 children (nearly 70 percent of the city’s under-five 
population) were struck by measles in 1867; 748 persons 
died over a five-month period (a fifth of all deaths for that 
year). Almost 50 percent of the deaths in the one- to five-
year-old age group in 1867 were caused by measles.

This epidemic was particularly severe in the city of 
Sydney, where 70 percent of all measles deaths were 
reported. Among the city wards that suffered acutely were 
those in Brisbane, Randwick, Botany, and Phillip. Given 
the fact that the majority of deaths occurred in children 
one to five years old, it is clear that the infection was 
acquired in the home or in the immediate neighborhood. 
The crowded living conditions in most city apartments 
must have aided the rapid spread of the disease. Eighty-
one percent of the deaths occurred among Sydney’s work-
ing-class residents.
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Almost 50 percent of the deaths resulted from com-
plications following the actual attack. Measles exacer-
bated the protein-deficient stage of many young patients. 
The main complications were gastrointestinal and 
bronchopneumonial.

Though it was one of the most disastrous childhood 
epidemics of the century and had a considerable impact 
on the family structure of Sydney’s working classes, the 
public response to the crisis was negligible.

Further reading: Curson, Times of Crisis: Epidemics in 
Sydney, 1788–1900; Marks and Beatty, Epidemics.

Sydney Plague of 1900 Australia’s first major out-
break of bubonic plague, part of a plague pandemic that 
hit southern China in the 1890s (see HONG KONG PLAGUE 
OF 1894) and spread to many countries (see INDIAN 
PLAGUE OF 1896–97).

During its course, the pandemic infected many ports 
around the world—Hong Kong, Singapore, Bombay, Cal-
cutta, Port Louis, Honolulu, Manila, and Nouméa, to 
name a few. Between October 1899 and January 1900, 
some 13 ships from plague-infested ports reportedly 
called in at Sydney’s Darling Harbor and Central Wharves 
(Sydney is Australia’s chief port). The infection has been 
attributed to these sources because Sydney’s first case was 
observed on January 19 when a dockworker fell ill.

The epidemic raged from late February to mid-August 
1900, during which time 303 cases and 103 deaths were 
reported in the city of Sydney. Forty percent of the cases 
and half of the deaths occurred at the height of the epi-
demic between late April and early May. Just as the out-
break seemed to be subsiding in early May, another one 
began a week later and lasted until the end of June. The 
worst of the epidemic ended then, even though isolated 
cases were reported until mid-August.

Geographically, the epidemic remained concentrated 
in Sydney’s harbor and main business areas. Seventy per-
cent of the cases and fatalities were reported from here. 
No doubt, the crowded, unhygienic, and insanitary liv-
ing and working conditions in the vicinity of the harbor 
fostered a flourishing rat population, which facilitated 
transmission of the disease. Hardest hit were young and 
working-class males in the 15- to 45-year-old age group, 
whose jobs involved direct contact with the harbor area 
or with the goods and people transiting through there. 
Apparently, 60 percent of all cases and deaths were from 
this age group. Statistics show that only one woman was 
affected for every four males struck by the disease. Upper- 
and middle-class males generally escaped infection. Fifty 
children were infected too; 12 of them died.

By early April, the epidemic extended over all of Syd-
ney except one ward; it also spread to North Sydney and 
Waverley and to many suburbs south and west of the city. 

It was most widespread in early May, when many of the 
eastern suburbs were also infected.

The mass hysteria and panic that accompanied the 
outbreak far outweighed its relatively marginal demo-
graphic impact. Nevertheless, once the epidemic began 
to spread, local and federal authorities quickly went into 
action. The localized nature of the outbreak made it eas-
ier for containment strategies to be implemented.

A very strict isolation and quarantine policy was 
launched that involved not only plague patients but also 
anyone who had come into contact with them. They 
were forced to leave their homes at little or no notice and 
transported to the Woolloomooloo quarantine depot from 
where they boarded launches for the Quarantine Station 
at North Head. Over 1,800 people were officially seques-
tered (generally for about seven weeks each) in this man-
ner, with 460 removals coming in two weeks in late April. 
Naturally, people often resisted these evictions, leading to 
confrontations with the police.

Late in March, the government also began an inten-
sive cleansing and fumigation campaign in and around 
Sydney’s dock area. Infected streets were barricaded 
while the operations were carried out. Inside the dwell-
ings, residents were allowed to do their own fumigating 
and scouring, but usually this arduous task was done by 
an army (nearly 3,000 strong) of specially trained peo-
ple. When the job was completed, a placard testifying to 
it was displayed on the house. Four thousand dwellings 
were cleaned in this manner.

An important step was the extermination of rats. Syd-
ney’s city council and the federal government employed 
separate so-called rat squads that rid the city of more than 
100,000 rats. In addition, citizens were offered a small fee 
for every rat they brought in to the central depot.

The vaccination campaign began rather slowly. At 
first, only plague patients, their contacts, and the medi-
cal staff were vaccinated. After May, all public employ-
ees were also included. Once the vaccines became more 
freely available, members of the general public who lived 
and/or worked in the infected area were given preference. 
Citizens banded together to form vigilance committees in 
various areas.

The mass hysteria attending this epidemic was in 
fact fanned by newspapers’ sensational reporting, which 
alleged that the city’s Chinese community had introduced 
plague into Sydney and then tried to hide its own mem-
bers suffering from it. Newspapers also described in lurid 
detail the burial methods followed for plague victims. 
Medical statements notwithstanding, many people still 
believed that the disease was spread by personal contact 
and thus avoided the quarantined areas. Australia’s other 
territories and states and New Zealand took strict precau-
tions against goods and passengers arriving from New 
South Wales (of which Sydney is the state capital), which 
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caused financial suffering to many in the shipping busi-
ness. The epidemic caused a tremendous dislocation in 
Sydney’s social and economic life. However, by highlight-
ing the filthy living and working conditions in the city, 
the epidemic also prompted eventual reform of the city’s 
health and sanitation facilities.

Further reading: Curson, Times of Crisis: Epidemics in 
Sydney, 1788–1900; Shaw, ed., Australian Encyclopedia.

Sydney Smallpox Epidemic of 1881–82 Relatively 
small outbreak of smallpox in Sydney that, nevertheless, 
created much panic and public hysteria and disrupted 
normal life in the city (see SYDNEY PLAGUE OF 1900). The 
epidemic, however, had important consequences for the 
public health reform movement in Australia.

The epidemic began with the notification of Sydney’s 
first case of smallpox on May 25, 1881. The patient was 
the infant son of a Chinese merchant, who had appar-
ently caught the infection from his nurse. Just as he 
recovered, fresh outbreaks were reported from other 
areas of the inner city. By late June, the epidemic began 
to spread more rapidly, peaking initially from late July to 
late September and again between early October and early 
December. When the epidemic officially ended (February 
19, 1882), 163 cases and 41 deaths were reported. The 
total number of cases may have been closer to 250 since 
many cases were not recorded for fear of evictions and 
quarantine and many others were incorrectly diagnosed.

The residential areas in and around the city center 
suffered the brunt of the outbreak, with 66 percent of all 
cases and 68 percent of all deaths being reported from five 
localities. The crowded and insanitary living and working 
conditions in these areas no doubt aided the transmis-
sion of the virus. Children under 10 years of age suffered 
the most in terms of morbidity (34 percent) and mortal-
ity (41 percent). Mortality was also higher (61 percent) 
among men than women. Case fatality rates were highest 
in the 40 to 50 year age group, where a third of those who 
were affected died.

The city of Sydney was caught unawares and unpre-
pared to cope with this disaster. No guidelines had been 
established for dealing with public health problems and 
infectious diseases. Hence, the official reaction was some-
times muddled and vague, often contradictory. A concur-
rent outbreak of chicken pox often confused doctors into 
making the wrong diagnosis. There were rumors of doc-
tors neglecting quarantined patients. Stories such as these 
were fodder to a populace terror-stricken by images of 
the disease, of vaccination, and of the terrible conditions 
at Sydney’s Quarantine Station. There was a loud clamor 
from the public for compulsory vaccination, notification 
of infectious diseases, and the creation of a central public-
health authority.

The government-appointed Board of Health took 
charge of the epidemic in mid-July 1881. In mid-Septem-
ber, an official committee was established to study the 
issue of compulsory vaccination, but it did not reach any 
resolution. Meanwhile, the number of cases continued to 
rise, and the government’s response to the crisis came in 
for severe criticism. In mid-December, when the epidemic 
was almost over, legislation requiring compulsory regis-
tration of all smallpox cases was enacted.

One of the government’s first policies was the quaran-
tining of all patients and their immediate contacts—ini-
tially at home (under medical supervision, supposedly) 
and subsequently at the Quarantine Station at North Head. 
The patient’s house was barricaded and guarded, screens 
attached to the windows, a yellow flag displayed on the 
property, and neighbors notified by circular. All human 
contacts were vaccinated, if willing. Sequestering at the 
Quarantine Station was apparently not made compulsory, 
except for Chinese residents, who were forcibly evicted 
until almost the end of the epidemic. Nine hundred peo-
ple (163 cases; the rest were contacts) were officially quar-
antined. Seven hundred were detained on board ships in 
Sydney harbor. A permanent new isolation hospital (Coast 
Hospital) was declared open in December 1881.

The Ambulance and Disinfecting Corps was estab-
lished by the Board of Health late in July and charged 
with cleaning, fumigating, and scavenging all infected 
homes and their surroundings. Large areas of Sydney 
were cleaned in this manner; Chinese-owned residences 
and businesses received strong-arm measures. The city 
council urged residents to dispose of their household 
wastes properly and to buy disinfectants and fumigants at 
special depots.

People’s tempers ran so high that even the issue of 
compulsory vaccination was hotly debated. Govern-
ment officers and staff and inmates of institutions were 
routinely vaccinated while those in high-risk areas were 
urged to undergo the procedure. The Chinese were forced 
into it. More than 61,000 people were vaccinated in 1881 
alone.

Though only three cases occurred among Sydney’s 
Chinese residents, the epidemic exacerbated anti-Chi-
nese feelings, forcing the government to declare all Chi-
nese ports infected and to quarantine all ships arriving 
from China. Chinese goods and services were boycotted, 
Chinese property vandalized, and the Chinese themselves 
harassed on the streets. This culminated in the passage of 
the Chinese Restrictions Bill by the provincial parliament 
late in August (limiting Chinese immigration and quaran-
tining any ship with Chinese passengers on board). Ships 
from New Zealand refused to enter the Sydney docks, and 
even neighboring Victoria insisted on a thorough inspec-
tion of ships from New South Wales before allowing them 
entry.
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Further reading: Curson, Times of Crisis: Epidemics 
in Sydney, 1788–1900; MacLeod and Lewis, eds., Disease, 
Medicine, and Empire.

Syphilis Epidemic in Naples See FRENCH ARMY SYPHI-
LIS EPIDEMIC OF 1494–45.

Syrian Cholera Epidemic of 1822–23 Epidemic 
brought into Syria by caravans traveling from the Persian 
Gulf region (see PERSIAN CHOLERA EPIDEMICS OF 1821–22). 
It was part of the ASIATIC CHOLERA PANDEMIC OF 1817–23, 
originating in India (see INDIAN CHOLERA EPIDEMIC OF

1817–18), which caused havoc over much of Asia (see 
THAI CHOLERA EPIDEMIC OF 1820; INDONESIAN CHOLERA EPI-
DEMIC OF 1821; CHINESE CHOLERA EPIDEMIC OF 1820–22; 
JAPANESE CHOLERA EPIDEMIC OF 1822).

Cholera first broke out in Aleppo (northwest Syria) 
in early November 1822—almost within days of the 
caravans’ arrival in the town, as the French consul there 
pointed out. He and some 200 of his friends isolated 
themselves in his country house until the epidemic 
passed by, thus escaping infection.

In 1823, cholera reappeared, this time at Alexandretta 
(Iskenderun), revisited many places it had passed through 
in 1822, and also erupted in several ports on the Caspian 
Sea. In June 1823, it infected the cities of Laodicea and 
Antioch and then moved along Syria’s Mediterranean 
frontiers. By late 1823, cholera had disappeared entirely 
from the region.

Strict measures were introduced by the pasha (Turkish 
governor) to prevent the epidemic from spilling over into 
Egypt.

Further reading: Macnamara, A History of Asiatic 
Cholera; Pollitzer, Cholera.

Syrian Cholera Epidemic of 1947–48   Isolated out-
break of cholera that began in Syria a year after the nation 
gained full independence.

The origin of this relatively minor outbreak is uncer-
tain. Cholera was first reported from two adjacent villages 
in Hauran province along the Dera-Damascus highway on 
December 19–20, 1947. Simultaneously, cholera broke out 
in three villages in the Al Ghouta plain on the outskirts 
of Damascus (Syria’s capital). Officially, 45 cases and 18 
human deaths were reported from these five villages; actu-
ally, at least 77 cases were believed to have occurred.

Hauran and Damascus provinces were promptly cor-
doned off. No one was allowed to enter or leave these areas 
unless he or she produced a certificate of immunization 
against cholera. With the assistance of the World Health 
Organization and generous financial contributions from 

companies and charitable foundations, nearly 1.5 million 
Syrians living in the affected areas and in the Syrian city 
of Aleppo were administered the cholera vaccine. No new 
cases were reported after the initial outbreak, and the epi-
demic was officially declared ended on January 17, 1948.

Further reading: Pollitzer, Cholera; Simmons et al., 
Global Epidemiology.

Syrian Plague of A.D. 638–639 (Plague of Amwãs)   
Severe epidemic of plague that virtually decimated the 
Syrian army. The infectious disease apparently struck in 
two waves in A.D. 638 and 639. The villages of Muharram 
and Safar were infected in the first wave. The second 
wave came down particularly hard on the Syrian army 
fighting in Amwãs (Amawãs), much to the relief of its 
Byzantine opposition. Nearly 25,000 Arab soldiers report-
edly died of the plague. The disease then spread very rap-
idly through most of Syria, which had only recently been 
devastated by famine, before it spread to Iraq and Egypt.

Alarmed, the caliph urgently recalled his military com-
mander, Abu ’Ubaydah, from Amwãs to Medina, seeking to 

Caravans with merchants and pilgrims riding on donkeys or camels 
often unknowingly served as carriers of cholera, which could be 
spread apparently by healthy human beings as they traveled in the 
Middle East, India, and other places. It spread through the 
ingestion of food and water diseased by the feces of cholera-
carrying migrants.
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prevent his death in the epidemic. Mindful of the prophet 
Muhammad’s teachings forbidding Muslims from entering 
or leaving plague-infected areas, the commander refused 
the caliph’s request and stayed with his troops in Syria. 
The caliph himself then journeyed to Syria and met the 
commander and other leaders at Sargh. They disagreed 
on future strategy regarding the epidemic, so the caliph 
finally accepted the advice of the leaders of the prophet’s 
tribe to quit the infested area and commanded Abu ’Ubay-
dah to move his troops into a safe area.

Pious Muslims believed plague to be an act of mercy 
and martyrdom for the faithful and a punishment for 

nonbelievers. Further, because of the disease’s divine 
origin, it was not considered contagious. These beliefs 
caused much controversy in the face of recurring plague 
epidemics, when the infectiousness of the disease became 
obvious and caused people to flee in panic.

This visitation on Syria occurred, some said, because 
its inhabitants drank wine, a practice forbidden by Islam. 
The caliph promptly punished the offenders. Abu ’Ubay-
dah meanwhile moved his army to Hauran, but himself 
succumbed to the disease at al-Jabiyah.

Further reading: Dols, The Black Death in the Middle 
East.
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Tahitian Poliomyelitis Epidemic of 1951 Epidemic 
that gripped Tahiti and some of the nearby Tuamotu 
Islands.

Tahiti was just recovering from a devastating measles 
outbreak when the infectious poliovirus struck in March 
1951. Like the measles virus, it spread rapidly (most 
likely by direct contact) throughout Tahiti and the nearer 
Tuamotu Islands. The five-week period from March 18 to 
April 21 was particularly intense. By the end of May 1951, 
128 cases of paralytic poliomyelitis were reported, 109 of 
them on Tahiti (see VIETNAMESE POLIOMYELITIS EPIDEMICS 
OF 1958–60). There were eight fatalities. It is important 
to remember that only the most severe (paralytic) polio 
cases were included in these statistics. Many milder and 
nonparalytic cases were often unreported and perhaps 
even undiagnosed in these South Pacific islands.

Tahiti’s paralytic rate (360 per 100,000) was signifi-
cantly high. Most of the cases occurred in the 11- to 19-
year age group. The disease’s attack rate among infants 
and children below age five was relatively low in com-
parison to polio outbreaks in other tropical countries. See 
also NICOBAR ISLANDS POLIOMYELITIS EPIDEMIC OF 1947.

Further reading: McArthur, Island Populations of the 
Pacific; World Health Organization, Poliomyelitis.

Tahitian Smallpox Epidemic of 1841   French Poly-
nesia’s first recorded contact with smallpox, its impact 

on Tahiti mitigated by widespread vaccination in these 
French-controlled islands of the South Pacific.

Smallpox was brought into Tahiti early in June 1841 
by an American ship en route from Valparaiso, Chile, to 
Hawaii; there had already been six deaths from small-
pox on board, including five Hawaiians and the captain’s 
brother. However, because the American consul had 
requested some supplies from Tahiti and a local doc-
tor had concluded that there was no illness on the ship, 
it was allowed to anchor in Matavai Bay, Tahiti. Quaran-
tine procedures were not adhered to and eventually were 
abandoned during the two weeks it was anchored here, 
where the doctor and three passengers debarked. Almost 
immediately after the ship had left Papeete (Tahiti’s capi-
tal), one of the passengers died and the infection spread 
to many of the natives.

Soon afterward, an American warship arrived with 
vaccine material, which was distributed across Tahiti and 
nearby islands. Its timely arrival, together with travel 
restrictions imposed on the natives, helped contain the 
spread of the disease and avert a major disaster. Every-
where, the unvaccinated were the first to be struck. In 
Matavai, where many had been vaccinated, only six 
people died; five children recovered from the infection. 
Northeastern Tahiti lost 20 people and Darling’s Station 
about 10 people. The district of Faaa suffered the most: 
more than 100 people died during the outbreak, some-
times as many as five a day. Sixty deaths were recorded 

T



in Papeete during the two- or three-week period before 
October 2, 1841; most of them had refused to be vac-
cinated. The outbreak appeared to be concentrated in 
northwestern Tahiti and claimed some 200 lives. The 
overall mortality rate could not have exceeded 2.5 per-
cent except in certain key areas, where it may have been 
as high as 10 percent.

Smallpox also spread to the nearby island of Moorea 
soon after it erupted in Tahiti. A Moorean chief visiting 
Tahiti for medical treatment apparently brought the virus 
back to the island. While he survived, 13 family members 
and a priest who had accompanied him to Moorea died. 
Fifty-four cases occurred in eastern Moorea (29 of them 
fatal), and 13 people died along the northern coast.

The northwest, Huahine, and the rest of the Leeward 
Islands in French Polynesia were not attacked; the island 
of Bora-Bora’s harbor was declared closed to all shipping 
until the epidemic in Tahiti had ended.

Further reading: McArthur, Island Populations of the 
Pacific.

Tahitian Venereal Disease Epidemic of 1768–69
Widespread occurrence of venereal disease on the South 
Pacific island of Tahiti following its introduction there by 
a visiting European expedition in 1768.

Exactly which expedition was responsible for intro-
ducing venereal disease on the island remains a matter 
of controversy. Tahiti was apparently free from any such 
diseases when a British expedition under Captain Sam-
uel Wallis landed there in the Dolphin in 1767. He was 
followed nine months later, in 1768, by a French expe-
dition led by Louis Antoine de Bougainville; this group 
had been traveling from one Pacific island to another and 
hence is more likely to have acquired and transmitted 
these infections. Bougainville’s men suffered from vene-
real disease soon after their arrival in Tahiti and were 
widely regarded as having brought it into the island. 
Naturally, Bougainville denied this and instead accused 
Wallis of having done it. According to another report, 
the infection arrived on two Spanish ships about 10 
months after the Dolphin’s visit. However, it is possible 
that the Spanish transmission was mistaken and was 
actually a French one.

Upon landing in Tahiti in 1769, Captain James Cook 
of England found that venereal disease was rampant 
among the natives and that they did not seem unduly 
worried about it. Gonorrhea was probably the main dis-
ease involved in this outbreak, but syphilis was also pres-
ent. On his next visit to Tahiti in 1773, Cook recorded 
that venereal disease was not as common among the 
natives as in 1769; the Tahitians now feared it and called 
it Apa no Pretane (British disease) because they thought 
that Bougainville was British. The Tahitians also claimed 

to have found a cure for gonorrhea. Syphilis they appar-
ently could not treat.

Cook initially thought that perhaps his crew had been 
guilty of bringing the disease into Tahiti. However, he 
later remembered that everyone on board the Endeavour
had been examined by the ship’s surgeon about a month 
before arriving in Tahiti and pronounced infection-free. 
By July 1769, more than 40 of his crew members had 
been infected with gonorrhea and syphilis. Following a 
three-month stay, the Endeavour set sail for New Zealand, 
arriving there in October 1769 after a 10-week voyage. 
Gonorrhea, which can remain actively infectious for long 
periods, was undoubtedly one of the venereal infections 
introduced by Cook’s crew into New Zealand.

Further reading: Gluckman, Medical History of New 
Zealand Prior to 1860; McArthur, Island Populations of the 
Pacific.

Taiwanese Cholera Epidemic of 1962 Brief but 
explosive outbreak of cholera, part of the ASIATIC CHOLERA

PANDEMIC OF 1961–75 that invaded Taiwan (Republic of 
China) during the summer of 1962. This island country 
had been cholera-free since an outbreak in 1946 (3,809 
cases and 2,210 deaths), with not a single case reported 
during the intervening period.

The el tor cholera first struck Taiwan in July 1962; 
the earliest cholera cases were observed on July 17, and 
the Vibrio el tor bacterium was identified as the causative 
agent soon thereafter. During the second week, the infec-
tion spread very rapidly. The number of new cases slack-
ened somewhat in the third and fourth weeks, but the 
epidemic did not start subsiding until the fifth week and 
was officially declared over on September 19, 1962.

During this eight-week period, 1,548 people suspected 
of harboring the Vibrio el tor or having the disease were 
admitted to Taiwan’s provincial hospitals. Of these, 383 
were confirmed as cholera patients and 380 as symptom-
less carriers. There were 24 deaths, a 6.2 percent fatality 
rate. Generally, there were more cases and more fatalities 
among the nonvaccinated than among the vaccinated. 
As a group, males with outdoor occupations suffered the 
maximum number of cases (99) while housewives had 
the highest incidence among women. Also, a higher inci-
dence was noted among adults, especially those above 50 
years of age, than among children.

The government responded promptly to this crisis by 
setting up a three-tiered administrative system charged 
with taking immediate steps to control the epidemic. 
The entire country was divided into “emergency” zones 
(where cholera had already occurred or adjacent areas) 
and “alert” zones (the rest of the country). Inoculation 
against cholera was made compulsory for everyone except 
pregnant women, sick people, and children below one 
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year of age. All confirmed and suspected patients were 
isolated, and every infected household was quarantined 
and financially compensated for the loss in income. Water 
supplies in each area were inspected, and vendors in the 
markets were banned from selling uncovered food (espe-
cially fruit) and drink during the outbreak. Sewage and 
drainage systems were updated and a public-health edu-
cation campaign launched throughout Taiwan. Undoubt-
edly, these intensive measures helped control the spread 
of the epidemic.

Further reading: Barua and Burrows, eds., Cholera;
Yen, “A Recent Study of Cholera with Reference to an 
Outbreak in Taiwan in 1962.”

Taiwanese Encephalitis Epidemics of 1958–61   
Several outbreaks of Japanese B encephalitis (JBE) that 
occurred in 1958–61 on the island of Taiwan (formerly 
Formosa) in the China Sea.

JBE was known in Taiwan as “summer encephalitis,” 
an illness with high mortality that primarily affected 
young children. Since July 1955, physicians had been 
urged to report cases of encephalitis but notification was 
not mandatory, so there may have been considerable 
underreporting. The first recognized outbreak of JBE in 
Taiwan was in 1958, a year when there were severe out-
breaks in Korea and Japan (see JAPANESE ENCEPHALITIS

EPIDEMICS OF THE 1920S AND 1930S; INDIAN ENCEPHALITIS

EPIDEMIC OF 1977–78).
During March–April 1958, the incidence of JBE in 

Taiwan began to rise gradually until it peaked in mid-
July, when most of the cases occurred. According to 
one account, 140 cases occurred in July alone. Another 
account put the tally for the entire epidemic at 142 cases 
and 50 deaths. The epidemic was at its most intense on 
the Pescadore Islands.

JBE struck Taiwan again during the summer of 1960, 
a year when 287 cases and 87 deaths (case-fatality rate 
was 30.3 percent) were reported. The overall attack rate 
was 2.91 percent per 100,000 people. Children between 
three and 15 years old suffered most of the cases (230) 
and deaths (61), but case-fatality rates were the highest 
in those immediately below and above this age-group. 
The port of I-lan in northeast Taiwan bore the brunt of 
the 1960 outbreak and also suffered in 1961.

Taiwan’s largest outbreak of JBE occurred in 1961, 
when 704 cases (overall attack rate was 7.15 per 100,000 
people) and 146 deaths (case-fatality rate was 20.7 per-
cent) were reported. Most of the cases (655) were in 
children below age 15. Case-fatality rates were high-
est in children under three years of age (37.1 percent) 
and declined progressively with age. Stray cases of JBE 
occurred in May and June, but the epidemic did not 
intensify until July–August. It peaked between July 11 

and August 10, 1961, when 490 people came down with 
the disease. Although the epidemic subsided as rap-
idly as it had begun, a few cases lingered through early 
November. The outbreak mainly affected the northern 
and central regions, being particularly severe in the cit-
ies of Taipei (111 cases) and Hsinchu (102 cases, 24 
per 100,000). Men suffered a higher attack rate (8.3 per 
100,000 people) than women (6.0 per 100,000 people).

JBE is an illness that begins rather suddenly with high 
fever, vomiting, convulsions, headache, listlessness, and 
stiffness of the extremities. It is caused by an arbovirus 
that is transmitted by Culex tritaeniorhynchus and Culex 
fuscocephalus, two species of mosquitoes.

Further reading: Grayston, “Encephalitis on Taiwan”; 
Green et al., “The Epidemiology of Japanese Encephalitis 
Virus on Taiwan in 1961.”

Taiwanese Rubella Epidemics of 1957–58 and 
1968–69 Two large rubella (German measles) epidem-
ics that affected the island of Taiwan (formerly Formosa).

The epidemic of 1957–58 began during the 1957 
summer break (July–August) in and around Taipei, the 
country’s commercial capital. When schools reopened 
in September, the incidence of rubella increased, and by 
October, it was clear that an epidemic was in progress. 
The infection apparently arrived in northern Taiwan from 
Japan and spread rapidly from north to south all over the 
country and even to the outlying Pescadores, a group of 
islands between Taiwan and mainland China.

Between mid-November 1957 when the epidemic 
peaked in the northern cities of Taipei and Keelung 
(Kirun) and mid-March 1958 when it peaked in Tai-
tung, most of the main island had been affected. Rubella 
reached the Pescadores late in March and peaked soon 
thereafter. Everywhere, school-going children born since 
the previous rubella epidemic of 1944 (i.e., in the seven- 
to 13-year-old age group) suffered the highest attack rates 
(30 percent). Nearly 50 percent of the 10- to 12-year-
olds in Taipei came down with the clinical symptoms of 
rubella; the figures were only slightly lower for the other 
cities. Preschoolers with siblings in this age group suf-
fered an attack rate between 7 percent and 23 percent. 
Attack rates were markedly lower in the teenage and 
young adult population.

The epidemic of 1968–69 began in Taipei in January 
1968. Once again, schoolchildren born since the previous 
epidemic (i.e., those under 11 years of age) were the most 
susceptible. Nearly half of that population came down 
with the disease in Taipei, 24 percent in Taichung, and 
21 percent in Kaoshiung. The epidemic was at its peak 
in Taipei in April and was over by the end of May before 
schools closed for the summer. Attack rates in the cen-
tral and southern regions of Taiwan, where the epidemic 
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peaked in May and early June, were considerably lower. 
Kaoshiung suffered two mild waves of rubella—in May 
1968 and in 1969. Taken together, they were far weaker 
than the outbreak that hit Taipei in 1968. Rubella invaded 
the Pescadores in 1969 but did not reach epidemic 
proportions.

Further reading: Evans, ed., Viral Infections of 
Humans; Grayston et al., “The Epidemiology of Rubella 
on Taiwan.”

Tanganyikan Influenza Epidemic of 1957 Serious 
six-month-long epidemic of Asian influenza in Tangan-
yika (Tanzania). By the end of the epidemic in December, 
there were a total of 93,725 reported cases in Tanganyika, 
where it is believed the influenza was underreported. 
Almost every country worldwide, except for a few iso-
lated islands and remote regions (such as Africa’s inte-
rior), experienced this new Asian-strain virus mutation of 
influenza in 1957–58.

First reported in China in late February 1957, the A-
strain virus spread along the eastern fringe of Asia to many 
areas in Europe, the Middle East, Africa, and the United 
States. In late June 1957, the virus reached the Tangan-
yikan port city of Dar es Salaam on board a steamship and 
was soon infecting Morogoro (a town inland, west of Dar 
es Salaam) and the seaport of Tanga. From the coastal sea-
ports, the virus was transmitted along railways and roads 
to almost all parts of Tanganyika that summer. The inhab-
itants of the neighboring, populous towns of Dodoma and 
Manyoni were severely infected in September. However, 
because of the use of antibiotics, the mortality rate in Tan-
ganyika was not nearly as high in 1957 as it had been in 
the worldwide SPANISH INFLUENZA PANDEMIC OF 1917–19; 
there were no deaths among the 8,468 persons infected in 
Dar es Salaam, and for Tanganyika as a whole, most of the 
158 fatalities occurred among the elderly.

Further reading: Clyde, History of the Medical Services 
of Tanganyika; Dunn, “Pandemic Influenza in 1957.”

Tanganyikan Meningitis Epidemic of 1942 Out-
break of cerebrospinal meningitis (CSM) that killed a 
reported 6,960 persons out of 11,687 infected in the Brit-
ish territorial mandate of Tanganyika (Tanzania) in East 
Africa. It was the worst outbreak of this acute bacterial 
disease in East Africa since World War I.

From 1921 to 1933, CSM appeared in serious, isolated 
outbreaks confined to Tanganyika’s northwestern area. 
At that time it was endemic (and still is) in the country’s 
Masasi area in the south (the Southern Province). In 
1933, the CSM infection began to increase when migrant 
workers from the Belgian territory of Rwanda-Urundi 
(Rwanda and Burundi) carried the disease with them 

when they crossed Tanganyika’s northwest border to 
find work on the estates and in the diamond fields in the 
northern and eastern areas. By 1939, cases of CSM were 
found throughout Tanganyika and increased during the 
next three years.

In 1942, the disease severely infected the northwest-
ern Tanganyikan towns of Kigoma and Kasulu, through 
which the African laborers from Rwanda-Urundi passed, 
and for the first time ever, it spread to the north central 
area (the Lake Province), where more than 5,843 persons 
became infected with CSM, and 1,719 of them eventually 
died. The spread of CSM was not halted despite quaran-
tine restrictions and the use of prophylactic and sulfa-
pyridine drugs in Tanganyika.

During the dry months (September and October 
of 1942), the CSM epidemic was particularly serious 
because the human mucous membrane is weakened as 
a barrier to infection, which is commonly transferred by 
sneezing and coughing patients; the disease attacks the 
meninges (the three membranes—dura mater, pia mater, 
and arachnoid—enveloping the spinal cord and brain). It 
takes only a small number of infected people to spread 
CSM; many people can harbor the pathogen (disease-
producing bacterium) in their noses and throats, without 
displaying symptoms of CSM, and spread the infection to 
others. Also, the pathogen can be easily stored in contam-
inated bedclothes and floor dust, which can be inhaled. 
After contracting the disease, patients soon experience 
fever, violent headaches, dizziness, vomiting, a rash, 
and a stiff neck; delirium and coma often appear. Most 
patients remain sick for one to three weeks, and in acute 
cases, death can occur within a day or two.

In Tanganyika, although professional health authori-
ties worked hard to control the epidemic, the mortal-
ity for CSM was the highest rate ever to occur there: 
almost 57 percent. The next year about 8,800 CSM cases 
occurred in the country, and from then until 1971, annual 
outbreaks were reported with less severity (curative drugs 
helped control the disease after 1950).

Further reading: Clyde, History of the Medical Services 
of Tanganyika; Hartwig and Patterson, Cerebrospinal Men-
ingitis in West Africa and Sudan in the Twentieth Century.

Tanganyikan Plague of 1951–53 Outbreak of 
mainly bubonic plague that killed over 250 persons out 
of about 1,600 infected in various towns and villages in 
northeast and central Tanganyika (Tanzania), East Africa. 
The disease had long been endemic in this United Nations 
trust territory under British administration, occurring 
irregularly but at times acutely in certain areas.

In November 1951 in the South Pare Mountains in 
northeastern Tanganyika, plague took the lives of 16 peo-
ple in Suji within three weeks. The epidemic worsened in 
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the region and lasted until January 1952, during which 
time there were 135 human deaths out of the 665 persons 
infected. Compared to earlier outbreaks of plague there, 
the mortality rate (proportion of deaths to those infected) 
was considerably lower due to efficient medical treatment, 
which provided massive doses of the antibiotic strepto-
mycin to patients; in addition, there were effective restric-
tions on the movement of people and extensive cleansing 
of houses and the destruction of rat fleas with insecticide. 
Also important that year (1951) was the inoculation of 
about 45,000 Africans with plague vaccine, which at first 
was resisted by the Masai (Massai) people, who finally 
submitted to vaccination after being convinced it was the 
only way to prevent plague from spreading to their cattle.

Apparently, a plague patient from the Mbulu area, on 
the western Masai Steppe, carried a diseased rat flea in his 
luggage to the hospital at Singida, some 90 miles to the 
south; a ward servant at the Singida hospital contracted 
plague. At the time heavy rainfall forced many rats to seek 
shelter in houses and helped spread the infection to the 
natives (plague is a zoonosis—a disease communicable 
from animals to human beings under natural conditions). 
The epidemic in the Singida area continued throughout 
1952, striking a reported 357 people. Streptomycin and the 
surgical removal of buboes (inflamed swellings of lymph 
glands in the groin or armpit) kept human fatalities to 
48, most of these dying from pneumonic plague. The Sin-
gida and Mbulu plague foci were linked by the nomadic, 
warlike M’angati people, whose unsanitary camps were 
infested with the multimammate mouse or rat, a com-
mon plague-tolerant African rodent. Plague in Tanganyika 
is mainly sylvatic (occurring in wild animals) and did not 
spread to the common house rat in the towns, except in the 
village of Ilongero near Singida, where wild rodents carried 
their fleas into the grain stores; the fleas and the house rats 
(when they died) transmitted plague to the people.

From Singida, plague spread south to the towns of 
Manyoni and Itigi and the surrounding area, infecting 
302 natives and killing 48 of them by March 1952. After 
the epidemic subsided in 1953, the number of plague 
cases decreased considerably, and the disease was not 
a serious problem in Tanganyika during the following 
decade, when it was granted (1961) independent status 
in the British Commonwealth.

Further reading: Clyde, History of the Medical Services 
of Tanganyika; Gregg, Plague: An Ancient Disease in the 
Twentieth Century.

Tarantism   See DANCING MANIA.

TB Pandemic of the 1990s–   Massive worldwide 
resurgence of tuberculosis (TB) throughout the 1990s and 

the early years of this decade, infecting about 9 million 
people and killing nearly 2 million annually. Addition-
ally, the disease is also implicated in the death of another 
1 million HIV-infected people (see HIV/AIDS PANDEMIC) 
whose compromised immune systems make them vulner-
able to this disease. TB kills more people than malaria and 
AIDS combined, and its death toll could worsen with the 
rapid spread of new strains of multiple drug resistant TB 
(MDR-TB). TB currently claims one life every 15 seconds. 
The World Health Organization (WHO) declared the dis-
ease a global emergency in 1993. In 2005, 46 countries in 
Africa declared TB an emergency.

Despite these terrifying statistics, TB’s present ram-
page in 104 countries around the world has remained 
largely hidden from public view. Most people believe 
the disease was virtually eradicated from the Western 
world during the 1940s and 1950s, even as it galloped 
unchecked in many developing countries. And it had 
been checked until the Mycobacterium tuberculosis devel-
oped multiple-drug resistance and was carried by intrepid 
travelers to places it had not been seen in decades. Years 
later, when AIDS burst on the scene, tuberculosis was one 
of its accompanying complications. TB is perhaps one of 
the most dangerous of the communicable diseases cur-
rently active. It can be spread by an innocuous sneeze, 
cough, a kiss, or just the act of breathing. MDR-TB refers 
to TB that is resistant to two or more of the primary 
drugs used to treat it. That makes it harder to treat (50 
percent success rate) than TB that responds to traditional 
treatment (90 percent success rate). Also, treatment for 
MDR-TB can extend for months or even years, with a 
total cost of about $250,000 per person (against $10 per 
person for a six-month treatment for standard TB), which 
puts it beyond the reach of those who need it the most. 
It is a human-made epidemic caused by improper and/or 
inadequate administering of the standard TB drugs. The 
bacilli remaining in the patient’s body multiply, and these 
stronger strains are then transmitted to others. Eighty 
percent of the MDR-TB cases have been attributed to 
“super-strains” that are resistant to at least three of the 
four drugs commonly used in treatment. According to 
some estimates, TB has already infected nearly 50 million 
people across the world. Another estimate puts this figure 
at almost 2 billion—representing one-third of the world’s 
population. Each year, 400,000 new cases of MDR-TB 
are reported; in parts of eastern europe and central Asia, 
TB patients are 10 times more likely to be suffering from 
MDR-TB than elsewhere in the world. Some of the high-
est rates of MDR-TB are currently found in Estonia, Lat-
via, and Lithuania.

The situation is particularly grim in many east-
ern European countries where the rise in TB incidence, 
after four decades of decline, can be linked to the break-
down of the old societal structures and increasing levels 
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of poverty. In 1997, the region reported 67.6 TB cases per 
1,000 people. In countries such as Belarus, Estonia, Mol-
dava, Russia, and the Ukraine, and in Kazakhstan in cen-
tral Asia, TB has exploded among intravenous drug users. 
For instance, Russia saw a 300 percent rise in TB cases 
during 1992–96. Apparently, the mass release of amnestied 
TB-infected prisoners into their communities may have 
contributed to this increase. In 1998 alone, 250,000 new 
cases (10 to 20 percent being MDR-TB) were reported. In 
Latvia, Lithuania, and Turkmenistan, TB averaged about 
80 cases per 1,000 people, while in the Republic of Geor-
gia the average was 150 cases per 1,000 people.

WHO has identified eight hotspots of MDR-TB trans-
mission: Russia, central Africa, India, Pakistan, Thailand, 
the Philippines, Indonesia, and South Africa. In sub-Saha-
ran Africa, 1.5 million TB cases are reported annually, and 
the numbers are escalating because of HIV/AIDS preva-
lence. There, the need is for improved tracking of TB 
outbreaks among HIV-positive patients and for the proac-
tive treatment of all identified HIV-positive patients with 
TB preventive drugs such as isoniazid. The news from 
Southeast Asia is equally grim. Three million cases are 
reported annually from these countries. In India, which 
accounts for 30 percent of the world’s cases, 500,000 
people die from TB each year. In 1998, India launched a 
revised national tuberculosis control program (RNTCP), 
expanded to cover 800 million in 2004, which uses DOTS 
(Directly Observed Treatment Short Course) to follow a 

patient from diagnosis to confirmed cure. Many districts 
are approaching the second of the World Health Organi-
zation’s two targets—detecting 70 percent of new infec-
tions and curing 85 percent of these—but falling short on 
the first.

In the United States, the disease was no longer con-
sidered a public threat, so funding for TB research was 
cut and local TB control programs disbanded. However, 
its reemergence in the mid-1980s and several small but 
serious outbreaks in the early 1990s (even though, dur-
ing 1992–97, the number of reported cases declined by 
26 percent) led to a reassessment of its deadly impact on 
society. In 1992, in New York City, 500 hospital workers 
were infected by TB. After several small outbreaks in its 
prisons, New York State required all inmates and prison 
employees to undergo annual skin tests (twice a year for 
infirmary employees) for TB. Those testing positive would 
be treated and regularly monitored. Active cases would be 
isolated and given supervised treatment. New York City 
spent nearly $1 billion on controlling these outbreaks. 
In California, two separate prison outbreaks (1995 and 
1996) emphasized the risks of undiagnosed TB spreading 
into the larger community. TB management policies were 
revamped to minimize the threat of it spreading to other 
inmates, corrections employees, and visitors. In 1997, 
New York State and California together accounted for 
47 percent of all MDR-TB cases reported in the country. 
Most of the cases occurred in institutional settings such 

Patient receiving medical drugs early in the morning in the TB ward of Bottom Hospital in Lilongwe, the capital of Malawi, in southeastern 
Africa, in May 2005. Most patients suffer from HIV/AIDS-related illnesses in the hospital, where conditions are so poor that many sleep on the 
floor or in outdoor ward extensions. (Gideon Mendel/Action Aid/CORBIS)
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as prisons, hospitals, and shelters. For instance, in 1995, 
30 percent of San Francisco’s homeless population was 
reportedly infected by TB. Among mobile populations 
such as refugees and the urban homeless, TB is especially 
difficult to treat. According to one estimate, nearly half 
of the world’s refugees may be infected with TB, which 
spreads as they move from place to place. In 1998 alone, 
40 percent of the new cases in the United States were in 
immigrants, especially from Mexico, Vietnam, and the 
Philippines. Unless treated, each active TB patient can 
infect 15 to 20 people annually.

At the present rate, experts estimate that from 2000 to 
2020, there will be 1 billion new TB infections, 200 mil-
lion active cases, and 35 million deaths worldwide. This 
is a clear indication that TB control, if it is to succeed 
at all, must be implemented at the international level. 
Not only must diagnostic (15 tests available currently) 
and treatment procedures (28 new medicines now being 
researched) be improved, but the development of a more 
effective vaccine is also an urgent priority. The recent 
approval of Rifater, a combination of the three main TB 
drugs (isoniazid, rifampin, and pyrazinamide) in one 
pill, is a step in the right direction. In 1998, scientists 
decoded the entire genetic makeup of the bacterium—a 
huge breakthrough for future drug and vaccine research. 
The National Institute for Allergy and Infectious Diseases 
(NIAID) increased its spending on this research from $4 
million in 1990 to $75 million in 2000. Microsoft chair-
man Bill Gates then donated $25 million to the Sequella 
Global Tuberculosis Foundation toward the development 
of a new TB vaccine. The National Institutes of Health 
(NIH) are also working toward that goal, and a new vac-
cine is expected by 2012.

Early in 2006, the CDC and the World Health Orga-
nization announced that an even more dangerous form 
of TB—extensively drug-resistant TB (XDR-TB), consti-
tutes 6.5 percent of all MDR-TB cases in 2004 (up from 5 
percent in 2000)—was prevalent in South Korea, eastern 
Europe, and central Asia. In the United States, the inci-
dence of MDR-TB increased 13.3 percent in 2004. Of the 
128 cases diagnosed with it that year, 97 came from coun-
tries such as Mexico, Vietnam, and the Philippines. They 
constituted 1.2 percent of all the TB cases tested for drug 
susceptibility in the country that year. Six new TB drugs 
will be tested on humans soon, according to the CDC, 
hopefully offering another way to treat MDR-TB. In Janu-
ary 2006, Bill Gates helped launch the Global Plan to Stop 
Tuberculosis (also supported by 400 international organi-
zations) with a donation of $600 million. Over a 10-year 
period and at a cost of $56 billion, it would allow the 
treatment of 50 million people and save 14 million lives. 
Most of the funds ($47 billion) would be earmarked for 
TB treatment and control and $9 billion would be applied 
toward research and development. The plan was aimed at 

implementing one of the UN’s Millennium Goals: to stop 
the spread of TB and reduce its incidence by 2015.

Further reading: American Lung Association, “Tuber-
culosis.” Available online. URL: http://www.lungusa.org/
site/pp.asp?c=dvLUK9O0E&b=33316#t. Accessed April 3, 
2007; Dormandy, The White Death: A History of Tuber-
culosis; Lerner, Contagion and Confinement: Controlling 
Tuberculosis along the Skid Road; Otto, Fevered Lives: Tuber-
culosis in American Culture since 1870; World Health Orga-
nization, “Tuberculosis.” Available online. URL: http://
www.who.int/tb/en. Accessed April 3, 2007.

Thai AIDS Epidemic See THAI HIV/AIDS EPIDEMIC.

Thai Beriberi Epidemics of 1890–1910   Outbreaks 
of beriberi occurring at various institutions in Thailand. 
Data gleaned from hospitals, police, and army and navy 
officials revealed 22,670 cases of beriberi and 1,063 deaths 
during 1901–10 alone. Little is known about the incidence 
of beriberi among much of the civilian population.

Thailand’s first recorded outbreak occurred in 1890 
at the central jail in Bangkok, one of the first institutions 
to be supplied with white, steam-milled rice. At the time, 
few people, even among medical practitioners, knew 
about the disease. The epidemic subsided soon after the 
authorities substituted hand-milled rice for the steam-
milled variety. Beriberi is caused by the lack of thiamine 
or vitamin B1, a nutrient that is often lost in the process 
of steam-milling.

In August 1900, the first beriberi patient was admit-
ted to the police hospital. In the years following, beriberi 
admissions became fairly commonplace. The rise in the 
incidence of beriberi coincided with the local availability 
of white, steam-milled rice, which had, until then, mainly 
been exported to Europe.

Another epidemic raged in Bangkok’s insane asylum 
when white rice replaced hand-milled rice in 1900. Over 
the following nine years, beriberi gained in intensity in 
the asylum and led to 783 deaths. Then, in February 
1908, hand-milled rice was reintroduced; since then, no 
new cases were recorded.

Further outbreaks were also reported from several 
jails near Bangkok and from a reform school at Koh Si 
Chang in 1908. In all these cases, the simple substitution 
of hand-milled rice for the steam-milled kind brought the 
outbreak under control.

Another major outbreak occurred at a police school 
in Bangkok in early 1909 when 353 of 400 new police 
recruits developed beriberi. All had been eating white 
rice. Late in April another group of 400 recruits were 
admitted to the school and given hand-milled rice. No 
new cases of beriberi were reported after that.
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Beriberi incidence was the highest along the river-
banks in the province of Bangkok, where white rice was 
easily available. In 1910, there was a small outbreak 
among the custom guards positioned at various places 
along the main rivers; it ended when under-milled rice 
was introduced instead of white rice. See also PHILIPPINE

BERIBERI EPIDEMICS OF 1901–02 AND 1909; SINGAPORE BERI-
BERI EPIDEMICS OF 1942–45.

Further reading: Williams, Toward the Conquest of 
Beriberi.

Thai Cholera Epidemic of 1820 Epidemic that 
arrived in Thailand (then known as Siam) from India (see 
INDIAN CHOLERA EPIDEMIC OF 1817–18), a wave of the ASI-
ATIC CHOLERA PANDEMIC OF 1817–23.

The cholera epidemic entered Saiburi, a town in 
southern Thailand, in March 1820 from Penang (Malay-
sia) and moved west via Songkhla to the mouth of the 
Chaophraya River. Heavy fatalities were reported from 
the town of Samut Prakan, leading to a mass exodus of 
people (carrying the disease with them) to Bangkok and 
other places. Bangkok was invaded in late May. Here, the 
death toll was very high—30,000 people, approximately 
one-fifth of the city’s population, died within a short 
time. Corpses lay scattered in cemeteries and on monas-
tery grounds, and those that could not be cremated were 
left floating in rivers and in canals. Many panic-stricken 
citizens fled their homes and monasteries, leaving the 
markets and streets deserted. People stopped drinking 
the contaminated river water and subsisted on a meager 
diet.

Rama II, the Thai king, ordered all his subjects to 
suspend their regular duties and to devote themselves to 
the chanting of sacred verses and to the giving of alms to 
Buddhist monks. He also ordered the release of all captive 
animals and persons, except Burmese prisoners. The gov-
ernment held a religious ceremony accompanied by gun-
fire to ward off the evil forces.

Medically, local authorities were ill equipped to handle 
a disaster of this magnitude. The experience eventually 
led to the introduction of Western medicine in Thailand. 
The epidemic, which severely affected the coastal towns, 
began to subside in April 1821. Moving north from Bang-
kok, it later invaded Vietnam.

Further reading: Owen, ed., Death and Disease in 
Southeast Asia.

Thai Dengue Hemorrhagic Fever Epidemics   Sev-
eral epidemics of dengue hemorrhagic fever (DHF), more 
deadly than “classic” dengue, occurring in Thailand from 
the late 1950s to the mid-1980s.

DHF, an urban disease that initially strikes port cit-
ies, first burst on the scene in Southeast Asia during the 
1950s and was identified as a new disease in the Philip-
pines in 1953. Thailand’s first DHF epidemic struck the 
capital city of Bangkok rather suddenly, or so it seemed, 
in 1958. It was a very severe epidemic with high attack 
and death rates; 2,418 cases were reported in Bangkok. 
The causative agent was later discovered to be the dengue 
virus type 1.

Epidemic activity initially seemed to follow a bien-
nial cycle but, a decade later, became more irregular. In 
Bangkok, DHF incidence mounted again in 1960, with 
1,742 reported cases. The epidemic of 1962 was better 
documented. For the first time, all the 72 provinces in 
Thailand were asked to send in annual DHF reports. Of 
the 870,000 children under 15 years of age in the Bang-
kok-Thonburi area, a staggering 150,000 to 200,000 were 
affected by minor illnesses caused by the dengue or chi-
kungunya viruses. Hospital records show that 4,187 DHF 
patients were hospitalized during this period; one-third 
of them experienced the shock syndrome. Another 4,000 
city residents were treated privately, either in clinics or at 
home. Over 6,000 DHF cases were recorded elsewhere in 
the country—chiefly from areas close to the main railway 
lines, where population density and adequate breeding 
grounds created a thriving atmosphere for the DHF vector, 
the mosquito Aëdes aegypti (see SINGAPORE DENGUE HEM-
ORRHAGIC FEVER EPIDEMICS). (The dengue virus is transmit-
ted not person-to-person but via the mosquito’s bite.)

In 1964, there were 5,358 cases reported in Bangkok-
Thonburi and 9,020 in the Thai provinces. Over the next 
few years, DHF cases declined in Bangkok but showed 
a marked rise in the provinces. It became endemo-epi-
demic, the infectious disease with the most deaths per 
year in Thailand. There is no immunization against DHF.

In 1970, Thailand’s Ministry of Health assumed 
record-keeping of DHF cases for the entire country. For 
the 1975–78 period, it recorded 71,312 hospitalized cases 
of DHF and 1,676 deaths. Other years of high DHF inci-
dence were 1972, 1975, 1977, 1980, and 1984–85.

DHF, a disease that particularly affects children under 
age 14 and attacks the circulatory system and precipi-
tates bleeding from the nose, mouth, and other areas, has 
been observed in many countries in Southeast Asia, the 
Western Pacific, and, in the last decade, the South Pacific. 
DHF can be caused by dengue serotypes 1, 2, 3, and 4 
and is characterized by the presence of hemorrhagia and, 
frequently, shock. Some medical experts now believe that 
DHF is the human body’s reaction to invasion by more 
than one serotype.

Further reading: McGlashan and Blunden, eds., Geo-
graphical Aspects of Health; World Health Organization, 
Dengue Haemorrhagic Fever.
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Thai HIV/AIDS Epidemic One of the earliest and 
best-documented outbreaks in Asia of disease caused by 
human immunodeficiency virus (HIV). Although a gov-
ernment-coordinated anti-HIV program had significantly 
reduced infection rates in Thailand by the late 1990s, that 
achievement was hard to sustain. By 2005, researchers 
were noting an increase in risky sexual behavior, which—
along with the persistently high rates of infection among 
injection-drug users (IDUs)—suggested that Thailand’s 
HIV epidemic would not soon be over.

As in other countries in southern Asia, HIV in Thai-
land was at first spread mainly through illegal-drug use 
and commercial sex. In 1988 and 1989, tests revealed 
a spike in HIV prevalence among IDUs, about 35 or 40 
percent of whom were infected. The government initially 
directed testing and education only at groups considered 
susceptible to HIV infection, such as IDUs and sex work-
ers. But a 1990 survey, in which more than 20 percent of 
Thai men reported having paid for sex in the previous 
year, indicated the need for more extensive efforts.

The new Thai government (which came to power in 
a military coup in 1991) then placed anti-HIV announce-
ments on radio and television, required schools to teach 
students about HIV, and launched the well-known “100 
percent condom” campaign. Sex workers were given free 
condoms and urged to insist on safer sex with each cli-
ent each time. According to later surveys, these efforts, in 
which nongovernmental organizations also participated, 
largely succeeded. During the 1990s, visits to sex work-
ers declined by about half; Thai men were increasingly 
using condoms, not only with sex workers, but also with 
wives and girlfriends; cases of sexually transmitted dis-
eases (the spread of which is also prevented by condoms 
and a reduction in the number of sex partners) fell to less 
than 50,000 in 1995, from a total eight times as high less 
than a decade before. By 2001, 20 percent of sex work-
ers in the country were infected with HIV—still a large 
percentage, but far below the rate of 50 percent in 1991. 
A similarly steep drop was seen in the country’s overall 
incidence rate, from 140,000 new cases of HIV infection 
in 1991 to only 21,000 in 2003.

As sex workers and their clients received attention 
from official anti-HIV programs, other high-risk groups 
were ignored, especially IDUs, among whom the preva-
lence rate remained steady, at about 40 percent, from 1988 
through 2005. In 2003, the Thai government focused on 
drug users, not to educate them about HIV prevention, 
but to punish them. In a war on drugs ostensibly aimed at 
traffickers, many users (and even those merely suspected 
of being in this group) were arrested—sometimes on lit-
tle or no evidence—and detained in centers that were, in 
fact, conducive to drug use and HIV transmission: Heroin 
was widely available, but clean injecting equipment and 

information on avoiding the virus were not. As a result of 
the violent crackdown, in which more than 2,000 people 
were killed without due process, many Thai IDUs have 
become even more reluctant to seek health care or social 
services.

Few anti-HIV programs target men who have sex 
with men, a group that accounted for about a fifth of 
Thailand’s new HIV cases in 2005. With the turn of the 
millennium, even the hallmark of the country’s anti-HIV 
campaign—the promotion of safer-sex practices in the sex 
industry—began to weaken. In one study, sex workers in 
certain cities reported using condoms in only about half 
of their encounters, while brothels (where free condoms 
have been given out) have been facing more competition 

Thai patients waiting to die from AIDS in the “final stages” ward 
of the Buddhist Prabat Namphu Temple’s AIDS hospice, about 150 
miles northeast of Bangkok, in November 2003. The hospice, the 
largest in Thailand, provides housing for HIV-positive patients and 
palliative care for those in the final days with the disease. (Sukree 
Sukplang/Reuters/CORBIS)
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from other, less visible venues for commercial sex. Young 
people—a group that had responded well to the preven-
tion messages of the 1990s—are having more sexual part-
ners and using condoms less often; the prevalence rate in 
those under age 21 tripled from 2003 to 2005. Just as dis-
turbing has been a growing tendency for men to spread 
HIV to their wives and girlfriends: More than a third of 
new HIV infections in 2005 occurred in women who had 
contracted the virus from their long-term partners.

These statistics suggest that the Thai government has 
not kept pace with the changing demographics of the epi-
demic, perhaps because a financial crisis throughout Asia 
in the late 1990s led to cuts in funding for prevention. 
Nonetheless, vaccine research continues in Thailand: 
In late 2005, two years after a large-scale clinical trial 
showed one potential vaccine to be ineffective, advanced-
phase testing of another candidate began. Thailand has 
also tried to ensure inexpensive treatments for those with 
serious HIV disease, including the often fatal acquired 
immunodeficiency syndrome (AIDS), by promoting 
local production and distribution of generic antiretrovi-
ral drugs, sometimes in defiance of patent rights held by 
Western manufacturers. Beginning in late 2005, the gov-
ernment planned to subsidize the cost of such drugs, and 
by the end of that year, about 80,000 Thai (or 60 percent 
of the HIV-positive people in need) were on antiretroviral 
therapy. See also HIV/AIDS PANDEMIC.

Further reading: Cheng, “Thailand to Get Cheap AIDS 
Drugs,” BBC News, July 14, 2005. Available online. URL: 
http://news.bbc.co.uk/1/hi/world/asia-pacific/4681539.
stm. Accessed April 3, 2007; Human Rights Watch, Not 
Enough Graves: The War on Drugs, HIV/AIDS, and Vio-
lations of Human Rights in Thailand, Human Rights 
Watch, July 2004. Available online. URL: http://hrw.
org/reports/2004/thailand0704. Accessed April 3, 2007; 
Kanabus, Annabel, and Jenni Fredriksson-Bass, “HIV 
and AIDS in Thailand,” updated June 7, 2006. Available 
online. URL: http://www.avert.org/aidsthai.htm. Accessed 
April 3, 2007.

Thasian Mumps Epidemic First recorded outbreak 
of mumps, described by the Greek physician Hippocrates, 
who was probably present on the Greek island of Thasos 
in the Aegean Sea when the epidemic occurred in the late 
fifth century B.C. (perhaps around 410). Although the pre-
vious autumn and winter had been unusually mild, spring 
that year was marked by northerly winds. A number of 
people then came down with dry coughs that left them 
hoarse and with swellings beside one or both ears. These 
swellings, neither inflamed nor painful, disappeared in 
every case without a sign, and all sufferers recovered.

Few women caught the disease, presumably because 
they (like most Greek women in ancient times) remained 

inside the home for much of the day. The majority of 
sufferers were instead young men, usually those who 
frequented the gymnasium or the wrestling school—gath-
ering places in which a contagious disease could spread 
quickly. Transmission was undoubtedly easier since most 
victims did not have fevers that confined them to bed. 
Most of the men eventually developed inflammations in 
one or both testicles, sometimes accompanied by pain 
and fever; this characteristic orchitis enables modern 
scholars to identify the disease as mumps.

Although Hippocrates’s description is our first writ-
ten account of mumps, the disease was almost certainly 
present earlier in the classical world. The mildness of the 
Thasian epidemic and its primary focus on adolescents 
suggest that by the late fifth century B.C. mumps had been 
around long enough to become a less virulent childhood 
disease.

Further reading: Grmek, Diseases in the Ancient Greek 
World; Hippocrates, Epidemics; Patrick, “Disease in Antiq-
uity: Ancient Greece and Rome.”

Third Plague Pandemic See PLAGUE PANDEMIC, THIRD.

Thirty Years’ War Epidemics Pestilences that raged 
among combatants and civilians alike in Germany and 
surrounding lands from 1618 to 1648. Although the lead-
ing killers were typhus fever, bubonic plague, and dysen-
tery, other infectious diseases such as scurvy broke out 
as well. The struggle for hegemony in Europe and the 
ideological conflicts between Roman Catholics and Prot-
estants that marked the war were played out mainly in 
Germany. The constant movement of troops across the 
country led to repeated outbreaks of disease; a number 
of local epidemics, however, were unrelated to military 
action.

Information about these numerous epidemics comes 
mainly from local chronicles, such as parish registers 
and tax records, that are often exaggerated and incom-
plete. Many give so little description of symptoms that 
often one cannot determine whether a person died from 
an infectious disease or from the extensive famine during 
the war. The flight of thousands of refugees from country 
to city during the war also makes epidemiological analy-
sis difficult.

What the chronicles do show us is that disease was 
not a condition exclusive to wartime; pestilences attacked 
many parts of Germany for a decade or two prior to 1618. 
In that year, Protestants in Bohemia rebelled against 
growing Catholic power in the region. When a Catholic 
Habsburg, Ferdinand II, was chosen Holy Roman emperor 
in 1619, they set up a German Protestant prince in his 
place. A decisive Catholic win at White Mountain near 
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Prague in late 1620 suppressed the revolt and inaugu-
rated both a decade of victories for the imperial Habsburg 
forces and a series of epidemics. As the Protestant troops 
dispersed after the battle, they spread disease throughout 
the Palatinate and Alsace in southwest Germany.

From the start, however, the war was not merely a 
Catholic-Protestant conflict or even solely a German one. 
A Catholic country that nonetheless wanted to contain 
growing Habsburg power, France first intervened in 1624 
and intermittently over the next decade supported attacks 
by Germany’s enemies. In addition, Christian IV, the Prot-
estant king of Denmark, invaded Germany in 1625. As 
the Danish and the imperial armies fought in Saxony and 
Thuringia in central Germany during 1625 and 1626 and 
later in the northern part of the country, the diseases that 
followed in their wake infected many cities and towns. 
The chronicles, though often imprecise about symptoms, 
include repeated accounts of “head disease,” Hungarian 
disease, and red or black spots like flea bites that must 
refer to typhus.

Although a defeated King Christian returned to Den-
mark in 1629, another Scandinavian ruler invaded Ger-
many in the following year. Gustavus Adolphus or 
Gustavus II, the Protestant king of Sweden, took advan-
tage of the power struggle between Ferdinand, who was 
trying to centralize his power as emperor, and many Ger-
man princes, who were resisting the imperial consolida-
tion. The emperor had to confront the Swedish troops 
unaided because his Italian allies could not recruit sol-
diers. After the just-ended Mantuan War (a three-year-
long offshoot of the Thirty Years’ War in which France 
and the Habsburgs fought over the inheritance of some 
imperial lands in Italy), the northern half of the Italian 
peninsula was in the throes of a plague epidemic.

For two years after Gustavus’s invasion, his army 
conquered the imperial forces again and again, but the 
Swedes experienced a setback in 1632 with the unsuc-
cessful siege of Nuremberg in southern Germany. As both 
the Swedes and the imperialists camped before the city, 
food and supplies soon ran out and thousands of soldiers 
in each army succumbed to typhus and scurvy. Without 
engaging each other in battle, both armies left in Sep-
tember, spreading the diseases to surrounding areas. The 
final defeat of the Swedes, however, did not come until 
two years later, when they were beaten at Nördlingen in 
Bavaria by Ferdinand and his troops from Spain and Italy. 
As they pursued the defeated Swedes, the imperial sol-
diers carried disease through Württemberg in southwest 
Germany. During the next few years, human deaths from 
epidemics reached high rates, especially along the Rhine 
River, where fighting was now concentrated.

Bubonic plague made its first recorded appearance of 
the war in 1630, but after 1634, it seems to have become 
especially prominent. The chronicles of the German city 

of Dresden for 1634–35, for example, mention “swell-
ings” that were undoubtedly buboes. Unlike typhus, 
bubonic plague is not carried by armies, but the crowding 
of refugees into cities aided the spread of the disease. One 
city sought by uprooted peasants was Munich in Bavaria, 
which closed all but two gates and sequestered newcom-
ers outside the walls. The measures were of little avail; 
in late 1634 an epidemic, perhaps of bubonic plague, is 
said to have killed about 15,000 residents. The pestilence 
broke out again the following year and did not abate until 
1637.

Nor were smaller towns in Bavaria immune. In 1634 
Oberammergau was struck by a plague that killed about 
85 people, one-fifth of its inhabitants. The survivors 
claimed that if the epidemic would cease, they would 
perform the drama of Christ’s sufferings and death once 
every 10 years—a vow their descendants have kept to this 
day. A famine so severe that people resorted to eating the 
bodies of criminals taken down from the gallows exacer-
bated many other epidemics throughout Germany in the 
mid-1630s.

The Peace of Prague of 1635, which reconciled the 
Holy Roman emperor and the German princes, may have 
promised relief to the suffering Germans, but the war 
went on. France and Sweden remained adversaries of the 
Habsburgs, and fighting continued in Germany, especially 
in the north, until 1648. Little of the military action was 
systematic or centralized, and the endless marches of 
small armies continued to bring disease. Although severe 
outbreaks were almost nonexistent in the last decade 
of the war, typhus had become practically endemic in 
Germany.

Disease did not spare other countries. The Nether-
lands, France, Italy, and England endured outbreaks 
throughout the war, as fighting spilled over the German 
borders and as soldiers returned home. Even neutral Swit-
zerland suffered from its proximity to Germany; a severe 
epidemic, of unknown type, ravaged the country in 1635. 
Disease spread through Austria and Hungary as well, par-
ticularly after 1644.

Many features of the Thirty Years’ War facilitated dis-
ease transmission, including the ongoing troop move-
ments, the influx of fresh soldiers from foreign countries, 
the constantly shifting areas of battle, the displacement 
of the German population, and the overcrowding of refu-
gees into cities. In the war, the line between the military 
and the civilian spheres was blurred as it had never been 
before. The baggage trains of armies, for example, often 
attacked villages along their route to get supplies, as did 
small groups of demobilized foreign soldiers. Forced to 
fend for themselves on their way home, they used their 
weapons to extort food from the villagers, many of whom 
fought back in armed struggles. At other times, sick 
soldiers were cared for in private homes. With such 

Thirty Years’ War Epidemics    403



extensive contact between soldier and peasant, the usual 
army diseases such as typhus and dysentery could easily 
cross over into a weakened civilian population.

Using local chronicles, previous generations of histori-
ans had claimed that one-third or one-half of the German 
population died during the war. The observed population 
losses, however, seem due as much to internal displace-
ment as refugees moved away from the fighting and then 
returned home once peace was restored, as to death from 
sickness and combat. The mortality rate was perhaps 
closer to 15 percent to 20 percent, but no one can say 
with certainty what portion died of infectious disease.

Further reading: Langer, The Thirty Years’ War; Parker 
The Thirty Years’ War; Prinzing, Epidemics Resulting from 
Wars.

Tiverton Typhus Epidemic of 1644   Devastating epi-
demic of lice-borne typhus fever that erupted among the 
inhabitants of Tiverton, a town in the west of England, in 
the summer of 1644 during the English Civil Wars. The 
fever was probably brought into Tiverton when the Earl 
of Essex garrisoned his Parliamentary troops there from 
July 5 to July 18, as the epidemic began shortly thereaf-
ter, in August. Tiverton’s parish records show the worst 
mortality in October, with 105 human deaths, which was 
eight to 10 times the monthly average. Although no med-
ical description of this disease exists, the arrival of Essex’s 
undoubtedly lice-ridden troops points almost certainly 
to typhus fever. The cause of many deaths was recorded 
in burial registers as “the sweating sickness,” indicating 
profuse sweating as a symptom. This evidently recalled 
to the minds of the townspeople the famous “English 
sweats” of a century before (see ENGLISH SWEATING SICK-
NESS EPIDEMICS).

On September 21, 1644, about 200 troops of the 
opposing Royalist army occupied Tiverton and remained 
there till October 1645. It is not known how many men 
among the Parliamentary or Royalist forces involved in 
the occupation of Tiverton were infected by typhus fever 
(see OXFORD TYPHUS EPIDEMIC OF 1643; READING TYPHUS

EPIDEMIC OF 1643).
Further reading: Creighton, A History of Epidemics in 

Britain; Zinsser, Rats, Lice and History.

Tongan and Samoan Measles Epidemics of 1893   
Two seemingly unrelated outbreaks of measles that began 
first in the Tonga Islands in the South Pacific and then in 
the Samoa Islands to the north.

The Tongan epidemic, which started on the island of 
Tongatapu, was attributed to an importation from New 
Zealand. It is not clear how far the infection spread, 
although one account implies that it spread throughout 

the island. Remembering the lethal measles epidemic of 
1875 in the Fiji Islands, many people took what little pre-
caution they could against the aftereffects of the disease. 
An estimated 1,000 people, representing 5 percent of the 
population, died during this epidemic. The survivors, 
many in a state of panic and far too discombobulated to 
attend to daily chores, also faced a possible threat from 
famine.

Later, during the same year (1893), measles attacked 
the islands of Samoa. The virulence or malignity of this 
first visitation of measles on Samoa has often been dis-
puted. In one contemporary account, it was described as 
being widespread (the attack rate was very high), with 
mortality ranging from zero to 10 percent in some areas. 
An editorial in a local Samoan newspaper commented 
in September 1893 on the mildness of the epidemic. In 
October, it was reported that measles had claimed only 25 
human lives along the northern section of Upolu (one of 
the main Samoan islands). The epidemic subsided in Feb-
ruary 1894. According to the newspaper editor, it caused 
at least 300 human deaths, some of them from dysentery, 
however.

The Methodist mission on Savai’i (Samoa’s largest 
island) gave a different account of this same epidemic, 
reporting high mortality despite many precautions. Fear-
ful of meeting the same fate that befell many islanders 
in Tonga and earlier in Fiji, the natives were apparently 
more conscientious in following the advice of doctors and 
missionaries. Another Methodist missionary reported that 
1,600 Samoans died of measles and/or related complica-
tions. It is not possible to verify this since there was no 
civil registration of deaths then. Mortality may have also 
varied substantially from place to place.

Measles was not the only outbreak Samoans had to 
contend with in 1893. The epidemic had been preceded 
by a short but brutal civil war whose repercussions con-
tinued through 1894 as well. Both these events caused 
people to neglect their plantations. Soon many of the 
islands were gripped by faminelike conditions. See also 
FIJI ISLANDS MEASLES EPIDEMICS OF 1875, 1903, AND 1911.

Further reading: McArthur, Island Populations of the 
Pacific.

Torgau Typhus and Dysentery Epidemic of 1813
Catastrophic outbreak of louse-borne typhus fever and 
dysentery that killed more than 30,000 people in the gar-
rison town of Torgau in eastern Germany (northeast of 
Leipzig) during one of the most destructive sieges of the 
Napoleonic Wars.

Over the course of the summer of 1813, thousands 
of sick and convalescing French soldiers poured into the 
5,000-inhabitant town on the Elbe River; for example, 
4,000 arrived from Dresden on July 18. By September, 
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people were forced to leave their homes to make room for 
the sick, who now numbered about 6,000; one-third of 
those who contracted typhus fever died. After the Battle 
of Dennewitz on September 6, about 10,000 more men 
arrived, along with 5,000 horses. Six weeks later, the 
Prussian army besieged Torgau. The situation became 
critical, hundreds of people dying every day: “Then the 
pestilence began to spread at an alarming rate among the 
inhabitants and among the Frenchmen quartered in the 
homes of citizens, so that the entire city of Torgau came 
to resemble a large, overcrowded lazaret.” The number of 
men suffering from dysentery and typhus fever increased 
to about 12,000; 8,000 patients died in November alone.

An Austrian physician described the appalling con-
ditions of the hospitals, floors ankle-deep in excrement, 
men drinking the urine of others to quench their thirst, 
dead bodies lying next to live men shivering in unheated 
rooms: “The French lazarets in the city represented 
scenes of horror such as repel human nature, and such 
as one must actually witness in order to appreciate fully 
their dreadfulness.” Heaps of corpses were thrown into 
the Elbe River. Streets and houses were piled with refuse, 
dead horses filled the ditches, a sickening smell perme-
ated the air. Over a 12-month period, an estimated 30,000 
soldiers died in Torgau, mostly from dysentery and typhus 
fever. Nearly 700 town inhabitants died, the majority 
from typhus. Typhus also circulated among the Prussian 
troops surrounding the town, killing 300 soldiers in three 
months. The epidemic gradually abated through the early 
part of 1814.

Further reading: Dohm, Die Typhusepidemie in der 
Festung Torgau, 1813–1814; Prinzing, Epidemics Resulting 
from Wars.

Tours Diphtheria Epidemic of 1818–20   Outbreak 
studied by the French physician Pierre-Fidèle Breton-
neau, the first researcher to define diphtheria as a clinical 
entity. Prior to his investigations, cases of diphtheria were 
often diagnosed as croup (the term used for any obstruc-
tion of breathing), malignant angina, or scorbutic gan-
grene. In performing dozens of autopsies on people said 
to have died from one of these diseases, Bretonneau found 
in them the same type of false membrane, a sign that 
only one pathological process, not several, was at work. 
Furthermore, he claimed, the disease it caused was con-
tagious, although most doctors of the time believed that 
croup at least was not. By tracing diphtheria among fam-
ily members, Bretonneau proved that it could be spread 
from person to person.

Early in 1818, soon after soldiers of the Vendée 
Legion arrived in Tours in west central France, many of 
them became sick with what was called scorbutic gan-
grene. Ulcers formed on their gums and then spread to 

the mucous membranes of their lips and cheeks. Within a 
short time doctors began to see civilian cases of what they 
termed malignant angina, a highly fatal throat disease; its 
symptoms, however, were found in only one-tenth of the 
infected soldiers. As the patients—from 120 to 400 at any 
given time—filled the hospital, its chief physician, Bret-
onneau, had the opportunity to observe numerous cases 
firsthand. Before the epidemic stopped in 1820, he stud-
ied in detail 130 military and 20 civilian cases, perform-
ing autopsies on 60 of them.

In the next few years, Bretonneau was able to investi-
gate other similar outbreaks: one in 1824–25 at La Ferri-
ère, where 21 of a population of 250 people were afflicted, 
18 of them fatally; and the other, much more severe, at 
nearby Chenusson, in 1825–26. These later epidemics 
confirmed the theory he had developed during the 1818 
epidemic: malignant angina, scorbutic gangrene, and 
“true” croup were just manifestations of the same disease, 
for which he coined the name diphtheritis (he or one of 
his pupils later changed it to diphtheria). It was charac-
terized by a false membrane covering the mouth, phar-
ynx, and air passages, a symptom found in other diseases; 
nonetheless, diphtheria could be distinguished from these 
illnesses by its epidemic nature.

Bretonneau communicated his ideas in an 1821 
address to the Academy of Medicine in Paris, and five 
years later in a treatise that has become a classic medi-
cal study. His research on diphtheria was only one of his 
contributions to medicine. In 1825, he became the first to 
perform a successful tracheotomy; he wrote an important 
work on typhoid fever; and he formulated the influential 
doctrine of specificity—the concept that each disease has 
its own cause and specific clinical symptoms. Although 
his theories about diphtheria were widely accepted in 
France, physicians in Britain and the rest of Europe were 
more skeptical. One reason may have been their unfamil-
iarity with diphtheria; until the EUROPEAN DIPHTHERIA EPI-
DEMIC OF THE LATE 1850S, the disease had scarcely been 
seen outside of Norway, Denmark, and France.

Further reading: Andrews et al., Diphtheria; Major, 
Classic Descriptions of Disease.

Tripoli Cholera Epidemic of 1911 Outbreak of 
cholera in Tripoli in Libya from mid-October to mid-
December 1911, infecting at least 10,000 persons and 
killing about 3,000 of them.

From a source in Mecca, in what is now Saudi Ara-
bia, cholera spread to the Alexandria-Cairo area in Egypt, 
from where it moved south up the Nile Valley and west 
into Tripoli. During the course of the epidemic, the dis-
ease was confined to Tripoli, Libya’s capital and largest 
port and city, and was spread mainly by contaminated 
dates, infected by flies; cholera, caused by the Vibrio 
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comma bacterium, is usually ingested in contaminated 
water but can also be spread by flies carrying the bacteria 
from excrement to food.

In Tripoli, the first persons contracting the acute 
intestinal infection were the beggars on the streets, who 
quickly spread the disease to the rest of the city’s popula-
tion (mainly Arabs, Berbers, and blacks). It soon spread 
among hundreds of Italian soldiers stationed in Tripoli 
after Italy annexed Libya on November 5, 1911. At first, 
many thought that cholera had been conveyed to Libya 
with the Italian soldiers; however, this idea was dis-
counted because the disease did not break out in the 
Libyan seaports of Benghazi (Bengasi), Derna, Homs, and 
Tobruk, where thousands of other Italian soldiers had dis-
embarked. To prevent the spread of cholera to Italy, sick 
soldiers were not allowed to return home until they had 
fully recovered from it.

Further reading: Prinzing, Epidemics Resulting from 
Wars; Stock, African Environment Special Report 3: Cholera 
in Africa.

Tuberculosis Pandemic of the 1990s– See TB PAN-
DEMIC OF THE 1990S–.

Tunisian Cholera Epidemic of 1849–50 Major 
outbreak of cholera in Tunisia in North Africa, killing 
about 56,000 persons out of some 118,500 stricken with 
the acute intestinal disease over 10 months (see ASIATIC

CHOLERA PANDEMIC OF 1846–63). The French had appar-
ently carried cholera into Algeria, where it was carried by 
land and sea into neighboring Tunisia.

In early January 1848, Tunisia’s Muslim ruler, Ahmed 
Bey, closed his country’s seaports to all ships from known 
cholera-infected countries, such as Egypt and Turkey; 
other vessels coming from uninfected regions were to 
be quarantined for inspection for 24 days. In mid-Octo-
ber 1849, a Tunisian ship, arriving from Algeria, entered 
the port of Tabarca without permission; to ward off con-
tagion, the ship’s cargo was disinfected with vinegar (at 
the time, the bacterial cause of cholera was not known). 
However, infected crew members carried the disease into 
Tabarca. In a short time, an epidemic erupted in the Tuni-
sian-Algerian border area that advanced eastward to the 
capital city of Tunis in mid-December, where the disease 
killed untold thousands of Muslims, Jews, and others 
before the epidemic abated in midsummer of 1850.

A battalion of Tunisian troops, quarantined in Tunis, 
was allowed to return home and unwittingly carried the 
infection to the Sahel region (it is spread by contaminated 
water and food). There, many members of the Mahdiya 
tribe were stricken. The contagion spread to Gabes on the 
coast, as well as to the Djerid region, where some 8,000 

persons died within a few days. Meanwhile Ahmed Bey 
fled from the disease in Tunis from Muhammadiya to 
Porto Farina on the coast, where it followed him. Muslim 
and European medical treatment continued to concen-
trate mainly on bloodletting, one of the worst treatments 
for a disease that causes death by dehydration from vom-
iting and diarrhea.

In Tunis, about 7,600 persons perished from cholera 
during the epidemic; the Muslim community suffered 
the worst, 3,900 deaths; the Jewish sector nearly as badly, 
3,400 deaths; and the much less populated Catholic sec-
tor, only 300 deaths (although it had the highest mortal-
ity rate of those who contracted cholera: 300 out of 475).

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Gallagher, Medicine and 
Power in Tunisia, 1780–1900.

Tunisian Plague of 1818–20 Major epidemic of 
plague that killed possibly a quarter of the people in 
Tunisia (then a Muslim kingdom under a Turkish bey, or 
governor), including some 30,000 inhabitants of the city 
of Tunis.

Traders or travelers by land or by sea from Algiers 
were thought to have brought the plague disease into the 
port of Tunis in 1818. Mahmud Bey, the ruler of Tunis, 
knew the horrors of plague because of an earlier out-
break in Tunisia in 1784–85; when a physician diagnosed 
the disease spreading through Tunis in 1818, Mahmud 
ordered the physician to be beaten and thrown into jail, 
for he wanted to hear or learn nothing about it. Nonethe-
less, the three forms of plague broke out: bubonic (with 
painful buboes [swellings] of lymph nodes), septicemic, 
and pneumonic (the most serious and highly infectious 
form).

Although Jews were frequently blamed for disasters, 
they were not so accused in 1818 in Tunis; when a Jew-
ish citizen was burned at the stake, his death seemed to 
increase the severity of the plague epidemic, and many 
citizens looked on it as a God-sent sign of disapproval of 
Jews’ executions (which were stopped). Mahmud Bey’s 
quarantine regulations were disobeyed by some Mus-
lims, who preferred religious invocations as a defense 
against the plague and sometimes tried to convert plague-
stricken Jews to Islam (with the saying “there is no flight 
from destiny”). Many Muslims who took precautions 
were spared and believed their lives had been saved as an 
“act of God.” Undoubtedly the bey’s sanitary cordons to 
restrict traffic and trade helped.

In July 1820, the disease subsided considerably in 
Tunis and Tunisia. The mortality rate had been high; 
between 30 percent and 50 percent of the victims of sim-
ple bubonic plague had perished, and nearly all those 
who contracted pneumonic and septicemic plague had 
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died. In the city of Tunis, estimated mortality ranged from 
about 30,000 to as high as 50,000 (in a total population 
of about 120,000). The Tunisian kingdom possibly suf-
fered a fatality rate of 25 percent, and much of its land 
was left uncultivated, causing more hardship and increas-
ing dependency on European countries for food and 
assistance.

Further reading: Gallagher, Epidemics in the Regency 
of Tunis, 1780–1880; Shattuck, Diseases of the Tropics.

Tunis Typhus Epidemic of 1868 Serious outbreak of 
louse-borne typhus fever that killed at least 5,000 inhab-
itants of Tunisia’s capital city of Tunis. Dirty, crowded 
conditions and food shortages in Tunisia in 1867 favored 
epidemic typhus, characterized by high fever, severe 
pains, blood in the stool and urine, and a red rash.

Along with famine in the winter of 1867–68, unusu-
ally cold weather struck the city of Tunis, where some-
times the corpses of animals and people were left 
unburied in the streets. Human body lice, which carry 
the rickettsial infection, thrived in these conditions, and 
many typhus cases began to be reported after mid-Febru-
ary 1868. When the Tunisian government appeared indif-
ferent to the typhus problem, a European sanitary council 
initiated steps to control it, enacting public health rules 
such as disposal of all human and animal cadavers from 
the streets, isolation of typhus patients, and disinfection 
of prisons and army barracks.

The epidemic was most severe in the overcrowded 
Muslim, Jewish, and Catholic sections of Tunis, where 
typhus was not subject then to quarantine procedures 
(as cholera was). The diffusion of the epidemic was not 

closely documented by French and local officials, and 
there is speculation some 50,000 persons may have died 
from it in Tunis and the provinces outside the city.

Further reading: Gallagher, Medicine and Power in 
Tunisia, 1780–1900; Gelfand, The Sick African.

Turkish Influenza Epidemic of 1957–58 Offshoot 
of the ASIAN INFLUENZA PANDEMIC OF 1957, leading to a 
severe outbreak of influenza in Turkey during 1957–58 
(see INDIAN INFLUENZA EPIDEMIC OF 1957–58; JAPANESE

INFLUENZA EPIDEMIC OF 1957–58).
Influenza arrived in Turkey at the end of June 1957, 

on a course through Pakistan, Iran, and Syria. In July, it 
fanned out across the country and became epidemic. Over 
the next few months, incidence or morbidity soared, with 
53,565 cases recorded in August and 106,970 cases in 
September, and peaked in October, when 128,277 cases 
were reported. During November, the incidence dropped 
to 50,580 cases and, in December, to 17,587 cases. There-
after, the epidemic began to subside, with 10,088 cases 
recorded in January and 2,188 cases in February. Actual 
incidence of the disease during the outbreak is believed 
to have been much higher. In Turkey, influenza was not 
considered a notifiable disease, and many cases, espe-
cially in the rural areas, no doubt escaped detection and 
treatment.

Many and varied complications were noted in the 
wake of this epidemic. Predominant among them were 
eye hemorrhages and psychiatric and neurological 
complaints.

Further reading: Payzin et al., “Neurological and Psy-
chiatric Complications of Asiatic Flu.”
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Ugandan Ebola Outbreak of 2000 Localized out-
break of ebola, a type of hemorrhagic fever for which 
there is no known cure, in northern Uganda in central 
Africa. It killed more than 170 persons and infected at 
least 425 others in and around the town of Gulu, some 
225 miles north of Kampala, the capital, by the end of 
January 2001, when the outbreak appeared to be over.

According to health officials, the index case, or 
first confirmed death from the Ebola virus, was Esther 
Awete, a 36-year-old mother in Kabede-Opong, a vil-
lage three miles from Gulu. After Awete’s death on 
September 7, 2000, seven members of her family suc-
cumbed to the same disease over the next three weeks 
(until the eighth victim, officials suspected the deaths 
were due to dysentery, cholera, or another illness com-
mon to the region). By October 14, when the disease 
was properly identified as ebola, nearly 40 villagers in 
the northern districts of Gulu and neighboring Kitgum 
had died from it.

Uganda’s health ministry immediately established a 
nationwide task force to stop and contain the spread of 
the highly contagious Ebola virus, which is passed on by 
contact with an infected person’s bodily fluids, such as 
mucus, saliva, and blood (thus doctors and nurses are 
especially vulnerable). The virus incubates for four to 10 
days before flu-like symptoms set in. Victims eventually 
bleed internally, vomiting blood and producing bloody 
diarrhea, and bleeding from all orifices. Authorities think 

the outbreak may have actually begun in August 2000. 
The virus strain, identified as “Ebola Sudan,” may have 
been carried into the country by Ugandan rebels based in 
southern Sudan (a religious group known as the Lord’s 
Resistance Army, or LRA), who were trying to bring 
their Christian movement into Uganda through repeated 
incursions around Gulu (a town of about 150,000 
people).

The health ministry ordered the closure of all schools 
in the Gulu district and began a public education pro-
gram (especially via the radio to inaccessible rural areas), 
alerting everyone to the dangers of Ebola and how to 
avoid contracting it. The public was advised not to travel 
to and from certain places in northern Uganda. It was 
also asked to desist from performing traditional burial 
rites for the dead; family and close friends ritually bathe 
the dead person’s body, bury him or her close by, and 
wash their hands in a communal basin as a sign of unity. 
In addition, all Ebola patients were isolated and treated 
in special wards, some of them makeshift because the 
two hospitals in Gulu were understaffed and could not 
cope with the outbreak. The disease had also reportedly 
spread to several refugee camps (inhabited by thousands 
of people displaced by the LRA), which lacked decent 
sanitation.

Uganda’s national task force was coordinated by the 
World Health Organization (WHO), which sent tons of 
much-needed medical supplies and equipment. Teams 
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from Médecins Sans Frontières (MSF) and the U.S. Cen-
ters for Disease Control and Prevention (CDC) arrived 
to assist with containing the outbreak. Health agents 
from the International Red Cross traveled across Uganda 
to find new ebola cases and to educate the inhabitants 
about the dangers of the disease. Believing this might be 
the first wave of an outbreak that could last for months, 
WHO officials appealed to the international commu-
nity for funds and encouraged authorities in neighbor-
ing Rwanda, Tanzania, and Kenya to introduce stringent 
border checks to prevent ebola from entering these 
countries. By mid-November 2000, Kenyan authorities 
had screened about 20,000 persons crossing the Ugan-
dan border since the outbreak officially began. See also 
GABONESE EBOLA OUTBREAK OF 1996; SUDANESE EBOLA 
OUTBREAKS OF 1976 AND 1979; ZAIREAN EBOLA EPIDEMIC 
OF 1995.

Further reading: World Health Organization, Reports, 
http://www.who.int/.

Ugandan HIV/AIDS Epidemic   Among the world’s 
earliest outbreaks of infection with human immunodefi-
ciency virus (HIV), the epidemic in Uganda was reversed 
through concerted efforts at all levels of society. After 
nearly 25 years, HIV disease continues to burden Uganda: 
Almost 7 percent of adults (or about 1 million) were 
infected at the end of 2005, and in that year alone, about 
91,000 people died from acquired immunodeficiency syn-
drome (AIDS), which Ugandans had initially called “slim” 
because of the severe physical wasting it caused. In 2005, 
life expectancy stood at only about 50 years, and nearly 1 
million children had lost one or both parents to AIDS. Yet 
the situation could have been much worse: The HIV prev-
alence rate had reached 16 percent in 1992 before falling 
steeply through the rest of the decade. During that time, 
Uganda set an example for other developing nations in 
how to combat HIV/AIDS. A long-running civil war and 
a return to riskier sexual behavior, however, threaten the 
country’s progress.

A nurse spraying disinfectant on some visitors about to enter Gulu Hospital in northern Uganda in October 2000. Many sick people were 
treated by staff members in the hospital, a sprawling complex of concrete buildings, during the Ugandan Ebola Outbreak of 2000. 
(Associated Press/AP)
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While other African nations overlooked reports of 
immune disease among their citizens, efforts to fight HIV/
AIDS began in Uganda in 1986, when the president spoke 
out about the epidemic at rallies and directed government 
ministries to implement programs to halt it. As in Thai-
land (see THAI HIV/AIDS EPIDEMIC), media outlets carried 
prevention messages, and condom use was widely pro-
moted. Uganda created what became known as the “ABC” 
model—Abstain from sex, Be faithful to one partner, or 
use Condoms—which was later adopted by many other 
countries, including its neighbors in Africa. Community, 
religious, and other nongovernmental organizations have 
also contributed to educating Ugandans about AIDS—
for example, The AIDS Support Organization (TASO), 
founded in 1987 to help HIV-positive people.

Several studies in the 1990s suggested that greater 
awareness changed sexual behavior. Surveys of urban 
adults and adolescents in 1989 and again in 1995 found 
that more young people were delaying their first sexual 
experience: Among 15-year-olds questioned in both 
years, the proportion who reported never having had sex 
rose from about 20 percent to about 50 percent. Among 
people who were sexually active, condom use increased 
significantly as well during the 1990s—among both men 
and women and in all age groups. As a result, the preva-
lence rate declined to only 4 to 6 percent by 2003.

One reason it may not be dropping further is the 
recent availability of antiretroviral drugs, which can keep 
HIV-infected people alive for longer. In 1997, Uganda par-
ticipated in a trial proving that such therapy could lower 
the chances newborns would contract the virus from their 
mothers; in the following year, a pilot study—one of the 
first in the world—tested ways of delivering antiretroviral 
drugs to patients in a country with a limited health—care 
infrastructure. By the end of 2005, 56 percent of Ugan-
dans with advanced HIV infection were taking antiretro-
virals, compared to only 6.3 percent two years earlier.

The rapid scale-up was funded in part by the U.S. gov-
ernment, which some critics accuse of bringing a con-
servative religious slant to educational efforts in Uganda. 
Abstinence and fidelity have recently featured promi-
nently in official anti-AIDS messages—much more so 
than condoms—while condoms have been in limited sup-
ply (the government recalled thousands of them in 2004, 
claiming they were of poor quality, and shortages were 
noted throughout 2005). Whatever the reason, surveys 
of Ugandans have shown a decline in condom use with 
casual sex partners—and more men are claiming to have 
had multiple partners in the previous year.

The changes in sexual behavior did not bode well for 
Uganda’s anti-HIV campaign and neither did the finding 
in the spring of 2006 that government officials misused 
tens of millions of dollars given by outside donors to fight 
the disease. Overshadowing such corruption, however, 

has been the brutal civil war in the north of the country. 
Since it began in 1986, atrocities by the rebels (including 
mass rapes of civilians and the abduction of children as 
sex slaves) have not only compelled many people to flee 
but have also undoubtedly spread HIV—and national sta-
tistics cannot adequately reflect those new cases, as even 
basic health care (let alone epidemiological surveillance) 
is lacking in the north. See also HIV/AIDS PANDEMIC; SUB-
SAHARAN AFRICAN HIV/AIDS PANDEMIC.

Further reading: Berry, Steve, and Rob Noble. “HIV 
and AIDS in Uganda,” AVERT, updated July 6, 2006. 
Available online. URL: http://www.avert.org/aidsuganda.
htm. Accessed April 3, 2007; Ross, “The Battle over Ugan-
da’s Aids Campaign,” BBC News, April 12, 2005. Available 
online. URL: http://news.bbc.co.uk/2/hi/africa/4433069.
stm. Accessed April 3, 2007; Scheier, “African Graft Stings 
Donors,” Christian Science Monitor, 1 June 2006.

Ugandan Plagues of 1926–31 Series of devastating 
epidemics of bubonic, pneumonic, and septicemic plague 
(the three clinical forms of the disease) in Uganda in east 
central Africa.

Following a plague outbreak in the Far East in 1893, 
this highly infectious disease entered North Africa in 
1896, spread to both West and South Africa by 1899, and 
reached British East Africa by 1902. In some areas, it dis-
appeared after one or two localized outbreaks; in other 
regions, the disease remained endemic for about 20 years 
until more severe, widespread outbreaks began to occur, 
such as in Uganda.

Between June and August 1926, bubonic plague broke 
out in the native kingdom of Buganda in southeastern 
Uganda and in the nearby eastern province; out of the 
1,844 cases reported, 1,574 were fatal. In 1927, a sec-
ond outbreak in these same areas took the lives of 1,863 
persons (out of 2,171 infected). Most of the infected 
had contracted the disease from plague-carrying fleas 
that had moved from dead rats or other rodents (their 
hosts) to infest humans (another host). Bitten by the 
fleas, the Ugandans became ill with splitting headaches, 
bouts of diarrhea and vomiting, and high fevers (as high 
as 107°F); they also were in agony when golf-ball-sized 
buboes (swellings) appeared in their groin or armpits. In 
1929 the number of Ugandans who contracted the dis-
ease soared to 5,960 (more than double the total cases 
reported in 1926–28); total fatalities were 5,118 that year 
(almost half the human deaths [2,518] occurred in the 
country’s Mengo district).

Uganda’s eastern province experienced almost annual 
plague outbreaks; workers on the cotton plantations there 
came down with the disease, which had reached epizo-
otic proportions (temporary prevalence among many ani-
mals in a wide area) by 1930. Western areas of Uganda 
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reported no outbreaks of plague, but the north central 
district of Lango was hit in 1931.

Uganda’s mortality rate reached nearly 90 percent 
(14,899 persons contracted plague, 13,124 of them 
died, between 1926 and 1931); many of the cases had 
been pneumonic and septicemic plague, along with the 
bubonic form. A form of pneumonia set in when the 
lungs of bubonic-infected patients were attacked; pneu-
monic patients (who easily passed the disease from per-
son to person) frequently coughed up blood and usually 
died within two to four days after their initial infection. 
Patients with septicemic plague (in which the human 
bloodstream is invaded by the virulent bacillus carried by 
the diseased flea) sometimes died hours after contracting 
it, before buboes had time to form; recovery was rare in 
these cases, with or without treatment.

In 1932, only 60 plague cases (with 40 deaths) 
occurred in Uganda, where medical help, drugs, and vac-
cinations were offered and effective. The following year, 
there were 858 cases (with 833 deaths). Localized out-
breaks of plague continued until the 1980s, when the dis-
ease seemed to have disappeared.

Further reading: Marks and Beatty, Epidemics; Scott, A 
History of Tropical Medicine.

Ugandan Sleeping Sickness Epidemic of 1940–43
First recorded epidemic of African sleeping sickness 
(African trypanosomiasis) in Uganda, killing about 250 
persons of the 2,500 infected, mainly in the Busoga 
region.

When the disease’s first victim (a schoolboy) died 
in late December 1940, he was thought to have con-
tracted the Gambian strain of the disease (Trypanosoma 
gambiense), which more than 30 years earlier had killed 
at least 100,000 people in Uganda and Tanganyika (see 
UGANDAN-TANGANYIKAN SLEEPING SICKNESS EPIDEMIC OF 
1900–09); some 11,000 had died in the Busoga region 
in southeastern Uganda in that earlier epidemic. While 
visiting Busoga’s Lake Victoria area between the towns of 
Iganga and Jinja in November 1940, the schoolboy was 
painfully bitten by a disease-carrying tsetse fly. Within 
three weeks, the boy (then in Uganda’s capital of Kam-
pala) had a high fever and intense headache, followed 
by anemia, swelling limbs, heart problems, tremors, and 
rapid wasting; he died before the sleeping phase of the 
disease. At the same time, two immigrant laborers at a 
Kakira sugar estate on the western edge of the Busoga 
forest became ill and later died in Jinja’s hospital with 
symptoms similar to the schoolboy’s. A local Soga (native 
Bantu-speaking person on the north shore of Lake Vic-
toria) also fatally contracted the disease in December 
1940. All the victims were found to be infected with the 
Rhodesian strain (Trypanosoma rhodesiense), generally a 

more virulent form of sleeping sickness and, at that time, 
believed to be confined to the semiarid savannah and 
woodland of eastern Africa south of the equator.

Uganda (then a British protectorate) had taken elab-
orate precautions to prevent the transport of disease 
across its borders after the devastating sleeping sickness 
epidemic in 1900–09. Nonetheless, authorities believed 
that the two immigrant workers (on the sugar estate at 
Kakira) had entered Uganda with sleeping sickness (they 
came from what is now Rwanda and Burundi, to the 
south). Ugandan authorities ordered native Luo fishers 
to return home—to the eastern shores of Lake Victoria in 
Kenya (where the Gambian sleeping sickness was active). 
Evacuation of inhabitants of Uganda’s Lake Victoria area 
between Jinja and Kakira was carried out, but the dis-
ease spread eastward to the leper colony of Buluba (at 
the head of Thurston Bay) and then farther east to Kityer-
era, where it infected forestry workers. By this time (June 
1941), 80 persons had contracted the disease. Soon addi-
tional cases were diagnosed at Kityerera, Ikulwe (deeper 
in the Busoga forest area), and Kyemeire (farther east, 12 
miles from Lake Victoria); by January 1942 the disease 
had moved into Kenya.

During the peak of the Ugandan epidemic in 1942, a 
temporary “sleeping sickness camp” was built at Bugiri 
(in the eastern end of the Busoga “fly belt”) where numer-
ous people were sick and many new cases were brought. 
Because of the rapid removal of infected persons to the 
camp, the infection rate declined considerably by the end 
of 1943. The end of abnormally heavy rainfall also con-
tributed to the tsetse fly receding and thus the abatement 
of the disease, which has remained endemic in Uganda 
since 1944.

Further reading: Ford, The Role of Trypanosomiasis in 
African Ecology; Ormerod, “The Epidemic Spread of Rho-
desian Sleeping Sickness, 1908–1960.”

Ugandan-Tanganyikan Sleeping Sickness Epidemic 
of 1900–09 Major epidemic of African sleeping sick-
ness (African trypanosomiasis) in territories around Lake 
Victoria, killing at least 100,000 people in what became 
Uganda and Tanganyika in east central Africa.

In the last quarter of the 19th century, new trad-
ing routes opened in Africa’s equatorial belt, notably the 
Congo River basin. The increasing number of riverboats 
helped spread infectious disease as traders and travelers 
moved about. An estimated half a million persons per-
ished from sleeping sickness in the Congo region between 
1895 and 1905; by 1900, this killer disease had reached 
the shores and islands of Lake Victoria.

British physicians Albert and Jack Cook, brothers 
working then in Uganda, were the first to diagnose sleep-
ing sickness in patients’ blood—a major breakthrough in 
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analysis of this disease that brings physical wasting and 
growing somnolence, leading to death. After two years 
of research by the British government and thousands of 
deaths, the Gambian form of sleeping sickness was iso-
lated and its vector identified as the tsetse fly (later, in 
1910, a second and more acute form of the disease was 
identified as the Rhodesian strain).

In Uganda, the hardest-hit region was Busoga, a pros-
perous banana-growing area on Lake Victoria’s north shore; 
more than 11,000 people there died of the sickness by 
1909. In the Buvuma islands on the lake, about 43,000 were 
reportedly killed by the disease between 1900 and 1905.

German East Africa (Tanganyika, now Tanzania) also 
suffered, but less severely, reporting sleeping-sickness 
deaths on the German-held islands of Kome, Bumbire, 
Maisome, and Ukerewe on Lake Victoria. In 1905, 10 per-
cent of the lake port of Mwanza (2,000 people) died from 
the disease, which was then well established in the hin-
terlands around Lake Victoria.

At the time, there was no known cure, and many Afri-
cans were just abandoned when they became sick. There 
were too few hospitals in British and German East Africa 
to treat the growing number of sick. British and German 
authorities sought a cure and a solution to rid the regions 
of the tsetse fly. Robert Koch, a leading German bacteri-
ologist, arrived (1906) at Tanga on Tanganyika’s seacoast 
and found a cure with atoxyl, a derivative of arsenic. The 
drug had some remedial effect, but heavy doses caused 
blindness in over 20 patients.

When the epidemic continued to rage along Lake 
Victoria’s shores and the tsetse fly could not be extermi-
nated, British Commissioner Sir Hesketh Bell arranged 
for the native people to evacuate their homes in the dis-
ease zones. More than 25,000 inhabitants of the Sese 
and Buvuma islands alone were moved to the mainland. 
The evacuation, along with stricter border patrols by 
both British and German officials, led to a sharp decline 
in sleeping-sickness cases reported; the epidemic waned 
before the end of 1909.

Further reading: Clyde, History of the Medical Services 
of Tanganyika; McKelvey, Jr., Man against Tsetse.

U.S. AIDS Epidemic See U.S. HIV/AIDS EPIDEMIC.

U.S. and Caribbean Dengue Epidemic of 1826–28   
Serious outbreak of dengue fever that struck parts of the 
southern United States and the Caribbean from 1826 to 
1828.

Dengue is an infectious tropical and subtropical dis-
ease, known also as breakbone fever because of its char-
acteristic and severe pain in bones, joints, and muscles. It 
is caused by the same viruses responsible for hemorrhagic 

fever (a more critical form of dengue), transmitted not 
person to person, but by the bite of particular mosquitoes 
(Aëdes aegypti, Aëdes albopictus, and Aëdes scutellaris) 
found in regions where the disease is endemic. The onset 
of the disease is sudden, with symptoms of high fever, 
nausea, intense headache (particularly behind the eyes), 
vomiting, unbearable pain in bones and joints, and pink 
rashes over parts of the body. A victim normally recovers 
fully after a week but may experience prolonged fatigue 
and sometimes depression. There are no known effective 
drugs against dengue; treatment is usually cool sponging 
to lower the fever and pain-relieving drugs.

In the autumn of 1826, officials in Savannah, Georgia, 
first reported an outbreak of dengue, which subsequently 
erupted in other parts of the American South (notably at 
Pensacola, Florida, in May 1828 and at Charleston, South 
Carolina, and New Orleans, Louisiana, in June 1828); 
Savannah was again struck by epidemic dengue in August 
1828. The acute febrile disease also invaded the Virgin 
Islands in the West Indies, infecting many inhabitants in 
St. Thomas and St. Croix between September 1827 and 
March 1828. From these two islands, dengue apparently 
moved westward and southward. Jamaica reported an 
epidemic in December 1827 and Cuba had one in March 
1828; the smaller islands of St. Barthelemy, St. Kitts (St. 
Christopher), Antigua, Guadeloupe, Martinique, Barba-
dos, and Tobago also recorded many illnesses from den-
gue at various times between November 1827 and May 
1828. Persons on the Dutch island of Curaçao off the 
Venezuelan coast also fell gravely ill (November 1827), 
and in New Granada (Colombia) there were numerous 
cases in Cartagena, a Caribbean seaport, and in Bogotá. 
In the latter months of 1828, the epidemic reached the 
Mexican seaport of Veracruz on the Gulf of Mexico and 
the British island colony of Bermuda in the North Atlan-
tic. Both places had much sickness; Bermuda again suf-
fered a dengue epidemic in 1837.

The 1826–28 dengue epidemic did not extend into the 
northern United States although Philadelphia reported a 
few isolated cases among crew members of a ship arriv-
ing there from Havana, Cuba, in 1828. Soon afterward the 
epidemic subsided.

Further reading: Hirsch, Handbook on Geographical 
and Historical Pathology; Marks and Beatty, Epidemics;
Nash, Evolution and Disease.

U.S. Anthrax Outbreak of 2001   Unusual occur-
rences of inhaled anthrax in October 2001, killing a 
tabloid editor in Boca Raton, Florida, and two postal 
employees at a Washington, D.C., facility through which 
an anthrax-laced letter to U.S. Senate majority leader 
Thomas Daschle had passed. By November 22, health 
officials had confirmed at least 11 cases of inhalation 
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(pulmonary or lung) anthrax and seven cases of the less 
dangerous skin (cutaneous) form of the acute bacterial 
disease.

The Federal Bureau of Investigation (FBI) tried to 
determine if these anthrax infections were linked to the 
terrorist strikes of September 11, 2001, when 19 Arab 
men hijacked four U.S. airliners, flying two of them into 
the twin towers of the World Trade Center in New York 
and another into the Pentagon (the fourth plane crashed 
into a field in Pennsylvania, apparently heading toward 
the Capitol in Washington). Muslim leader Osama bin 
Laden and his organization al-Qaeda, implicated in the 
September 11 attacks, were suspected of bioterrorism, but 
U.S. investigators could uncover no evidence linking him 
or any foreign government to the anthrax scare.

Anthrax occurs infrequently in humans, but may be 
found in animals, which catch the disease from feed and 
water having the infectious bacterium Bacillus anthracis.
Workers may become infected by handling animals dying 
of anthrax or from hides, wool, hair, and soil associated 
with the sick animals. Anthrax is not contagious from 
person to person, but articles and soil may remain con-
taminated with spores of the bacterium for years. Those 
who breathe in enough spores usually fall ill within a 
week or two; at first symptoms may mimic a cold or flu, 
with cough, fever, body ache, general malaise. After sev-
eral days severe breathing difficulties may develop, fol-
lowed by shock, coma, and eventually death, if there is no 
medical treatment. Cutaneous (skin) anthrax begins with 
itching, followed by a lesion that becomes macular, then 
vesiculated, and in three to six days a black eschar (scab); 
a victim also experiences muscle aches, headaches, and 
fever. Timely treatment with Ciprofloxacin, penicillin, or 
other effective antibiotics often prevents death. Gastroin-
testinal anthrax, the rarest form, arises from eating con-
taminated meat; severe bleeding occurs in the intestine.

The anthrax outbreak’s first victim was 63-year-old 
Robert Stevens, a photo editor working at the tabloid 
publisher American Media in Boca Raton, who was hos-
pitalized and died on October 5. 2001; at the time, two 
other employees there tested positive for anthrax expo-
sure. Officials from the U.S. Centers for Disease Control 
and Prevention (CDC) and the FBI sealed off the build-
ing and tested about 1,000 employees and visitors for 
the anthrax pathogen. Within two weeks, mail contain-
ing anthrax spores arrived at the New York Post and TV 
broadcast networks of NBC, ABC, and CBS in New York, 
where various assistants developed the cutaneous form 
of the disease after opening some poisoned letters, which 
had been sent from Trenton, New Jersey (where postal 
employees tested positive too). On Capitol Hill, some 
aides of Senators Daschle and Russell Feingold also tested 
positive to anthrax exposure after opening mail. Fearing 
that anthrax spores had infiltrated the Capitol’s ventila-

tion system, the House of Representatives shut down for 
nearly a week; the Senate stayed open, vowing not to bow 
to terrorism.

By month’s end, anthrax traces had turned up in more 
government offices and postal facilities, and more than 
3,000 reports of anthrax exposure had been checked 
by the FBI and found to be hoaxes or false alarms. Sus-
picions then arose that the anthrax attacks could be by 
home-grown fanatics. Further, Thomas Ridge, the new 
director of U.S. Homeland Security, said that the spores in 
every case were from the Ames strain, a virulent anthrax 
type discovered by scientists in Ames, Iowa, in 1957, and 
widely used in American bioweapons research and vac-
cine testing. No perpetrators have been found for the 
2001 anthrax attacks, which caused five human deaths 
and nearly 20 confirmed cases of anthrax infection. Five 
years later, no further bioterror “scares” had occurred in 
the United States.

Further reading: The New York Times and The Wall 
Street Journal, October 5–30, 2001.

U.S.-British-Chinese Armies’ Typhus Epidemics of 
1943–45 Outbreaks of scrub typhus (febris tsutsuga-
mushi, Japanese river fever, mite-borne typhus) among 
United States, British, and Chinese troops in Burma and 
India during World War II (see SOUTHWEST PACIFIC TYPHUS

EPIDEMICS OF 1942–45).
Scrub typhus fever initially broke out in 1943 among 

British soldiers training in the jungles of Ceylon (Sri 
Lanka) and later intensified as troops positioned them-
selves along the Burmese-Indian border. The next year 
it struck American and Chinese army units based near 
Ledo in Assam (northeastern corner of India). Initially 
called “CBI Fever” (Chinese-Burmese-Indian Fever), the 
disease was discovered to be quite widespread, extending 
from Fort Hertz (Putao) in northernmost Burma through 
Assam to Imphal and south to Cox’s Bazar (in southern-
most Bangladesh). It was a serious health hazard for most 
of the military units in the region. From November 1, 
1943, to September 1, 1945, 1,098 cases of scrub typhus 
were reported among the American (695 cases, 58 deaths) 
and Chinese (403 cases, 40 deaths) troops. The average 
case fatality rate was 8.9 percent, but this varied from site 
to site.

In December 1944, the United States Typhus Commis-
sion (see JAPANESE-KOREAN TYPHUS EPIDEMIC OF 1945–46) 
established a field office in Ledo to study individual case 
records from the American army hospitals and learn more 
about the incidence and distribution of the disease and 
about where it was acquired. These studies revealed that 
most of the outbreaks here and in the 1942–45 southwest 
Pacific region were caused by the Rickettsia tsutsugamushi
or Rickettsia orientalis, transmitted to humans by the mite 
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Trombicula akamushi or Trombicula deliensis. The general 
pattern was similar to that of the southwest Pacific epi-
demics. The outbreaks in Burma and India ended rather 
abruptly when the troops were transferred out of the 
region.

Scrub typhus proved to be a formidable threat to the 
Allied troops fighting against Japan in this region and in 
the southwest Pacific during the Second World War. In 
fact, it was far more serious in its consequences than the 
louse-borne typhus epidemics that plagued Allied opera-
tions in Europe and the Middle East (see IRANIAN [PER-
SIAN] TYPHUS EPIDEMIC OF 1942–44).

Further reading: Moulton, ed., The Rickettsial Diseases 
of Man.

U.S. Cholera Epidemic of 1832   Worldwide pan-
demic from Europe that invaded New York first; the 
disease was known more for its social effects than for 
the number of people killed. The poor were the hardest 
hit, which eventually led to public health innovations 
and social reform. The epidemic also precipitated a bit-
ter clash between the “haves” and “have nots.” The rich 
feared the mob, and the poor viewed the cholera as a 
means of oppression, perhaps even deliberately let loose 
to wipe out society’s lowest tier. Cholera had been linked 
to immoral or dissolute behavior long before it reached 
North America. In the United States, all excesses were 
uniformly condemned as unhealthy and equated to sin. 
The same vices that predisposed a person to poverty 
could also predispose him or her to contracting cholera. 
The respectable associated material well-being with their 
regularity and, by implication, virtuousness. According to 
some, cholera was punishment from God to remind peo-
ple of their mortality and to promote virtue by destroying 
the immoral and dissolute.

Cholera asiatica (Asiatic cholera) is caused by the bac-
terium Vibrio cholerae, or Vibrio comma, which enters the 
human intestine and works quickly to kill on the same 
day. In the 19th century, one-half of all cholera victims 
died. The bacteria are excreted and commonly transmit-
ted by polluted water and by flies that carry the contami-
nation from fecal matter to food, unwashed hands, and 
uncooked fruits and vegetables. Symptoms approximate 
those of acute arsenic poisoning. Characteristics of the 
disease include diarrhea, acute cramps, and chronic vom-
iting. Dehydration and cyanosis result, exemplified by a 
blue, shrunken face, cold and darkened extremities, with 
skin of the feet and hands puckered. In the first half of 
the 19th century, cholera’s true cause was unknown and 
there was no effective treatment.

From New York, cholera spread along the eastern 
coast and moved westward to the Pacific by 1834. Large 
towns established hospitals and raised money. Boston 

collected $50,000 at the very suggestion of a cholera epi-
demic. As it turned out, Boston and Charleston (only at 
first) evaded the epidemic. Because most towns lacked 
permanent boards of health, they were created. Volunteer 
organizations helped collect funds and control the dis-
ease. Not until August and September did cholera sweep 
through the South. Some areas, lightly touched in 1832, 
were more severely hit in 1833 after the disease remained 
dormant over the winter. Then cholera broke out in the 
West and South, as virulent as ever. Cholera reentered 
the United States from Cuba in 1833, moving into New 
Orleans and Charleston and then northward toward Can-
ada. Steamboats, railroads, and canals all perpetuated the 
spread of the disease. New Orleans was the hardest hit, 
with 5,000 dead of cholera and another 5,000 dead of yel-
low fever.

By June 14, cholera invaded the United States in New 
York State. By July, every New York City inhabitant who 
was able had fled. New York City streets were cleaned and 
covered with lime. There was no noise or crime. Alms-
house inmates were released on their own recognizance. 
Penitentiary criminals were taken to Blackwell’s Island. 
The board of health issued terribly inaccurate daily chol-
era reports (because physicians failed to report cases 
despite the threat of a heavy penalty). Nonetheless, the 
reports riveted the city’s attention. Five cholera hospitals 
were established.

When 45 New York City dwellers died on July 10, 
newspapers stated that the special medical council indi-
cated that the disease had killed only people overin-
dulging in drink or drugs or otherwise taking risks and 
published a list of rules for minimizing the risk of getting 
cholera. As business came to a halt, even hardworking 
poor people had no means of support. Various associa-
tions donated food, funds, and clothing. When the dis-
ease peaked around July 20, more than 100 people per 
day were dying. Carts going through the streets collected 
bodies. Smoke from preventatives like tar and pitch 
filled the air. The poor resented the intrusion of outside 
authority into their lives, violently discouraging efforts to 
remove their sick and dead. Mobs attacked officials and 
doctors. The red-light district was by far the hardest hit.

After July 20, the number of cases subsided. Once the 
dense population of people in crowded, filthy circum-
stances had transferred to a new location or died, chol-
era faded out. New York City returned to normal by the 
end of August. All but one of the hospitals closed. Resi-
dents returned. Businesses resumed their normal pace. 
However, many still died of cholera. Many families with-
out fathers faced the coming severe winter, and the needy 
lined the streets. By Christmas, the disease ended. After 
the epidemic, all the reforms evaporated. The streets were 
no longer kept hygienically clean. Boards of health either 
disappeared or settled back into their previous apathy.
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Cholera always started with the poor, even if it spread to 
other classes. It was socially inexcusable to contract chol-
era. New York buried 95 percent of the dead in pauper’s 
graves. Richmond, Virginia, buried 90 percent in the poor-
house cemetery. Cholera ravaged mainly the poor because 
they were packed in close, often squalid, housing and could 
not flee to the country, as did those who had means. Con-
fined to the city, the poor had to depend on very polluted 
city wells and river water. Many helping the poor were 
shocked by their living conditions. By mid-19th century, 
cholera had provoked much more social reform than indig-
nation against sinners and the poor.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; McGrew, Encyclopedia of 
Medical History; Rosenberg, The Cholera Years.

U.S. Cholera Epidemic of 1849   Pandemic from 
Europe that penetrated first at New York and then at New 
Orleans; it was quickly carried nationwide by immigrants, 
California-bound gold seekers, and the transportation sys-
tem—the railroad, steamboat, and stagecoach. Although 
exact figures were unavailable, mortality approximated 
less than 10 percent of the country’s population. From 
every European port, families and adventurers with gold 
fever made their way to America. In the U.S. epidemic, 
cholera killed more immigrants than any other grouping. 
Cities with the highest death tolls—New Orleans, Cin-
cinnati, St. Louis, and New York—held the most immi-
grants. In battling cholera, cities, towns, and settlements 
fared according to the quality of their water supply and 
sanitation. Unwilling to pay, most towns either had a vol-
unteer health board or none and could not afford cholera 
hospitals. To the majority, both cholera and poverty were 
moral rather than social problems. As in 1832, cholera 
was thought to scourge the poor and sinful.

Cholera asiatica, caused by the bacterium Vibrio chol-
erae, or vibrio comma, entered the human intestine and 
worked quickly to kill, often on the same day. In the 19th 
century, one-half of all cholera victims died. The bacte-
ria was excreted and commonly transmitted by polluted 
water and by flies that carried the contamination from 
fecal matter to food, unwashed hands, and uncooked 
fruits and vegetables. Symptoms approximated those of 
acute arsenic poisoning. Disease characteristics included 
diarrhea, acute cramps, and chronic vomiting. Dehydra-
tion and cyanosis resulted, indicated by a blue face, as 
well as cold and darkened extremities, with shrunken 
skin of the feet and hands. Until 1849, cholera had been 
causally linked to filth and immorality. By means of the 
microscope, biologists were breaking new ground that 
would reveal the bacterial source.

In the South, German ships brought cholera to New 
Orleans in December 1848. Once cholera deaths had 

been reported, business stopped because people fled and 
traders refused to enter the city. In New Orleans alone, 
the pestilence killed at least 4,000 people. Mild winter 
weather permitted the disease to spread up the Missis-
sippi, Tennessee, and Arkansas rivers by riverboat, but 
cold temperatures limited any immediate outbreak to the 
Deep South. Cholera killed an estimated 10,000 slaves, 
which led to higher slave prices and wiped out 10 percent 
of the population in the Rio Grande valley.

On December 1, 1848, the steamship New York from 
Le Havre brought cholera to New York City. Despite a 
quarantine and passenger hospital, cholera soon appeared 
in the city’s immigrant domiciles. However, winter pre-
vented a general outbreak. By summer, cholera spread 
to New York from the west, also. As in 1832, New York 
was still the dirtiest American city. Between the middle of 
May to the middle of August, cholera had killed at least 
5,000 New Yorkers out of a population of 500,000, many 
of whom had fled by July. Five hospitals were established 
over the summer. The board of health had failed to get 
politically awarded street cleaning contracts enforced, and 
corpse removal was slow. Before August, business was at a 
standstill. Working people, not equipped for an indefinite 
length of unemployment, suffered. The epidemic peaked 
in New York City around the beginning of August, with 
100 dying daily. Although ships were quarantined, no 
control measures had been placed on trains. Suddenly, the 
disease subsided. Within two weeks, business resumed a 
healthy pace.

From New York City, cholera spread in the East. 
Health boards in Boston, Philadelphia, and Baltimore pre-
pared for the epidemic. As in 1832, many medical reports 
appeared in journals and newspapers. Dire descriptions 
of death were counterbalanced by reassurance that tem-
perance, prudence, and proper habits preserved peo-
ple. Water supplies, garbage disposal, and sanitation 
were usually inadequate anywhere. Boston spent nearly 
$30,000 mounting a successful campaign against chol-
era. Fatalities numbered only 160 of 262 hospitalized. 
Although Philadelphia lost only 700 in a population of 
408,000, cholera killed 858 of Buffalo’s 21,000 residents.

By spring, cholera spread throughout the Mississippi 
Valley and westward. In Cincinnati, an estimated 6,000 
people in a population of 110,000 died of cholera. St. 
Louis lost at least 10 percent of its population. No town 
was too isolated or too small. In Washington, Indiana, 
cholera killed around 60 of the 200 residents who had 
not left. Western towns were hardest hit because of poor 
sanitation, inadequate water supplies, and large transient 
populations crowded into small living quarters. Graves of 
gold seekers lined the trails to California. Indian villages 
were often decimated. Although San Francisco did not 
suffer heavily, Sacramento lost 1,000 out of a population 
of 8,090 (4,000 had already fled).
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Although the epidemic began to abate by the end of 
1849, it recurred sporadically until 1854 because immi-
grants kept it alive. In 1850, cholera spread through 
the waterways between New Orleans and St. Louis, 
where 1,448 died that year. Other cities also suffered. 
After 1854, cholera abruptly disappeared. See also U.S. 
CHOLERA EPIDEMIC OF 1832; U.S. CHOLERA EPIDEMIC OF

1866.
Further reading: Ackerknecht, History and Geography 

of the Most Important Diseases; Chambers, The Conquest of 
Cholera; Rosenberg, The Cholera Years.

U.S. Cholera Epidemic of 1866 Pandemic that 
killed less than 5 percent of the U.S. population due 
to effective public health measures. In October 1865, 
the English steamer Atalanta, which had stopped in Le 
Havre, France, brought immigrants with cholera to New 
York. The ship was quarantined until passengers had 
been transferred to a hospital ship. Carried by soldiers, 
immigrants, and the railroad, the disease spread quickly. 
The medical community joined moralists in decrying 
the lack of decent housing for immigrants, who were 
crowded into slums. In scientific thought, statistics and 
observation were superseding abstract reasoning. Micro-
organisms as the cause of disease were coming to be 
accepted, as in the work of Louis Pasteur. While chol-
era in 1832 America had been a moral dilemma, it had 
evolved into a social problem by 1866. Nevertheless, peo-
ple still believed cholera to be contagious and attacked 
cholera hospitals as they had during the 1832 and 1849 
epidemics.

Cholera asiatica was caused by Vibrio cholerae, or Vib-
rio comma, bacteria, which entered the human intestine 
and worked quickly to kill on the same day. In the 19th 
century, one-half of all cholera victims died. The excreted 
bacteria was commonly transmitted by polluted water 
and flies that carried the contamination from fecal matter 
to food, unwashed hands, and uncooked fruits and vege-
tables. Symptoms approximated those of acute arsenic 
poisoning. Characteristics of the disease included diar-
rhea, acute cramps, and chronic vomiting. Dehydration 
and cyanosis resulted, as indicated by a blue face, as well 
as cold and darkened extremities, with shrunken skin of 
the feet and hands. In 1854, Dr. John Snow, proved that 
vomit and excretion of cholera victims carried in water 
supplies was the common cause of epidemics. By 1855, 
Snow’s principles were practiced in New York State’s quar-
antine hospital.

New York City proved that disease—not just chol-
era—could be stopped. While winter delayed the disease’s 
spread, the city prepared. Public-health reformers man-
aged to get a reform bill for the city passed by the state 
legislature in the winter of 1866. The legislation sought 

to establish a board of health made up of medical men 
trained in public health, rather than political appointees. 
New York streets were caked with ice, snow, and filth. As 
in 1832 and 1849, pigs remained the only normal means 
of street cleaning. Although the board managed to get 
much filth removed from the streets, their efforts were 
slowed by court orders.

The disease was prevalent throughout the country 
before it made inroads at its point of initiation. Cholera 
arrived in New York in April 1866. Around May 1, chol-
era killed its first three victims at three geographically 
separate sites, which caused concern. To prevent spread 
of the disease, victims’ belongings were burned, and lime 
and disinfectants were strewn throughout the evacu-
ated buildings. Cholera did not recur at those locations. 
Although more than 20 new cases occurred in June, there 

Research and exact observations by French chemist Louis Pasteur 
(1822–95), a professor at the Sorbonne, led to his discoveries 
that cholera, anthrax, rabies, and other diseases are caused by 
bacteria (bacilli). He discovered fermentations are caused by 
microorganisms and developed medical treatments for rabies 
in dogs and hydrophobia in human beings, among many other 
scientific discoveries.
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was no general outbreak, due to the preventive measures 
taken. Although New York City reported 1,200 deaths 
and Brooklyn reported 800 to 900 deaths, the count was 
probably at least 50 percent too low. The board had suc-
ceeded. Between March and November, over 31,000 
stop orders, 4,000 yard cleaning orders, and 770 cistern 
cleanup orders had been given out. New York City’s Board 
of Health had taught a powerful lesson by preventing an 
epidemic in America’s largest, most crowded, and (previ-
ously) dirtiest city. Although the disease spread from New 
York, the eastern cities never had a big outbreak; only 834 
died in Philadelphia.

Other U.S. cities, in turn, demanded such a board, but 
none had the power of New York City’s. Cincinnati’s board 
controlled the public domain well but could not force 
the private sector to clean up. Both Chicago and Cincin-
nati were hard hit by cholera. Chicago had no board of 
health, and Cincinnati waited until the death rate reached 
90 before setting up a hospital. Twelve hundred died in 
Cincinnati. St. Louis lost 3,500. In 1867, Illinois set up 
a Chicago Board of Health with powers approximating 
those of New York City’s board.

In New Orleans, a riot instigated by newly freed 
blacks and quelled by infected soldiers led to 1,350 chol-
era deaths. Disease spread by boat from New Orleans into 
the Deep South; 510 died in Vicksburg between August 
and September. A steamship carrying army recruits from 
New York to Texas brought cholera there. Many soldiers 
died as a result. San Antonio lost 500 people, although 
most of the usual inhabitants had fled.

The disease persisted until the end of 1867, espe-
cially in the West. From New Orleans, it spread along the 
Gulf Coast and the Mississippi River. Only isolated cases 
developed between St. Louis and New York. For 12 cit-
ies and three army posts, deaths ranged between 10,000 
and 12,000. Estimates of losses for the whole country 
were four or five times greater than the numbers given, 
according to one source. See also U.S. CHOLERA EPIDEMIC 
OF 1832; U.S. CHOLERA EPIDEMIC OF 1849.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Chambers, The Conquest of 
Cholera; Rosenberg, The Cholera Years.

U.S. Cholera Epidemic of 1873 Pandemic that pri-
marily ravaged the South and Midwest, first taking root in 
New Orleans and the delta area before spreading north-
ward to Dakota territory, Pittsburgh, and Minnesota. The 
disease entered New Orleans on ships either from Europe 
or Rio de Janeiro, infected by Mediterranean trade. Now 
besieged by cholera in addition to poverty and carpet-
baggers, the southern states so desperately needed com-
merce that news of the disease’s spread was hushed up, 
especially in trade centers along the major waterways, 

where the infection spread fastest. The pestilence hit 
small towns and the countryside much harder than it 
did large cities, which by this date had instituted public 
health reforms. As a result, the epidemic of 1873 was far 
less lethal and widespread than the 1832, 1849, and 1866 
epidemics.

Cholera asiatica was caused by Vibrio cholerae, or Vib-
rio comma, bacteria, which entered the human intestine 
and worked quickly to kill, often on the same day. The 
excreted bacteria was commonly transmitted by polluted 
water and by flies that carried the contamination from 
fecal matter to food and unwashed hands. Symptoms, 
approximating those of acute arsenic poisoning, included 
diarrhea, acute cramps, and chronic vomiting. Dehydra-
tion and cyanosis resulted, as indicated by a blue face, as 
well as cold, dark extremities, with shrunken skin of the 
feet and hands. The cure was antibiotics to kill the bac-
teria and water pumped into the system intravenously to 
counteract dehydration.

The pestilence killed 259 people in New Orleans 
before July 1873. Cholera spread first through the par-
ishes of southern Louisiana and then up the Mississippi 
River. In Mississippi, the disease haunted plantations 
and boat landings, especially because steamboats tossed 
untreated sewage overboard. Cholera spread into Arkan-
sas by both railroad and boat. Characterized by squa-
lor, absence of a sanitation system, and stagnant ponds, 
Memphis, Tennessee, lost 275 of the 1,000 inhabitants 
infected. In Nashville, with its own waste disposal prob-
lems, cholera was thought to have killed over 1,000. 
The epidemic peaked on June 20 when 72 died. Visitors 
attending an industrial exposition broadcast cholera 
throughout the state and into other states. As a result, 
Murfreesboro, Chattanooga, Knoxville, Shelbyville, and 
Gallatin all sustained heavy losses. Infection was car-
ried from Nashville to Huntsville and Birmingham, 
Alabama.

Cholera penetrated the Ohio Valley by rail and boat. 
Kentucky was the hardest hit. North of the Ohio River, 
only the southernmost regions of adjacent states suffered 
losses from the disease. Infection spread along the Ohio 
River in the wake of the steamboat John Kilgore, which 
carried cholera sickness and death. In some areas, mor-
tality was high. Louisville, Kentucky, having succeeded 
as a transportation center, concealed its cholera outbreak. 
From May 11 to October, cholera raged in St. Louis, Mis-
souri, which suffered 700 deaths. From St. Louis, disease 
spread via the railroad and along the Missouri and Mis-
sissippi rivers. See also U.S. CHOLERA EPIDEMIC OF 1832; 
U.S. CHOLERA EPIDEMIC OF 1849; U.S. CHOLERA EPIDEMIC

OF 1866.
Further reading: Ackerknecht, History and Geography 

of the Most Important Diseases; Chambers, The Conquest of 
Cholera.
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U.S. Civil War Epidemics Outbreaks of various dis-
eases that hit Union and Confederate troops during the 
U.S. Civil War (April 12, 1861–June 30, 1865) and ulti-
mately spurred a public health revolution in the United 
States. Infectious diseases played a major role during this 
war, killing three times as many soldiers (71 died per 
thousand) as succumbed to battle wounds.

In the Union army, the reported mortality rate was 32 
per thousand per year in the regular army, 55 per thou-
sand in the white volunteers, and 133 per thousand in 
the black troops. Both sides estimated that each soldier 
suffered six rounds of sickness during the war. Through-
out the summer of 1861, approximately 30 percent of all 
troops were sick. Outbreaks of viral diseases were wide-
spread (given the movement of soldiers and civilians) in 
the crowded military camps, but even more debilitating 
were the recurrent fevers and enteric disorders caused 
by poor food and unhygienic living conditions. The U.S. 
Army Medical Corps lacked both the numbers (corps 
members) and the training to cope with an expanding 
army and the rapidly worsening health conditions. But in 
June 1861, the U.S. Sanitary Commission was established, 
an act that was to have a lasting impact on public health 
in the country.

The diseases of dysentery and diarrhea (in acute and 
chronic forms) were probably the most devastating of 
all. Together, they affected 1,739,135 soldiers and killed 
44,558 over four years, an average annual attack rate of 
711 per thousand people. Many already weakened Union 
and Confederate troops living near primitive, uncovered 
latrines and eating improperly cooked food readily fell 
prey to a variety of enteric ailments. The attack rate for 
these during the Civil War was 29 times higher than dur-
ing World War I, and the death rate was 258 times higher.

Typhoid fever, then a killer disease, was also rampant, 
especially among new recruits; 79,462 cases of typhoid 
and 29,336 deaths (37 percent mortality) were reported in 
the Union army. Some regiments were dubbed “typhoid” 
regiments because of the high incidence of the disease. 
With one attack conferring immunity, typhoid incidence 
declined as the pool of susceptible soldiers shrank. Nev-
ertheless, case mortality increased from 17 percent in 
1861 to 56 percent in 1865. Typho-malarial fevers were 
recorded but classified separately.

Infectious hepatitis (in epidemic and scattered form) 
affected about 72,000 soldiers in the Union army. While 
it debilitated thousands of them, it was generally mild and 
did not cause many fatalities. During the Peninsular Cam-
paign of 1862, some 3,400 Union soldiers were infected.

Malaria, the second most common camp disease, 
occurred in virtually every department (territory) but 
was more intense in the South. Regional and seasonal in 
its distribution, it killed many but left thousands more 
weakened and prone to further attacks and relapses. 

Among the Union troops, there were 1,315,955 cases and 
10,063 deaths reported. In July 1861, the U.S. Sanitary 
Commission recommended that every Union soldier in a 
malarious region be given a daily dose of quinine sulfate 
(dissolved in whiskey). This prophylactic use of a drug 
was a milestone in the evolution of preventive medicine 
within the nation’s military. But another disease of warm 
climates, the much-dreaded yellow fever, did not become 
a serious threat, except in South Carolina in 1862 and in 
a few other areas.

Fresh meat and vegetables intended for the soldiers 
often did not reach them. Thus scurvy (caused by lack of 
vitamin C) was a constant presence, particularly among 
units living on field rations. However, few physicians 
had seen it in their regular practice, so it sometimes went 
undiagnosed. Considerably more dangerous and wide-
spread was incipient scurvy (scorbutic diathesis).

U.S. president Abraham Lincoln (1809–65) became ill with small-
pox a few hours after delivering his Gettysburg Address on Novem-
ber 19, 1863. This photograph, taken by Alexander Gardner 11 
days earlier, shows the rash and pockmarks on his face, indicating 
he may have contracted the infection then. (Library of Congress)
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Although vaccination had altered the epidemiology of 
smallpox, the poor quality of the vaccine led to growing 
resistance against the procedure. That and the social dis-
ruptions of war were reflected in an increased incidence 
of smallpox. Most of the hastily recruited soldiers and vol-
unteers had not been vaccinated (though vaccination was 
an army requirement) and the vaccine was in short supply, 
so smallpox was rampant (albeit in scattered fashion) on 
both sides. The Union army reported 6,716 cases of small-
pox and 2,341 deaths among its 61,132 black soldiers, and 
12,236 cases and 4,717 deaths among its 431,237 white 
troops. Severe outbreaks occurred in Washington, D.C., 
during 1861–62, mainly among 40,000 recently freed 
blacks living there in temporary housing and among the 
new recruits. By 1863, all the city’s neighborhoods, includ-
ing the White House, had been infected; President Abra-
ham Lincoln apparently delivered the Gettysburg Address 
while suffering from the initial symptoms of smallpox. 
Smallpox also erupted in the Confederate and Union 
prison camps; for instance, more than 2,000 cases and 618 
deaths occurred between February 1862 and June 1865 
among Confederate prisoners at Camp Douglas, Illinois. 
In the South, poor vaccine quality sometimes made vacci-
nation almost as dangerous as smallpox itself; some 5,000 
Confederate troops were invaded by the disease during the 
Battle of Chancellorsville in early May 1863.

Wave upon wave of measles also invaded the army 
camps, and few new recruits (especially from the rural 
areas) escaped infection. Early in the war, there was gross 
undercounting of measles cases; a reported 67,763 cases 
and 4,246 deaths occurred among white Union troops. 
Outbreaks of measles were common in 1861–62, and many 
of the deaths resulted from pulmonary complications such 
as pneumonia. Further, diseases such as mumps, typhus, 
dengue, meningitis, venereal disease, diphtheria, scarlet 
fever, and a variety of respiratory ailments were also preva-
lent among some troops during the Civil War.

The Sanitary Commission helped change the way 
medicine was practiced in the United States. Far exceed-
ing its original mandate as an advisory body, it reformed 
the Medical Bureau, prepared monographs on the treat-
ment of important military diseases, gave respectability 
to the nursing profession, and stressed the importance of 
compiling national vital statistics and of volunteerism in 
the health field. It also sponsored “Sanitary Fairs,” which 
not only raised funds for the medical care of soldiers but 
also increased public awareness of health issues.

Further reading: Adams, Doctors in Blue: The Medical 
History of the Union Army in the Civil War; Steiner, Disease 
in the Civil War.

U.S. Dengue Epidemics of 1850–51 and 1878–80   
Two extensive epidemics of dengue fever (breakbone 

fever) that occurred in the southern United States. Thou-
sands of people, bitten by certain mosquitoes carrying the 
dengue virus, suffered high fever (up to 106°F), severe 
headaches, agonizing pain in their back and limbs, and 
pale pink rashes (petechiae) on their feet and legs. The 
fatality rate was very low, as is usual with dengue, a fever 
of warm climates that typically lasts for six or seven days. 
A victim may be left in a state of fatigue and depression 
for some weeks after the disease has run its course. Chil-
dren usually have a milder fever than adults. No known 
drugs are effective against dengue, which can be con-
trolled by eliminating the breeding places of the Aëdes
mosquitoes’ larvae.

The first epidemic erupted in Charleston, South 
Carolina, in July 1850 and then appeared in Savannah 
and Augusta, Georgia, and New Orleans, Louisiana, in 
August. By autumn the disease was prevalent in Mobile, 
Alabama, and moved down the coast of the Gulf of 
Mexico to Galveston, Texas, which was hardhit in Octo-
ber 1850. It continued south to Matagorda and then to 
Brownsville on the Texas-Mexico border before gradually 
subsiding thereafter.

At that time, 1851, the dengue epidemic was present 
in Havana, Cuba, and in Lima, Peru, and its port, Callao. 
During the next decade the nonfatal but very unpleasant 
disease attacked many inhabitants in various Caribbean 
islands (notably Martinique) and struck Mobile, Alabama, 
again in 1854. New Orleans suffered from dengue again 
in 1873, when about 40,000 residents became ill. This 
Southern city, along with Charleston, Augusta, Savannah, 
and other smaller cities, endured another severe dengue 
epidemic five years later (1878–80), and the residents 
of Galveston and Austin, Texas, were afflicted by still 
another dengue outbreak in 1885–86. See also U.S. AND

CARIBBEAN DENGUE EPIDEMIC OF 1826–28.
Further reading: Ehrenkranz et al; “Pandemic Dengue 

in Caribbean Countries and the Southern United States”; 
Marks and Beatty, Epidemics.

U.S. Hantavirus (Sin Nombre Virus, Four Corners 
Disease) Outbreak of 1993 Small but powerful out-
break that swept through the vast (25,000 square miles) 
Navajo reservation (population 175,000) in the south-
western United States in the spring of 1993, leading to 
the identification of yet another strain of hantavirus (see 
KOREAN HEMORRHAGIC FEVER EPIDEMIC OF 1951–54; SOUTH

AMERICAN HANTAVIRUS OUTBREAKS OF THE 1990S).
On May 14, 1993, a 19-year-old Navajo long-distance 

runner, Merrill Bahe, collapsed and died in a car as he 
was heading to Gallup, New Mexico, for the funeral of 
his 26-year-old wife, Florena Woody, who had died days 
earlier in an Indian Health Service (IHS) clinic 60 miles 
away. Bahe had complained of fever and headache prior 
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to this journey. During the drive, suddenly and inexplica-
bly, he began gasping for breath and within minutes died 
of acute respiratory distress. The attending physician at 
Gallup’s IHS clinic realized that Bahe’s symptoms were 
remarkably similar to that of another recent case that a 
colleague had mentioned. It turned out that the colleague 
was referring to Bahe’s wife, who had died of identical 
symptoms. Within a week, her brother and his girlfriend 
who lived in a nearby trailer were struck; she died. The 
deaths of these healthy, athletic young people stunned 
the entire Navajo community living in the Four Corners 
region (so called because it is located at the convergence 
of Arizona, New Mexico, Utah, and Colorado). Inves-
tigation revealed that there had been several such cases 
of acute respiratory distress in the reservation during the 
spring with at least five deaths, all among healthy young 
people. The autopsy on Bahe and Woody showed fluid-
filled lungs that weighed twice as much as normal. The 
health departments of all four states were put on alert as 
researchers examined the autopsied samples. They did 
not find flu or other common viruses or bacteria. The ini-
tial hypothesis was that it was pneumonic plague but this 
was not corroborated by lab studies. Samples were sent to 
the Centers for Disease Control and Prevention (CDC) in 
Atlanta where they were studied in high-security Level 4 
laboratories.

Several weeks later, scientists had established that the 
virus—which they now know to be a more lethal type of 
hantavirus—was carried by the prairie deer mouse (Pero-
myscus maniculatus). Heavy precipitation after two years 
of drought had created an abundance of piñon nuts, 
which in turn had created an explosion in the popula-
tion of deer mice. The virus is shed in rodent droppings 
and inhaled when the soil or dust containing these is 
disturbed. It can also enter the human body through the 
eyes or through broken skin or through food and water 
contaminated with rodent excretions. Between June and 
August 1993, the virus was found in 30 percent of the 
1,700 trapped rodents. According to Navajo oral tradi-
tion, the virus has been around a long time, with out-
breaks in 1918 and 1933. It does not spread through 
direct human-to-human contact. However, initial media 
descriptions associating the disease with the Navajos led 
many non-Navajo persons, such as tourists, to shun them 
and thus intensify the discrimination they already felt.

By November 1993, there were 45 cases reported—27 
of them ending in sudden death, with the victims liter-
ally choking on their own body fluids. Cases of the newly 
christened hantavirus pulmonary syndrome (HPS) were 
reported in 12 states from Oregon to Texas. However, 
the death rate had plummeted from 60 percent to 35 per-
cent, with only three new cases (none fatal) in the Four 
Corners area during November. The public information 
campaign in English, Spanish, and Navajo—distributed 

to churches, schools, public health and extermination 
workers—coupled with a decline in the population of 
deer mice may have prevented the outbreak from spread-
ing further.

Then, late in November 1993, the CDC and the 
Army Medical Research Institute at Fort Detrick, Mary-
land, announced that they had independently isolated 
and grown the virus under laboratory conditions. This 
raised the hope that diagnostic tests and vaccines would 
soon follow. One of the eight New World hantaviruses, 
it belongs to the family of Bunyaviridae, the largest of 
all viral families with more than 200 separate species. It 
was initially named the “Muerto Canyon Virus” (a name 
opposed by the Navajos because of its association with 
the massacre that took place in Muerto Canyon [Arizona] 
in 1805), then as the “Four Corners Virus” (opposed 
because of the negative effects on local tourism), and sub-
sequently as the “Sin Nombre (no-name) Virus.” This par-
ticular outbreak was contained through the cooperative 
efforts of various state and federal agencies which also led 
to the speedy discovery of the virus.

Further reading: Garrett, The Coming Plague; Harper 
and Meyer, Of Mice, Men, and Microbes—Hantavirus.

U.S. Hepatitis C Epidemic of the 1990s–2006
Outbreak of hepatitis C (until 1989, called non-A, non-B 
hepatitis) in the United States that has quietly infected 4 
million Americans (2.7 million chronically) and become a 
serious public-health issue. About 20 percent of all cases 
of acute hepatitis are caused by hepatitis C (HCV), which 
annually costs more than $600 million in treatment 
(excluding liver transplants) and work interruptions. For 
every person infected with the AIDS virus (see U.S. HIV/
AIDS EPIDEMIC), there are at least four persons infected 
with hepatitis C—the nation’s most common bloodborne 
virus. Worldwide, according to the World Health Organi-
zation (WHO), about 170 million people are infected.

This figure may be quite an underestimate since many 
people (five to 10 per 100,000 people) carry the virus 
for 15 to 25 years without showing any symptoms of the 
disease. Besides, many states do not require reporting of 
such cases. Every year, some 30,000 new cases of acute 
hepatitis C are diagnosed, and this figure is expected to 
triple over the next two decades as the disease manifests 
itself in the baby boomer generation in whom it seems 
to have been dormant thus far. According to the Centers 
for Disease Control (CDC), there are 230,000 new HCV 
infections every year (down from the 291,000 new infec-
tions reported in 1989)—the highest incidence being in 
those between 39 and 49 years of age. It is more common 
among minorities: 3.2 percent of African Americans and 
2.1 percent of Mexican Americans are infected, as com-
pared to 1.5 percent of non-Hispanic whites. Twenty per-
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cent of all cases develop into cirrhosis and liver cancer. 
HCV currently kills 10,000 persons annually (a toll that 
is expected to triple over the next decade) and is the lead-
ing cause of chronic liver disease and liver transplants in 
the United States.

HCV is transmitted through intravenous drug use and 
the sharing of dirty needles (60 percent), high-risk sexual 
activity (15 percent), prior to 1990 through blood trans-
fusions, hemodialysis, body piercing, tattoos, and hospital 
infections. It is estimated that 10 percent of the current 
carriers (more than 400,000 people) contracted the virus 
through blood transfusions before blood was screened 
for it. The virus can also be transmitted from mother to 
fetus. Nearly 40 percent of the patients do not know how 
they became infected. Eighty percent of those exposed to 
the virus become infected, but 75 percent of the infected 
do not develop symptoms immediately. Only 5 percent 
of those infected are aware of it, and only 1 percent of 
them seek treatment. The disease is diagnosed through 
liver function tests (ELISA or enzyme-linked immuno-
sorbent assay) and blood tests. Effective screening for the 
virus began in 1992, and the CDC has recommended that 
intravenous drug users and health-care workers who may 
have come into contact with tainted blood be routinely 
tested to prevent the virus from spreading further. In the 
late 1990s, the CDC developed a comprehensive National 
Hepatitis C Prevention Strategy that coordinated HCV 
prevention with existing public-health programs and clin-
ical services for HIV/AIDS, sexually transmitted diseases 
(see U.S. VENEREAL DISEASE EPIDEMICS OF THE 1990S–2006) 
and drug abuse. The strategy, if properly implemented, 
would reduce the number of new HCV infections, reduce 
infection rate from other bloodborne viruses, and prevent 
the expected increase in chronic liver disease because of 
HCV.

The virus itself (there are several types) has a ten-
dency to mutate and produces antibodies that do not 
protect against reinfection. Thus, newly transplanted 
livers can also be infected. It has not been isolated and 
cannot be cultured, so a vaccine cannot be developed. 
The several types of HCV—types 1 (a and b), 2, and 3 
are the most common in the United States—vary slightly 
in their genetic makeup and in their response to medica-
tion. For instance, type 1b, the most common, is not as 
responsive to alpha-interferon as are types 2 and 3. The 
only other animal affected by HCV is the chimpanzee, 
and it is not easy to work with. However, scientists are 
working on different approaches to treatment, such as 
developing “consensus interferon” (combining alpha and 
beta interferons with 166 amino acids) that may be more 
effective in treating chronic infection (where the virus is 
present for more than six months). The latest interferon 
therapy—a two-drug (alpha-interferon and ribavirin) 
combination taken over 24 to 48 weeks—is effective in 

treating between 42 and 80 percent of the cases (depend-
ing on the genetic constitution of the virus). It works best 
on recently infected patients who have active symptoms 
(extreme fatigue, yellowing of the skin, fluid accumula-
tion in the legs, and mild cirrhosis of the liver) and low 
levels of virus in the blood. It destroys the HCV infection 
for at least six months in 30 to 40 percent of the treated 
patients. However, the side effects can be severe, which 
leads to some patients (10 to 20 percent) not complet-
ing their course of treatment. Patients take daily pills and 
weekly injections for up to 48 weeks; some endure flu-
like symptoms as a result of the treatment.

Further reading: Askari, Hepatitis C, The Silent Epi-
demic; Centers for Disease Control and Prevention, 
“National Hepatitis C Prevention Strategy,” summer 2001. 
Available online. URL: http://www.cdc.gov/ncidod/dis-
eases/hepatitis/c/plan/index.htm. Accessed April 3, 2007; 
Hepatitis C Information Central. Available online. URL: 
http://www.hepatitis-central.com. Accessed April 3, 2007; 
Marr, Sexually Transmitted Diseases—A Physician Tells You 
What You Need to Know.

U.S. HIV/AIDS Epidemic Outbreak of disease caused 
by human immunodeficiency virus (HIV), which sets in 
motion a progressive deterioration of the immune system 
that usually culminates in acquired immunodeficiency 
syndrome (AIDS), characterized by fatal infections and 
illnesses. From the start of the epidemic in 1981 through 
the end of 2005, over 900,000 cases of AIDS had been 
diagnosed and over half a million Americans with AIDS 
had died (perhaps not all HIV-related illnesses). First 
seen in gay males and hemophiliacs, many of whom were 
white, HIV infection has increasingly become a disease 
of blacks, Hispanics, and women, as more than a third 
of AIDS cases result from heterosexual contact. Not all 
HIV infections are reported to health officials; still, about 
1.2 million Americans were estimated to be HIV-positive 
at the end of 2005, including about 40,000 diagnosed in 
that year alone. That incidence rate, though much below 
the high of 150,000 recorded annually during the 1980s, 
had not changed substantially since the late 1990s; its 
stability suggested that HIV-prevention attempts were not 
reaching people. AIDS will therefore kill thousands more 
Americans, despite treatments that can now prolong the 
lives of many of those infected.

AIDS made its first official appearance in the United 
States in June 1981, when the Centers for Disease Control 
(now the Centers for Disease Control and Prevention, but 
still referred to as the CDC) reported on five homosexual 
men from Los Angeles who had a rare infection, Pneumo-
cystis carinii pneumonia. Before long, other doctors wrote 
accounts of gay male patients with uncommon illnesses, 
such as the cancerous skin lesions of Kaposi’s sarcoma. 
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Soon after, similar disorders were observed in hemo-
philiacs and in injection-drug users (IDUs) and, within 
a couple of years, in children and in adult heterosexu-
als. The condition was given the name AIDS in 1982, and 
within two years, French and U.S. scientists had isolated 
its cause: HIV, a virus spread by direct exchange of certain 
bodily fluids—infected blood, semen, vaginal secretions, 
and breast milk.

In the first 15 years of the epidemic, researchers 
learned how HIV affects the immune system and what 
symptoms and disorders may occur. As the various clini-
cal manifestations of HIV infection were discovered, the 
CDC expanded its definition of AIDS. In the most exten-
sive revision, in 1993, it was determined that a person 
has AIDS if he or she (1) is infected with HIV (a crite-
rion that can be met through the detection either of 
antibodies to HIV or, according to a 2000 modification, 
of actual viral material in the body) and (2) has either a 
low count of certain immune cells or one of 26 condi-
tions, a list to which several illnesses, including invasive 
cervical cancer, were added. By trying to better reflect the 
course HIV disease takes in women, the 1993 definition 
led to an increase in the number of female AIDS cases; 
the number recorded among blacks, heterosexual IDUs, 
and hemophiliacs also rose under the new classification, 
as of course did overall cases. The early 1990s, therefore, 
signaled a major shift in the U.S. epidemic.

As in many other industrialized countries, HIV in 
the United States first infected gay males in large cities, 
such as New York and San Francisco. Once the disease 
was identified, the gay community quickly formed vol-
unteer organizations to care for people with AIDS and to 
disseminate information about prevention and treatment. 
By the early 1990s, such educational efforts had helped 
to reduce substantially the number of new cases of HIV 
infection among homosexual and bisexual men; account-
ing for about 54 percent of all diagnoses recorded through 
2005, though, the group still represents the largest single 
segment of people with AIDS.

The percentage of HIV cases among women, however, 
has been rising steadily, and beginning in the mid-1990s, 
the number of women exposed to the virus through 
heterosexual contact exceeded those who acquired it 
through illegal drug use. At the same time, HIV/AIDS has 
also made inroads in minority communities (especially in 
inner cities and the rural south), where poverty and its 
attendant ills—including inadequate education and sub-
standard health care—make the epidemic more severe. 
By 2005, of new HIV cases in men, 50 percent were in 
blacks; 60 percent of women newly diagnosed with HIV 
were African-American. Although blacks and Hispanics 
made up a little more than a quarter of the U.S. popu-
lation, they accounted for a total of over two-thirds of 
new HIV infections. The overwhelming number of HIV-

positive black and Hispanic women—78 percent and 73 
percent, respectively—contracted the virus through het-
erosexual sex. Among African Americans especially, the 
disgrace attached to homosexual behavior leads many 
men who have sex with men to hide that activity from 
their female partners—yet nearly half of all black men 
with HIV become infected through sex with other men. 
Denying their sexual preferences, many black men who 
have gay sex are unaware of safer sex practices or reluc-
tant to use condoms with their partners, male or female. 
As the virus has spread to women whose partners engage 
in unprotected sex with others or injection-drug use, 
AIDS is now the leading cause of death in black women 
aged 25 to 34.

The groups now affected by HIV/AIDS have not yet 
mobilized against it as effectively as gay urban males did 
in the 1980s. Along with others alarmed by perceived gov-
ernment inattention to the epidemic and by the hostility 
and discrimination many HIV-positive people faced, they 
turned to political activism. They resisted certain pub-
lic-health measures, such as mandatory reporting (done 
for other sexually transmitted diseases) of those who are 
HIV-infected, that they thought would further stigmatize 
homosexuals. Setting an example later followed by people 
with other serious diseases, gay males and their allies also 
called for more research into HlV/AIDS and more rapid 
access to promising treatments.

The Food and Drug Administration (FDA) responded 
by speeding up review of drugs for life-threatening ill-
nesses such as AIDS; from early 1987 through 1999, the 
agency approved more than a dozen drugs designed to 
stop HIV from replicating, and by early 2006, more than 
25 such antiretroviral medications were available. Regi-
mens such as the triple cocktail (announced in 1996) 
that combined various drugs, including protease inhibi-
tors (which block an enzyme involved in assembling 
new viral particles), were widely used. As a result, fewer 
HIV-infected people progressed to AIDS, and fewer peo-
ple with AIDS died; AIDS deaths in the United States 
peaked in 1995, the year in which the first protease 
inhibitor was approved. The antiretroviral drugs have 
also sharply decreased cases of mother-to-child trans-
mission of HIV—from a maximum of about 1,650 a year 
in the early to mid-1990s to only a couple hundred in 
2002.

Yet the drugs have disadvantages, the most notable 
of which initially was their high cost. Although lobby-
ing by AIDS activists and the production of generic ver-
sions have helped bring the price down to hundreds, 
rather than thousands, of dollars a year, many Americans 
without insurance or income to pay for the drugs still die 
each year while on waiting lists for government subsi-
dies. Some people have remained alive on antiretrovirals 
for 10 years, but the drugs do not cure AIDS; the longer 
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a person takes them, the greater his or her chances are 
of developing resistance to them. In 2005, an estimated 
40,000 Americans were no longer responding well to 
antiretroviral treatments. Finally, because many people 
now view AIDS, not as a death sentence, but as a chronic 
illness manageable through medication, complacency 
about avoiding HIV has increased. Every year from 2000 
to 2003, for example, the number of new HIV cases rose 
in men who have sex with men; since the late 1990s, gay 
males have more often practiced risky behavior—such 
as combining sex with illegal drug use, which can make 
them less cautious about safer sex. One indication that 
condoms are being used less often, at least in New York 
City, is the dramatic rise there in rates of syphilis in gay 
men from 2000 to 2005.

An unwillingness to use condoms, which provide a 
barrier against HIV and other sexually transmitted dis-
eases, may be as dangerous as the hysteria and blame that 
marked the first decade of the epidemic. In the late 1980s, 
children with AIDS (many of them hemophiliacs who had 
acquired the virus from transfusions before donated blood 
was screened for antibodies to HIV) were prevented from 
attending school, and they and their families were ostra-
cized. After the CDC reported in 1990 on five patients in 
Florida who may have contracted HIV disease from their 
dentist, congresspeople and worried citizens called for 
mandatory testing of all health-care practitioners. In fact, 
providers are at greater risk of getting HIV than patients 
are, but even so, the chances of transmission in hospitals 
and doctors’ offices are extremely low. Because of more 
rigorous precautions (including the routine use of latex 
gloves), only a small number of health-care workers have 
been infected with HIV through their jobs—57 cases of 
documented exposure and 139 cases of possible exposure 
through the end of 2002.

The panic of the 1980s may have diminished as more 
Americans learned the truth about how HIV is spread, but 
misconceptions, fears, and prejudices remain. Because 
HIV disease is connected with some marginalized social 
groups and with behavior of which many Americans do 
not approve, controversies over sex education, the pro-
motion of condoms, and ways to combat HIV/AIDS 
among IDUs will continue. For instance, although nee-
dle-exchange programs have proved to be effective in the 
United Kingdom and other countries, the U.S. govern-
ment still bans funding for them—and for HIV-awareness 
efforts that could be seen as endorsing homosexuality. In 
addition, as HIV-positive people stay alive longer thanks 
to antiretroviral drugs, the price of treatment will still 
engender debate, especially in an era of escalating health-
care costs in general. See also HIV/AIDS PANDEMIC; WEST-
ERN EUROPEAN HIV/AIDS EPIDEMIC.

Further reading: Berry, Steve, “HIV and AIDS in the 
USA,” AVERT, updated June 29, 2006. Available online. 

URL: http://www.avert.org/america.htm. Accessed April 
3, 2007; Fenton and Valdiserri, “Twenty-Five Years of 
HIV/AIDS—United States, 1981–2006,” Morbidity and 
Mortality Weekly Report 55, no. 21 (2006): 585–589. 
Available online. URL: http://www.cdc.gov/mmwr/pre-
view/mmwrhtml/mm5521a1.htm. Accessed April 3, 2007; 
Jefferson, “How AIDS Changed America,” Newsweek, 15 
May 2006, 36–41; Kalb and Murr, “Battling a Black Epi-
demic,” Newsweek, 15 May 2006, 42–49.

U.S. Influenza Epidemic of 1889–90 See ASIATIC

INFLUENZA PANDEMIC OF 1889–90; EUROPEAN INFLUENZA

PANDEMIC OF 1889–90.

U.S. Influenza Epidemic of 1918–19   See SPANISH

INFLUENZA EPIDEMIC OF 1917–19.

U.S. Influenza Epidemic of 1957–58 Offshoot of 
the ASIAN INFLUENZA PANDEMIC OF 1957–58 that spread 
across the continental United States (see INDIAN INFLU-
ENZA EPIDEMIC OF 1957–58; JAPANESE INFLUENZA EPIDEMIC

OF 1957–58; TURKISH INFLUENZA EPIDEMIC OF 1957–58).
The H2N2 virus, a subtype of the Asian A2 influenza 

virus and closely related to that which caused the ASI-
ATIC INFLUENZA PANDEMIC OF 1889–90, first arrived in the 
United States in June 1957: at Newport, Rhode Island, 
where naval exercises were being held offshore (June 2), 
and shortly thereafter at various military bases in Califor-
nia (June 11–20). These outbreaks were characterized by 
mild cases and high attack rates but did not involve the 
civilian communities nearby. During the summer, small 
localized outbreaks were reported from far-flung areas 
of the country, such as California, Virginia, Iowa, and 
Pennsylvania; most of these occurred among groups of 
summer campers living and traveling in crowded condi-
tions and also among migrant workers. They were closely 
monitored by the local health authorities, who feared that 
a major epidemic might erupt at anytime.

The U.S. government released an additional $800,000 
to deal with the imminent epidemic, and the Influenza 
Surveillance Unit was established in July 1957 as an arm 
of the United States Public Health Service; its job was to 
collect and disseminate information about the disease 
and especially to measure general epidemiological trends. 
Facilities were provided so that laboratory and epidemio-
logical studies could be conducted. Emergency health ser-
vices were organized and vaccine production accelerated 
to meet the anticipated demand. However, the govern-
ment did not provide funding for a nationwide vaccina-
tion campaign, and of the 30 million vaccine doses tested 
for release when the epidemic peaked, only 7 million 
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were given to the public, and that was on a purely volun-
tary basis.

During August 1957, the pace began to quicken, with 
intense outbreaks reported from agricultural communi-
ties across Louisiana and Mississippi; they began among 
schoolchildren and spread very rapidly throughout a 
locality. Early in September, the epidemic erupted along 
the densely populated East Coast; New York City was 
one of the earliest of the big cities to be attacked. Almost 
simultaneously, the flu virus caused serious eruptions 
in communities across New Mexico, Utah, and Arizona. 
School openings played a crucial role in the diffusion of 
the epidemic, which continued to move from the West, 
East, and Gulf coasts toward the central and northern 
sections of the country during October. North and South 
Dakota were among the last areas to be involved.

In general, the epidemic peaked over most areas in 
mid-October. Forty-five million cases of influenza were 
estimated to have occurred during October–November 
1957 alone. The epidemic subsided with the onset of 
winter, but incidence (mainly intense outbreaks affecting 
older people in scattered localities) increased briefly dur-
ing late February and early March 1958. Mortality reports 
indicate that most of the deaths occurred in two distinct 
flu waves: the first wave peaked early in November 1957, 
and the second wave peaked during the week of March 
1, 1958, even though the morbidity levels then were far 
lower than late in 1957. Secondary bacterial pneumo-
nia caused many of the deaths during this second phase. 
Overall, the epidemic was apparently responsible for 
70,000 deaths across the country—a greater proportion 
of them among the very young and among the elderly 
and the infirm, as opposed to the adult (middle-aged and 
young) population. Officials estimated that children in 
the five- to 15-year-old age group suffered attack rates as 
high as 60 percent, but their mortality rates were low. See 
also U.S. INFLUENZA EPIDEMIC OF 1968–69.

Further reading: Pyle, The Diffusion of Influenza; 
Trotter, Jr., et al., “Asian Influenza in the United States, 
1957–58.”

U.S. Influenza Epidemic of 1968–69 Epidemic 
marking the arrival of the HONG KONG INFLUENZA PAN-
DEMIC OF 1968 in the United States. The so-called Hong 
Kong flu was first identified and subsequently drew much 
international attention when it broke out in Hong Kong 
in July 1968, apparently immediately following a simi-
lar outbreak in southeastern China. During August, out-
breaks were reported from many countries in southeast 
Asia, including Vietnam, where U.S. forces were deeply 
engaged in the Vietnam War (1956–75). Consequently 
the viral disease arrived in the United States before it 
reached Europe (see BRITISH INFLUENZA EPIDEMIC OF 1968–

70) or other parts of the world (see RUSSIAN INFLUENZA

EPIDEMIC OF 1968–69).
The Hong Kong flu virus was first isolated in the 

United States on September 2, 1968, from a patient who 
had just returned from Vietnam. During the same week, 
it was also identified during a flu outbreak at a military 
school in San Diego, California. Alaska and Hawaii also 
reported cases among military personnel that week. On 
September 6, the U.S. surgeon general alerted the health 
authorities in all 50 states about the possibility of an epi-
demic spread of influenza and invited their cooperation 
in monitoring the disease. Those at risk were urged to get 
immunized with a new vaccine being manufactured at the 
time.

During September, scattered cases occurred among 
civilians in 16 U.S. states; many cases were in the eastern 
section of the country, mainly in people recently returned 
from Vietnam. Civilian outbreaks were first reported from 
Puerto Rico and Alaska during late September and early 
October. In the continental United States, the first civil-
ian outbreak occurred in Needles, California, in the third 
week of October. Nearly 35 percent to 40 percent of that 
town’s citizens were struck with an influenza-like disease. 
Over the next few weeks (October 19 to November 9), 
influenza attacked four other western states and Hawaii. 
The disease continued to spread eastward. The first out-
breaks on the East Coast occurred in Pennsylvania and 
New Jersey in the week ending November 16. By Novem-
ber 23, the disease had invaded 21 widely scattered states 
and by December 28 all 50 states had been infected. The 
southeast and south central regions were the last to be 
involved in the epidemic. However, according to Pyle (see 
below), the disease may have spread simultaneously from 
several urban centers.

The 1968–69 epidemic was widespread and led to 
school and college closings in 23 states; the week before 
Christmas was the peak flu period in many (37) states. 
In fact, 29 states and the District of Columbia reported 
maximum flu activity between December 15 and January 
4, 1969. Mortality due to pneumonia-influenza peaked 
during the week ending January 11, 1969; there were 
1,688 deaths reported that week alone. Generally, mortal-
ity curves trailed morbidity curves by three to four weeks. 
Overall, some 33,000 influenza-related deaths occurred 
nationwide during the epidemic.

The Hong Kong viral strain (H3N2) was estimated 
to have infected 30 million Americans during the last 
quarter of 1968. Attack rates ranged from 15 percent to 
50 percent. The main course of the disease lasted three 
to seven days, with some symptoms (coughing and list-
lessness) lingering for weeks; pneumococcal pneumonia 
was the main bacterial complication. Studies indicated 
that all age groups were affected; the highest attack rates 
were in children below five years of age and in adults 45 
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to 64 years of age. The newly manufactured flu vaccine 
was not released for use until mid-November, three weeks 
after the Needles outbreak. At the height of the epidemic, 
10 million doses of the vaccine had been distributed and 
only 6 million Americans had been immunized. This pol-
icy came in for considerable public criticism following 
the epidemic.

The epidemic gradually declined during January 1969; 
the H3N2 virus, a subtype of the influenza A virus, did 
not cause a second wave. However, outbreaks of influenza 
B were reported from 20 states from late January to the 
end of March, particularly among elementary schoolchil-
dren. Eight neighboring midwestern states recorded the 
highest influenza B activity.

Further reading: Pyle, The Diffusion of Influenza;
Sharrar, “National Influenza Experience in the USA, 
1968–69.”

U.S. Plague Outbreaks Occurrences of human 
plague resulting from epizootics (temporary outbreaks 
of an infectious disease among animals) in the western 
United States during the 20th century. Since 1900 when 
plague first took root in the country (see SAN FRANCISCO

PLAGUE OF 1900–04, SAN FRANCISCO PLAGUE OF 1907–09), 
epizootics have made bubonic plague prevalent in some 
places via a variety of diverse, wild rodents, such as voles, 
rats, mice, chipmunks, squirrels, and rabbits. Plague’s 
three clinical forms describe what part of the human body 
is infected: bubonic attacks the lymph nodes, pneumonic 
the lungs, and septicemic the bloodstream.

Between 1908 and 1919, California conducted massive 
killings of ground squirrels (carriers of the plague bacte-
rium Yersinia pestis) in an effort to eradicate the disease; 
the squirrels carry the Oriental rat flea and the sticktight 
flea, which commonly bite human beings. (The squirrels 
themselves have been known on occasion to bite per-
sons and transmit the disease.) The interchange of fleas 
between rats and squirrels facilitated the continuation of 
plague in areas, such as San Bruno Mountain outside San 
Francisco. Despite eradication attempts, infected squir-
rels and other animals gradually spread throughout the 
West (see LOS ANGELES PLAGUE OF 1924–25, NEW MEXICO

PLAGUE OF 1965).
In 1966, a five-year-old Navajo boy died of plague 

in Utah (it took three weeks to determine the cause of 
death). In California, plague-infected fleas and rodents 
were found, precipitating an emergency control program. 
In June 1966, an elderly New Mexico man, complaining 
of painful inguinal swelling, was first diagnosed with dia-
betes and was medicated with penicillin, erythromycin, 
and tetracycline. He soon began spitting blood; his blood 
pressure dropped to 80 over zero before he was discov-
ered to have plague. He recovered after treatment with 

chloramphenicol balanced with tetracycline and strepto-
mycin. A rabbit and chipmunk near his home were found 
to be carrying Yersinia pestis.

Another bizarre case in 1966 involved a 21-year-old 
soldier returning from Saigon (Ho Chi Minh City), Viet-
nam, where he had handled dead rats while clearing away 
demolished buildings. With swelling in the groin, chills, 
and fever, he was first diagnosed with an incarcerated 
hernia, then with lymphoma, and finally with plague; 
he spent 90 days hospitalized in Dallas before eventually 
recovering.

Bubonic plague appeared in June 1968 in Denver, 
where an epizootic had resulted from the exchange of 
infected fleas between wild rodents and a large city popu-
lation of eastern fox squirrels. Intensive study discovered 
that 10 percent of the squirrels were infected. A six-year-
old Denver girl recovered from bubonic plague, but two 
other Colorado cases were misdiagnosed: one as tulare-
mia (another bacterial disease of rodents communicable 
to humans) and the other as streptococcal sore throat (the 
former resulted in major damage to the central nervous 
system, while the latter resulted in death). Two other 
cases occurred in 1968: one in Arizona (nonfatal) and the 
other in Idaho, where a man became fatally infected while 
cleaning a diseased rabbit.

Scattered cases occurred in the 1970s: 13 (with one 
death) in 1970; two in 1971; one in 1972; and at least 
two in 1973. The U.S. Centers for Disease Control (CDC) 
reported at least eight plague cases (one fatal) in 1974. 
In mid-1975, the plague bacterium was uncovered in 
ground squirrels and deer mouse fleas in Colorado’s 
Rocky Mountain State Park, which was forced to close for 
the season. The year 1975 had 25 plague cases (four fatal) 
in the West, and 54 additional cases during the next two 
years. But in 1978, the number went down to 12 with two 
deaths. Then in 1983, there were 40 cases reported, and 
in 1984, at least 31 cases with five deaths.

In 1992, an Arizona man infected by a cat (which was 
apparently infected by a chipmunk) died of pneumonic 
plague, becoming the first person to succumb to the dis-
ease in the United States since 1987. Physicians had 
treated him for gastrointestinal illness, sepsis, and pneu-
monia and did not discover he had plague until they did 
an autopsy. The man had evidently caught the infection by 
breathing the same air as the cat. The United States had 
10 nonfatal bubonic cases in 1992. The CDC reported five 
human plague cases in 1996; two were fatal and resulted 
from infected prairie dogs (prairie voles) and fleas. From 
1950 to 2006, the United States had a total of about 400 
plague cases, resulting in at least 60 human deaths.

In New York City in early November 2002, a couple 
(husband and wife from Santa Fe, New Mexico) fell ill 
with bubonic plague, were hospitalized, and recovered. 
Unseen in New York since the early 1900s, the plague 

U.S. Plague Outbreaks    425



cases caused a “scare” until state health officials and 
the CDC investigated to find that the couple evidently 
became infected by flea bites in the Santa Fe area (a 
plague-infected wood rat had been found on their prop-
erty in July).

About 10 to 20 cases of human plague occur each year 
in the United States, mostly in New Mexico, Arizona, and 
Colorado. If diagnosed quickly, plague is highly treat-
able using modern antibiotics, such as gentamicin and 
doxycycline.

Further reading: Centers for Disease Control and Pre-
vention (CDC), reports on plague on Internet; Gregg, 
Plague: An Ancient Disease in the Twentieth Century;
McGrew, Encyclopedia of Medical History.

U.S. Poliomyelitis Epidemic of 1916   First wide-
spread outbreak of poliomyelitis (infantile paralysis, or 
Heine-Medin disease) in the United States, affecting 26 
states (especially those in the northeast). There were 
about 27,000 reported cases and about 7,000 human 
deaths from polio during the epidemic. The New York 
City area was particularly hard-hit, with some 9,000 cases 
(97 percent of them being in children under 16 years 
old) and 2,448 deaths; this was a rate of 28.5 cases per 
100,000 people. (Between 1909 and 1915, the largest 
yearly rate in the United States had been 7.9 polio cases 
per 100,000.) The epidemic, which frightened the pub-
lic and the medical community, began in midsummer and 
abated in late October with the arrival of cool autumn 
weather.

At first a victim of polio may seem as if he or she 
has a summer cold or a flush from playing outside on a 
hot day. A headache and low fever may appear the next 
day. Later, unexpectedly, paralysis may occur; the limbs 
cannot move, or worse, the lungs stop knowing how to 
breathe (the poliovirus destroys certain nerve cells so that 
muscles involved in breathing are paralyzed). By 1905, 
physicians knew that poliomyelitis did not always para-
lyze, but this continued to be the disease’s main sign for 
diagnosis.

At the onset of the 1916 epidemic, polio was popu-
larly thought to be caused by a bizarre variety of possible 
sources, such as moldy flour, gooseberries, poisonous 
caterpillars, sewage odors, and infected milk bottles. 
The viral derivation of polio had, however, been estab-
lished by 1909, and scientists optimistically expected to 
discover easily how the disease spread and how to treat 
it. But they were disappointed; no vaccine against polio 
emerged until 1955, when a vaccine containing three 
types of dead poliovirus was developed by Dr. Jonas Salk 
and his colleagues.

Some scientists at New York City’s Rockefeller Insti-
tute for Medical Research (founded in 1901, now Rocke-

feller University) had discovered a poliovirus in the aural 
and nasal body areas and had surmised that the disease 
was transmitted by close contact (by sneezes or kissing); 
yet the intestinal virus’s pattern of affecting only one per-
son in a family seemed to contradict this logic. Also, polio 
affected adults as well as children and thus was not very 
accurately called infantile paralysis. The disease attacked 
every social group, not just the lower classes. Epidemi-
ologists had often insisted on linking the disease to filth 
and poverty, although evidence supported a random type 
of spread of polio.

The 1916 epidemic was distinguished by the high 
degree of isolation and quarantine that was enforced; 
since health officials did not know how polio was spread, 
they used strictures appropriate for fighting and control-
ling other infectious diseases. Along with quarantine, 
strictures included posting of signs at the homes of polio 
victims, screening of windows, disinfecting bed clothing, 
nurses changing their clothes immediately after attending 
patients, and preventing animal pets from entering sick 
persons’ rooms. A new restriction, announced on July 14, 
1916, that limited all travel into and out of the epidemic 
area in New York City caused an angry outcry. Only iden-
tification cards (health certificates) permitted children 16 
years old and under to leave New York City from July 18 
to October 3, provided there was or had been no polio 
in their homes. The city’s commissioner of health, Dr. 
Haven Emerson, zealously enforced these disease control 
measures, and the city’s mayor, John P. Mitchel, put to use 
the sizable aid offered by the U.S. Public Health Service, 
which included sanitary engineers, epidemiologists, clini-
cians, and an entomologist.

During the summer of 1916, New Yorkers who could 
left the city and stayed away until October. In the nearby 
Westchester County suburbs, New Rochelle suffered 
the worst outbreak of the disease, which some people 
blamed on a large number of immigrants. Hudson Park’s 
beach banned swimming by nonresidents, local vaude-
ville theaters could not entertain children under 16, and 
Sunday school was eliminated there. Physicians held 
daily meetings with parents to talk about child care. Sut-
ton Manor, a wealthy suburb, voluntarily isolated itself 
from interacting with the rest of the New York City area; 
health department officials posted quarantine signs in 
English, Italian, and Yiddish. A hospital strictly for infec-
tious disease was erected in less than two weeks, due to 
overtime cooperation among the workers. But by then 
(September) the worst of the epidemic was over; most of 
the stricken had either recovered or could not be helped 
anymore.

A federal public-health team then amassed extensive, 
significant statistical data about the epidemic; behav-
ior characteristics of polio were mapped out, such as its 
routes of spread, victims’ ages in rural and city settings, 
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and racial differences and effects. The team’s summary 
report, which did not appear until 1918, showed that 
quarantine had not worked, animals had not played a 
part in spreading the disease to people, and marked age 
differences existed between urban and rural polio vic-
tims. The report also stated that polio was transmitted 
between people by unknown means, that most cases were 
not recognizable by classic symptoms (like paralysis), 
and that abortive cases might be the key to understand-
ing the spread of the disease. Finally, the report declared 
that two to three cases of polio per thousand people can 
sufficiently immunize a population so that an epidemic 
declines. See NEW YORK POLIOMYELITIS EPIDEMIC OF 1907; 
U.S. POLIOMYELITIS EPIDEMIC OF 1942–53.

Further reading: Paul, A History of Poliomyelitis;
Smith, Patenting the Sun: Polio and the Salk Vaccine.

U.S. Poliomyelitis Epidemic of 1931 Poliomyelitis 
outbreak nearly rivaling the U.S. POLIOMYELITIS EPIDEMIC

OF 1916 and occurring when the disease was no longer 
considered a “new” scourge in the United States. The 
1931 polio epidemic killed 4,138 people (12.2 percent 
of the reported cases) and was centered, like most out-
breaks up to that time, in the northeast; New York City 
had almost 4,500 cases and New Haven had 149. The 
epidemic began in July, peaked in August, and ended in 
October with the onset of colder weather—a pattern typi-
cal for poliomyelitis, also called infantile paralysis.

Because prevention, cure, and proper treatment of 
polio were unknown then, physicians and health officers 
felt helpless and could provide only a few, often errone-
ous, guidelines, such as staying away from crowds and 
isolation in quarantine if the disease struck a family. Also 
recommended were checklists of commonsense personal 
and household hygiene habits. New York City’s Depart-
ment of Health received the following strange array of 
suggestions for treatment: camphor hung around the 
neck, eating salt, spinal injections of saliva, nose sprays, 
and blood injected into muscles. In 1931, oral-nasal 
secretions were blamed for the spread of polio, which 
doctors now know is transmitted by direct contact with 
pharyngeal secretions or feces of infected people through 
close association.

In its first stage, polio could seem like a cold or flu, 
with symptoms of fever, headache, nausea, sore throat, 
vomiting, and body aches. Then muscle weakness, con-
vulsions, neck and spine stiffness, and finally (in stage 
two) paralysis clearly identify the illness as poliomyeli-
tis. In 1931, the slightest muscle weakness was cause to 
encase limbs in casts, which were often suspended by 
pulleys above patients’ beds. For those with paralyzed 
lungs, there were “iron lung” respirators to make breath-
ing possible.

As a result of the 1931 epidemic, the Yale Poliomy-
elitis Commission (also known as the Yale Poliomyelitis 
Study Unit) was formed in June 1931 under the direc-
tion of Dr. James Trask; its purpose was to study clini-
cal virology and to attempt to isolate the poliovirus from 
extremely ill patients, especially abortive cases (which 
still had to be proven to be poliomyelitis, despite past 
research). At the time, it was still widely believed that the 
variety of minor illnesses accompanying an epidemic had 
nothing to do with poliomyelitis.

The Yale commission declared that isolation of the 
virus was an impractical method for trying to control the 
disease because there were too many cases that lacked 
the classic characteristics of poliomyelitis. The commis-
sion set about to probe abortive, minor cases to prove 
their infectiousness. It eventually established a precedent 
that would be followed thereafter: with the outbreak of 
a disease, a research team or teams would be invited to 
the disease area to study it. For 40 years, the Yale com-
mission would be called to consult on epidemics all over 
the United States. See also U.S. POLIOMYELITIS EPIDEMIC OF

1942–53.
Further reading: Landon, Poliomyelitis: A Handbook 

for Physicians and Medical Students; Paul, A History of 
Poliomyelitis.

U.S. Poliomyelitis Epidemic of 1942–53 One of 
the worst outbreaks of a disease dreaded because of the 
paralysis that came to symbolize it; peaked in 1952 at 
about 60,000 cases.

Poliomyelitis, or polio, affected affluent, hygienic, 
advanced civilizations, and it hit virulently in the United 
States. Less sanitary civilizations had little problem with 
polio because of a general immunity gained through early 
exposure. But once public-health reform had improved 
sanitation by the end of the 19th century, poliomyelitis 
changed from a mild endemic condition to a seemingly 
new and virulent pestilence. From lack of exposure, 
people became more vulnerable to infection. When the 
disease was introduced at wide intervals, the impact was 
epidemic.

Because of poor sanitation, polio had existed as a 
worldwide, endemic children’s disease. In past centuries 
when childhood mortality was typical, polio was thought 
to be the last children’s plague. Exposure to the disease 
produced immunity; most cases were unnoticeable. 
Due to lack of exposure resulting from good sanitation, 
the disease became more lethal and attacked older age 
groups. By 1940, poliomyelitis was more fitting a name 
than infantile paralysis because the number of afflicted 
younger children had decreased while the number of 
individuals age 10 and up had increased. There were out-
breaks among the U.S. military during World War II, and 
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the incidence of infection among the especially vulnera-
ble American troops was 10 times higher in Africa than in 
the United States, for example. Wherever troops traveled 
abroad, poliomyelitis was endemic.

The National Foundation for Infantile Paralysis 
(NFIP) spearheaded a massive effort against polio, 
inspired by the leadership of President Franklin D. 
Roosevelt, himself a symbol of victory over the dis-
ease, and his onetime law partner Basil O’Connor. The 
organization not only was the most important in the 
fight against polio, but also served as a role model for 
all fund-raising foundations and coordinated research 
efforts to come. The NFIP’s emphasis on promotion and 
propaganda techniques caused the evolution to pres-
ent attitudes where any important research should get 
public funding. The NFIP was the first “democratic” 

organization of its kind, relying as it did on small con-
tributions from anyone (as during the March of Dimes 
campaign) and on common people instead of socialites 
in its organization.

The period from 1941 through 1955 was the NFIP’s 
years of glory. President Roosevelt, paralyzed by polio 
from the age of 39, was the power and personality pro-
pelling the search for a polio antidote. Between 1938 and 
1962, the NFIP raised $630 million. Despite, or perhaps 
because of hardship, people, especially women, helped 
the foundation thrive during World War II. The NFIP’s 
mission was threefold: the care of any polio victims lack-
ing the means adequate for treatment; research and train-
ing in polio for medical people; and information for the 
public, about both NFIP and the disease, through promo-
tional activities.

The emergency polio ward at Haynes Memorial Hospital in Boston, Massachusetts, where critically ill patients were lined up close together in 
iron lung respirators so that nurses and doctors could give them fast emergency treatment when needed during the U.S. Poliomyelitis Epidemic 
of 1942–53. (Associated Press/AP)
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Scientists and physicians came to understand that 
polio was most commonly a gastrointestinal infection 
that could be transmitted by healthy people, especially 
children with low reservoirs of immunity. An acute viral 
illness, polio’s severity can range from inapparent infec-
tion to nonparalytic and paralytic complications. It is 
caused by the picornavirus (It., piccolo, small) contain-
ing ribonucleic acid (RNA). There were three forms of 
polio: types 1, 2, and 3. The virus, ingested or inhaled by 
mouth, can settle in the tonsils, pharnyx, or ileum. Later 
passing to the gut, the virus can eventually be retrieved 
from feces. In 90 percent to 95 percent of the cases, the 
virus never passes beyond the lymph nodes, so the infec-
tion has either no symptoms or only flulike symptoms. 
It is sometimes thought that polio passes from human 
excretion through hands not thoroughly washed.

If poliovirus enters the human bloodstream and sub-
sequently the central nervous system, paralysis results, 
although the severity varies with the quantity of the virus, 
its point of attack, and the damage incurred. Although 
thought of as symptomatic of polio, paralysis occurs infre-
quently. Victims of acute polio can be returned to normal 
breathing by using the “iron lung,” developed during the 
1920s, other types of respirators, or a “rocking bed” that 
helps victims breathe by causing the abdominal contents 
to push up against the lungs.

Up to the 1940s, paralyzed limbs were put in splints 
or braces to prevent muscle contractions and to allow the 
victim the freedom to walk. Sister Elizabeth Kenny, an 
Australian nurse, influenced an about-face in therapeu-
tic treatment of polio, although controversy surrounded 
her as she became embroiled in politics. She took on the 
medical community in the United States when she advo-
cated physical therapy to treat the disease’s symptoms 
and to reawaken healthy muscle and nerve response, and 
rejected splints and casts, which could result in perma-
nent nerve and muscle atrophy.

There was no cure or antidote once the infection 
had begun. Vaccinations could only control the dis-
ease. Only high immunity levels could prevent polio’s 
spread. Dr. Jonas Salk developed a dead virus vaccine 
that was widely tested in 1953–54. The following year, 
the U.S. Public Health Service approved the use of the 
Salk vaccine, which has to be injected. Although the 
vaccine was “safe,” it was thought to be only 50 percent 
effective. Also, three shots and a booster were neces-
sary to administer it. In 1957, Dr. Albert B. Sabin devel-
oped an oral vaccine with a live, attenuated virus that 
was much more effective. By 1961, the average number 
of polio cases in the United States had diminished to 
570. Successful vaccination in the Western Hemisphere 
has resulted in an absence of “wild” cases since August 
1991. A few cases have occurred each year in reaction 
to vaccination.

Further reading: McGrew, Encyclopedia of Medical 
History; Paul, A History of Poliomyelitis.

U.S. Rubella Epidemic of 1964 Largest rubella epi-
demic ever recorded in the United States, infecting about 
12.5 million people, ending some 30,000 pregnancies 
in miscarriage, abortion, or stillbirth, and leaving about 
20,000 rubella victims congenitally handicapped. Because 
of its size, the epidemic dramatically illustrated as never 
before the effect of rubella on the unborn. The cost of the 
1964–65 epidemic was put at between $1 billion and $2 
billion. That number might triple if it included the cost 
of educating the victims of the epidemic. During the epi-
demic, it was discovered that rubella could lead to any 
number of infant defects—blindness and deafness were 
most common—and that a child could be born with 
rubella itself.

Also known as German measles and now distin-
guished from rubeola, rubella was first written up by 
Germans Sennert, Horst, and Pechlin in the 17th century. 
Rubella emerged in the 18th century as a disease with 
similarities to scarlet fever and measles. In the 1930s, the 
cause of the disease was established to be a virus. Rubella 
remained an unimportant disease until it was linked to 
birth defects. In 1941, Sir Norman McAlister Gregg, an 
Australian ophthalmologist, first correlated rubella in 
pregnant women with congenital deformities, especially 
related to the eyes and heart.

A mild, viral epidemic disease, rubella is characterized 
by swollen lymph nodes in the neck and behind the ears, 
moderate fever, and rash, all of which can be so mild as 
to escape recognition. Other common symptoms include 
arthritis and arthralgia. Rarely, complications like enceph-
alomyelitis and purpura can result. Rubella is spread by 
direct contact with an infected person. Incubation runs 
from 10 to 20 days. Treatment consists of bed rest, lots of 
fluids, and light meals.

Depending upon the stage of differentiation of the 
organs in the human fetus, rubella can cause damage 
to one or many organs, including the brain, which can 
later retard the physical and mental development of the 
child. The younger the fetus, the more total damage is 
possible. Brain dysfunction can lead to a multitude of 
handicaps, including psychiatric disorders and behav-
ioral problems. Other defects can include deafness, heart 
problems, cataracts, glaucoma, retarded growth, enlarged 
spleen and/or liver, and encephalitis, to name but a few. 
Congenital rubella is the primary cause of deafness 
among older children and teenagers involved in hear-
ing-impaired educational programs. If rubella has caused 
central nervous system damage along with other defects, 
the effect on the victim and his or her family can be 
catastrophic.
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During the 1964–65 rubella outbreak, more than half 
of about 20,000 babies afflicted with congenital handicaps 
were deaf. In 1964, the number of children born deaf rose 
30 percent over those of the previous year, which suggests 
that the number of children made deaf by rubella was in 
fact higher than 50 percent in the 1964–65 epidemic. In 
one study, half of those who had had congenital rubella 
suffered eye defects. In the same study, there was a 95 
percent correlation between heart and eye problems.

The rubella virus was isolated in 1962, which led to 
development of vaccines. Since the invention of a rubella 
vaccine in 1969, the rate of cases has drastically declined. 
Introduction of vaccines will supposedly reduce deafness 
in future generations by 20 percent. Vaccinations made of 
live rubella can also damage the fetus and are therefore to 
be avoided by women two months before impregnation 
and anytime during pregnancy. Because of widespread 
immunization of children, rubella infection has shifted to 
older (postpuberty) age groups. Development of a rubella 
vaccine and liberal abortion laws have curtailed the last-
ing effects of rubella.

Further reading: Chess et al., Psychiatric Disorders of 
Children with Congenital Rubella; Gruenberg et al., Vac-
cinating Against Brain Syndromes: The Campaign against 
Measles and Rubella.

U.S. Smallpox Epidemic of 1901–03 Series of 
intense smallpox outbreaks that occurred principally in 
Boston, New York, and Philadelphia, as well as in New 
Jersey and Ohio. America’s second-to-last significant epi-
demic of variola major (the severe form of smallpox), it 
raged even as variola minor (the milder form of the dis-
ease that often escaped detection) was rampant through-
out the midwestern sections of the country.

In New York City, the epidemic began in November 
1900 when the disease was introduced there by a traveling 
theater troupe. During November and December, about 
100 smallpox cases were reported in the city; in 1901 the 
incidence rapidly increased. That year, the city’s health 
board requested and was granted $30,000 to build addi-
tional facilities to tend the sick on North Brother Island. 
In August 1901, Dr. A. N. Bell alleged in The Sanitarian
that the city’s health department had let the epidemic get 
out of control. Apparently, by then, Manhattan alone had 
reported more than 900 cases, and 1,521 cases and 221 
deaths had occurred in Brooklyn since the outbreak began. 
Gradually, the health department awakened to its respon-
sibility and began a mass vaccination program. There were 
398 smallpox deaths recorded by year’s end.

The fatal variola major remained rampant in the city, 
where an additional five vaccination centers opened for 
business by March 1902, and 155 vaccinators were on the 
job immunizing nearly 10,000 people daily at times. And 

thus, more than 810,000 people were immunized over a 
six-month period—twice more than in any previous year. 
This was an important factor in controlling the epidemic, 
since 40 percent of the cases occurred in the city’s newly 
arrived immigrant population. Patients checking into the 
municipal hospitals were required to be vaccinated. There 
were 1,516 smallpox cases and 309 deaths in the city 
during 1902. The city’s private hospitals preferred not to 
admit patients with contagious diseases, and conditions 
at the municipal hospitals established specially for this 
purpose were so primitive and disgusting that many poor 
families tried to hide their sick rather than have them 
treated at such facilities. Some of the patients reportedly 
likened the facilities to the “Black Hole of Calcutta.” (The 
“Hole” was a notoriously small, suffocating lockup in 
Calcutta, India, where most of the Europeans confined 
overnight died from heat, thirst, or lack of air on June 
20–21, 1756).

Philadelphia reported 1,342 cases and 231 deaths, and 
Cleveland had 1,034 cases and 182 deaths during 1902. 
That year, 1,024 cases and 190 deaths were reported in 
Boston; the last big outbreak of variola major in that city, 
it prompted a detailed pathological study of some of the 
victims. The study is considered a landmark for its time; 
doctors experimented with erythrotherapy or red-light 
treatment during this outbreak.

A total of 5,332 smallpox cases and 980 deaths (18.4 
percent case-fatality rate) were reported in the United 
States in 1901, 10,334 cases and 1,841 deaths (17.8 per-
cent case-fatality rate) in 1902, and 6,113 cases and 752 
deaths (12.3 percent case-fatality rate) in 1903. Thereaf-
ter the incidence of smallpox steadily declined until the 
1920s, when it briefly surged again.

Further reading: Duffy, A History of Public Health in 
New York City, 1866–1966; Fenner et al., Smallpox and Its 
Eradication.

U.S. Venereal Disease Epidemics of the 1990s–
2006 Growing but still largely hidden epidemics of sex-
ually transmitted diseases (STDs) that result in about 19 
million cases annually in the United States, one-quarter 
of them among teenagers. In 1995, 87 percent of all the 
reported cases of the top-10 most frequently reported dis-
eases in the country were STDs. Also, five of the top-10 
diseases were STDs (chlamydia, gonorrhea, AIDS, primary 
and secondary syphilis, and hepatitis B). Researchers at 
the Centers for Disease Control and Prevention (CDC) 
estimated that nearly 50 percent (9.1 million) of the 18.9 
million new cases diagnosed in 2000 were among teenag-
ers and young adults (15 to 24 years of age), who rep-
resent only one-quarter of the country’s sexually active 
population. Eighty-eight percent of the new cases in this 
age group were caused by human papillomavirus (HPV), 
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trichomoniasis, and chlamydia. The United States has the 
highest rates of curable STDs among the developed coun-
tries, higher also than some of the developing countries. 
The annual costs (direct and indirect) of treating these 
major STDs are estimated at $13 billion.

The term STD includes more than 25 infectious 
microorganisms that are transmitted through sexual activ-
ity. The symptoms caused by these organisms range from 
mild, acute illness to serious, long-term complications, 
including a variety of cancers and reproductive problems. 
Women and infants suffer disproportionately from STD 
complications.

Chlamydia is the most common bacterial (Chlamydia 
trachomatis) STD in the United States, with an estimated 
2.8 million cases occurring annually. In 2004, the last 
year for which statistics are available, 929,462 cases were 
reported. Experts believe that the actual number of cases 
may be as high as 6 million since 85 percent of women and 
40 percent of men remain symptom-free, therefore never 
getting tested and allowing the infection to continue to 
spread through sexual contact. About half of the infections 
are among teenagers and one-third among young adults 
20 to 24 years old. If untreated, chlamydial infection can 
develop into pelvic inflammatory disease and cause infer-
tility in women. Once diagnosed, it responds to antibiot-
ics. Currently, a new strain of chlamydia (LGV chlamydia) 
has been observed among gay and bisexual men. Its initial 
symptoms can easily be confused with other diseases, and 
many people may not be aware that they are carrying it, 
but it is especially dangerous if untreated because it leaves 
the men prone to HIV infection.

Over the last decade, while the incidence of gonor-
rhea in the general population has declined, the number 
of teenagers and young adults infected by the bacterium 
Neisseria gonorrhoeae has actually increased (by 3 per-
cent in 1994, for instance). Annually, almost 1 million 
cases were reported in the 1990s; 10 to 40 percent of the 
infections are asymptomatic, more so in women—whose 
chances of acquiring it through sexual contact with 
infected male partners are as high as 50 to 90 percent. 
In 1995, the reported incidence in the United States was 
149.5 cases per 100,000 people, versus three cases in 
Sweden and 18.6 in Canada. In 1994, according to the 
CDC, 30 percent of gonorrhea infections were resistant to 
antibiotic treatment, thus forcing the use of more expen-
sive treatments. The CDC believes that 650,000 new 
cases of gonorrhea occur each year, only half of which are 
reported. In 2004, 330,132 cases were reported—113.5 
per 100,000 persons. Without treatment, it can cause 
infertility and help the spread of the AIDS virus.

Hepatitis B is an STD capable of causing severe com-
plications such as chronic hepatitis, cirrhosis, and liver 
cancer. There are an estimated 200,000 to 300,000 new 
cases of the disease and 5,000 deaths from it in the 

United States every year, the highest incidence being in 
20- to 49-year-olds. In 1995, one-third of patients suf-
fering from acute hepatitis had previously been infected 
with another STD. One-quarter to one-half of all hepatitis 
B cases are caused by sexual contact and about 30 percent 
through needle-sharing. Apparently, 10 percent of those 
tested showed evidence of the virus in their blood. It is 
estimated that 1.25 million Americans are chronically 
infected. In 2003, 73,000 new infections were reported.

Although the incidence of syphilis in the general pop-
ulation has declined, the disease has now spread exten-
sively and sometimes in epidemic form (in the South 
and in some coastal urban areas) among illicit drug users 
and their sex partners and among those who trade sex 
for drugs. The syphilis bacterium, Treponoma pallidum,
is transmitted through sexual contact and from mother 
to child (one per 1,000 births) during pregnancy. Dur-
ing 1994, 101,000 cases of syphilis were reported in the 
United States, which has 6.3 cases per 100,000 people, 
versus 0.8 cases in Sweden and 0.4 cases in Canada. 
Syphilitic patients are far more likely to contract HIV, 
and 14 to 36 percent of HIV-positive patients become 
infected with syphilis. If untreated, the bacterium even-
tually affects many organs, thus making the disease dif-
ficult to diagnose. Lately, syphilis outbreaks have been 
reported among gay and bisexual men; two-thirds of 
the new syphilis patients were men, while the incidence 
among women fell 17.6 percent. Hence, for the first time 
since 1990, when syphilis cases had begun to decline, the 
syphilis rate increased from 2.1 cases per 100,000 people 
in 2000 to 2.2 cases per 100,000 people in 2001 to 2.4 
cases per 100,000 in 2003. Outbreaks in San Francisco, 
Los Angeles, New York, and Miami led to a rapid rise in 
syphilis cases between 2001 and 2002. For instance, in 
the West, there was a 64.3 percent increase from 1.4 cases 
per 100,000 to 2.3, and in the Northeast, there was a 54.5 
percent rise from 1.1 cases per 100,000 people to 1.7. In 
2002, more than 32,000 cases of syphilis, including 6,862 
cases of primary and secondary syphilis (half of them 
from 16 counties and one city), were reported. Syphilis 
incidence in the south dropped during the same period.

An estimated 20 million Americans from various 
socioeconomic groups already suffer from the human 
papillomavirus (HPV) infection, which is implicated in 
the development of cervical cancer and genital warts. 
About 50 percent of sexually active Americans get HPV 
infection at some time in their lives (80 percent of women 
over 50 have been infected). Every year, 1 million new 
cases occur in the country and 6.2 million Americans get 
a new HPV infection.

One in four adults in the United States reportedly 
suffers from the genital form (usually caused by HSV-2) 
of the herpes simplex virus (HSV) infection. One of the 
most widespread STDs, HSV-2 has already infected more 
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than 31 million Americans and continues to infect nearly 
500,000 new people each year. It causes, among other 
symptoms, painful genital sores that can be treated but 
tend to recur. However, most people do not realize that 
they are infected either because they do not have any 
symptoms or because the symptoms are so mild that they 
do not associate them with herpes.

These are just some of the major STDs raging in 
epidemic form across all socioeconomic groups in the 
United States. The human and economic consequences of 
these still widely unacknowledged epidemics is so stag-
gering that experts have called for the development and 
implementation of a national strategy (see U.S. HEPATITIS

C EPIDEMIC OF THE 1990S–2006) to prevent and control 
future epidemics. They believe that a comprehensive sex 
education strategy—teaching both abstinence and birth 
control—is the only way to reduce the incidence of such 
diseases.

Further reading: Eng and Butler, eds., The Hidden Epi-
demic—Confronting Sexually Transmitted Diseases; Le Fanu, 
The Rise and Fall of Modern Medicine; Centers for Disease 
Control and Prevention, “Sexually Transmitted Diseases: 
General Information.” Available online. URL: http://www.
cdc.gov/nchstp/dstd/disease_info.htm. Accessed April 4, 
2007; Planned Parenthood, “STIs/STDs.” Available online. 
URL: http://www.plannedparenthood.org/sexual-health/
stis-stds-101.htm. Accessed April 4, 2007; www.planned-
parenthood.org/pp2/portal/medicalinfo/sti.

U.S. West Nile Virus Outbreaks of 1999–2005
First recorded human outbreak of West Nile Virus (WNV) 
in the United States (indeed in the Western Hemisphere) 
during the summer of 1999 raised fears that the mos-
quito-borne tropical virus would soon pose a major pub-
lic-health hazard. Over the next three years, the virus 
spread to 35 states, as far west as Texas and the Dakotas, 
infecting 30 different species of mosquitoes and 110 spe-
cies of birds and becoming more virulent as it did so. Two 
years later, hundreds of cases were reported from states 
along the west coast as well. And in an alarming devel-
opment, a disease that was initially considered largely 
benign began to show manifestations of encephalitis and 
meningitis in a broader swath of people. By late October 
2004, nationwide over 16,000 cases of WNV (6,500 with 
severe neurological complications) and 600 deaths had 
been reported.

The first human outbreak was centered in the New 
York City borough of Queens—where it had the potential 
to infect thousands—during August 1999. Health officials 
went into high alert, especially when thousands of birds 
(primary carriers of the virus) and some animals began to 
die in the region. The epizootic (affecting many animals) 
extended as far north as Boston; west to Syracuse, New 

York; and south to Maryland. Most of the dead birds were 
crows (Corvus species), but 19 other bird species, includ-
ing some exotic varieties, also suffered. Ninety percent 
of the crows in Queens died during this outbreak. With 
plenty of mosquitoes to transport the virus to humans, 
authorities feared that a major epidemic loomed. The 
northeastern states launched a concerted effort to prevent 
the virus from encroaching into the outlying communi-
ties, while the Atlanta-based Centers for Disease Control 
and Prevention (CDC) urged authorities to track dying 
birds in an effort to chart the course of the virus.

WNV causes a benign reaction in most healthy peo-
ple, who recover without ever exhibiting symptoms or 
seeking treatment. They may be suffering from the milder 
West Nile fever. Among young children and the elderly 
and ailing populations, WNV can lead to a lethal form 
of encephalitis. The case-fatality rate ranges from 3 to 15 
percent. In Queens alone, some 2,000 people may have 
been infected during late August and early September 
1999; in one neighborhood, 2 percent of the residents 
had been exposed to the virus. However, only 62 cases 
(all among the elderly) and seven deaths were officially 
confirmed. The offending virus was remarkably similar 
to the strain isolated from a dead goose in Israel in 1998 
(during an epizootic) and, like its Israeli counterpart, 
had a noticeable propensity for birds. It may have been 
imported by infected humans arriving from countries 
such as Israel (where WNV is endemic) or by mosqui-
toes (which can easily survive in planes), domestic pets, 
or illegally imported birds. As the summer ended, health 
experts hoped that the virus would die a natural death.

However, in March 2000, some New York researchers 
found it in dormant mosquitoes and in a hawk, indicat-
ing that the virus could survive harsh winters. The city 
began extensive spraying and larvicide operations (effec-
tive for up to 30 days) in preparation for the summer 
mosquito season. Late in the summer of 2000, an elderly 
Staten Island man and 15 other patients infected with 
WNV were hospitalized but recovered. In New Jersey, one 
man died of the disease. That year, the disease remained 
confined to the New York, New Jersey, and Connecticut 
area, and overall, 21 cases and two deaths were reported. 
Mosquitoes carrying the virus were found in New York’s 
Central Park. Aëdes japonica, a species new to the United 
States, was found to be an especially good carrier of the 
virus.

Across the northeast, the virus attacked birds and 
animals. For instance, in Connecticut, where only one 
human case was reported by mid-October, more than 900 
birds and six horses in 84 communities tested positive 
for WNV. Initially, Culex pipiens was considered the 
main vector, but researchers later found the Culex sali-
narius to be more dangerous. The state launched a door-
to-door voluntary survey in Stamford and Greenwich 
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(where many infected birds and mosquitoes were found) 
to determine just how many people were infected with 
the virus; the results helped the state plan its spraying 
operations. Suffolk County and Staten Island in New 
York State conducted a similar survey. Instead of the res-
methrin sprayed in some shoreline communities in 1999, 
many towns opted to have larvicide bricks placed in 
storm drains.

The CDC recorded 66 cases and nine deaths during 
2001—confined largely to the New York–New Jersey area 
and a few in other states along the eastern seaboard.

Early in the summer of 2002, Louisiana suffered a 
WNV outbreak in which 85 people became ill and seven 
died. This time, the disease struck earlier in the season 
and affected many more young people than in previous 
outbreaks. The CDC sent a team of experts to help with 
the outbreak and to try and analyze the virus. During that 
year, 4,156 cases and 284 deaths were reported nation-
wide. Most of the cases were reported from the midsec-
tion of the country: Illinois (884 cases), Michigan (614 
cases), Ohio (441 cases), Louisiana (329 cases), Indiana 
(293 cases), Texas (202 cases), Mississippi (192 cases), 
Missouri (168 cases), and Nebraska (152 cases).

Using global positioning satellites, the CDC began 
tracking the spread of the disease. The virus clearly was 
spreading rapidly across the country, with 9,862 cases and 
264 deaths reported in 2003. Of these, 2,866 exhibited 
neurological symptoms. By then, research had established 
that the WNV could imitate polio by invading the brain’s 
muscle control centers, leaving weakness and neurologi-
cal problems in its wake.

During 2004 and 2005, the incidence dropped to 
2,539 cases (California, Arizona, and Colorado were hit 
especially hard) and 100 deaths and 2,949 cases and 116 
deaths, respectively. However, the incidence (one per 150 
patients) of meningitis, encephalitis, or even paralysis 
among those afflicted with WNV was disturbingly high.

By now, WNV has been reported from most of the 
lower 48 states in an ever-widening epidemic. There is 
currently no approved treatment for the disease, and 
research on a vaccine is ongoing at the National Institutes 
of Health. See also ISRAELI WEST NILE VIRUS EPIDEMIC OF

2000.
Further reading: Revkin, “Clues to an Alien Virus”; 

Centers for Disease Control and Prevention, “West Nile 
Virus.” Available online. URL: http://www.cdc.gov/ncidod/
dvbid/westnile/index.htm. Accessed April 4, 2007.

U.S. Yellow Fever Epidemics of 1878–79   Devas-
tating outbreaks of yellow fever occurring mainly in cities 
and towns in the Mississippi and Ohio River valleys and 
infecting more than 100,000 persons (of whom at least 
20,000 died). Caused by a virus, yellow fever is a com-

municable disease transmitted from person to person by 
the bite of infective Aëdes aegypti mosquitoes (this was 
not known in 1878–79).

In early July 1878, the deadly viral infection entered 
the port city of New Orleans, Louisiana, probably aboard 
ships from Havana, Cuba. More than 20,000 inhabitants 
of New Orleans became infected during the next four 
months; when the epidemic ended there in October, as 
mosquito activity dropped off with the cooler weather, 
more than 4,000 people had perished from the fever. 
About a third of New Orleans’s approximately 150,000 
inhabitants usually left the city every year during the 
hot summer months; thus, the epidemic’s morbidity rate 
was 20 percent, and its mortality rate was also 20 percent 
among those stricken remaining in the city.

After the first fatalities were reported in New Orleans, 
officials at Mobile, Alabama, established a rigid quaran-
tine against ships from the Louisiana port. Yellow fever 
then moved northward up the Mississippi River with 
fever-ridden crew members aboard the John D. Porter,
a new towboat hauling a string of barges for Pittsburgh. 
The disease entered Vicksburg, Mississippi, when the 
boat’s engineer and fireman were taken ashore to be bur-
ied. Farther up the river, the towboat was barred from 
docking at Memphis, which nonetheless became infected 
somehow that summer and saw more than 5,000 persons 
perish from yellow fever. Some 25,000 inhabitants of 
Memphis fled during the epidemic, during which corpses 
were found in abandoned buildings and public parks.

Meanwhile, the virus traveled with the crew of the 
towboat to Cairo, Illinois, at the confluence of the Missis-
sippi and Ohio Rivers. The substitute engineer (recruited 
at Vicksburg) died, and one of the doctors at Cairo fell 
victim to the disease while treating patients. The towboat 
continued up the Ohio River to Louisville and Cincin-
nati, where four crew members eventually succumbed 
after docking there. Some of the crew refused to continue 
the voyage and later debarked at Gallipolis, Ohio, where 
31 villagers fatally contracted the virus. By the time the 
boat arrived at Pittsburgh, 23 members of its crew had 
died of yellow fever, which had spread to scores of cities 
and towns in the southern Gulf states and the Midwest. It 
reached St. Louis and traveled along the Tennessee River 
to Chattanooga in 1878.

Special attention was directed at the small town of 
Grenada in north central Mississippi in August 1878. The 
town’s telegrapher sent daily dispatches about the yel-
low fever epidemic there; about 2,000 of Grenada’s 2,200 
white residents fled by August 17, and about 170 of the 
remaining 200 whites contracted the disease, most of 
them fatally (there was no account of the infection among 
the black population). On August 29, the dispatcher 
reported 22 deaths in 24 hours, and two days later he 
died of the fever at his telegraph key.
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Local officials enforced quarantines during the epidem-
ics, sometimes enforcing them at the point of a shotgun. 
State health boards in the Mississippi Valley planned joint 
actions in the event of another siege of yellow fever, which 
again broke out severely in Memphis in July 1879 and 
caused another mass evacuation. Notification of the pesti-
lential danger was sent to all the states up the Mississippi 

River. However, there were objections from cotton brokers 
and other businesspeople to the quarantines and evacu-
ations, as well as to the lack of support for the refugees 
camped outside Memphis. New Orleans was also infected 
that summer (1879) but suffered less severely (like Mem-
phis) than the previous year; afterward, sanitary programs 
were more strictly established in both of these cities.

In mid-1878, yellow fever somehow entered New Orleans aboard ships from Havana and shortly swept up both the Mississippi and Ohio River 
valleys, where nearly a hundred towns and cities felt the threat of this communicable disease caused by a virus.
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Further reading: Duffy, The Sanitarians; Smith, Plague 
on Us; Williams, The United States Public Health Service, 
1798–1950.

Upper Voltaic Meningitis Epidemic of 1939
Severe outbreak of cerebrospinal meningitis (CSM) that 
killed 3,118 of 6,783 infected persons in Upper Volta 
(Burkina Faso) in West Africa in 1939. This acute bac-
terial disease had broken out sporadically in the south-
ern and central regions of Upper Volta since 1907 and 
had occurred in other areas in the so-called CSM belt 
(stretching from northern Uganda in East Africa to Sen-
egal in the westernmost part of the continent). In 1939, 
Upper Volta (then a French colony) suffered the most 
fatalities recorded in an outbreak of CSM that swept 
across Africa.

CSM attacks the meninges (the three membranes 
enveloping the spinal cord and brain), and its pathogen 
(disease-producing microorganism) is commonly trans-
mitted by sneezing and coughing of sick patients, who 
suffer from fever, intense headache, stiff neck, nausea, 
photophobia, eye muscle paralysis, and petechial rash. 
CSM epidemics occur during months when cold weather 
forces people to stay inside and dry air weakens the 
effectiveness of mucous membranes as a barrier to infec-
tion. The dark, crowded, poorly ventilated houses in the 
densely populated areas of Upper Volta facilitated the 
rapid spread of CSM among the inhabitants.

In January 1939, at the beginning of the cold, dry sea-
son, the town of Kiembara first reported an outbreak of 
CSM (a traveler from Niger had evidently brought the 
infectious bacteria there). Then the nearby town of Tou-
gan reported 19 cases between January and April 1939, 
months when the disease spread south to Tenkodogo 
(where 2,552 people were infected) and to nearby Fada 
N’Gourma (where 2,310 people became infected). 
Upper Volta’s capital, Ouagadougou (with a popula-
tion of about 537,000 people), reported 987 CSM cases, 
and the town of Kaya to the north had 857 cases. Very 
few persons were infected in other places that recorded 
the disease, including Bobo-Dioulasso (a city of 297,000 
people), Gaoua, Dori, and Koudougou. Little could 
be done for the sick during the epidemic, which ended 

with the spring rains in April 1939. Authorities isolated 
the sick, put restrictions on travel and public gatherings, 
and banned funerals, but the infection was not able to 
be curtailed by administrative measures. CSM remained 
seasonally epidemic throughout Upper Volta after 1939, 
and it spread from the country into neighboring southern 
French Sudan (Mali) and what is now northeast Ghana 
and northern Togo.

In the 1940s, effective sulfa drugs became available to 
help lower the fatality rate in Upper Volta; by 1962 the 
rate had dropped to 10 percent. Afterward, incidence of 
CSM reported in the country declined considerably, espe-
cially from 1972 to 1977, with no fatalities during the 
early 1980s.

Further reading: Hartwig and Patterson, Cerebrospinal 
Meningitis in West Africa and Sudan in the Twentieth Cen-
tury; Hartwig and Patterson, Disease in African History.

Usambara Malaria Epidemic of 1941–42 Unusual 
epidemic of malaria that claimed the lives of 240 of the 
1,500 persons infected in five native villages along the 
western Usambara Mountains in northeast Tanzania.

In December 1941, visiting workers from sisal estates 
on Tanzania’s lower plains unwittingly introduced malaria 
parasites to the mountain village of Ngulwi. At an altitude 
of 4,500 feet, Ngulwi is too high in the Usambaras for the 
Anopheles mosquitoes (malaria’s vectors) to live long 
enough to breed. However, unusually warm rains created 
an environment on the mountains’ west side for the mos-
quitoes to breed. Malaria subsequently struck Ngulwi and 
the nearby village of Ubiri (near Lushoto) and then Vuga 
and Bungu, leaving villagers, who had never built up an 
immunity to the disease, with recurring high fevers. By 
February 1942, the epidemic had extended as far as Bum-
buli, the fifth village struck.

Many of those who survived the illness suffered kid-
ney, liver, or blood complications. Along Tanzania’s coast 
and on its plains, malaria is endemic (peculiar to a local-
ity), enabling inhabitants there to acquire immunity after 
recovering from it. But in the Usambaras, where malaria 
seldom occurs, the morbidity is always acute.

Further reading: Clyde, Malaria in Tanzania; Col-
bourne, Malaria in Africa.
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Venezuelan Smallpox Epidemic of 1580 Severe 
outbreak of smallpox that struck the Caracas and other 
Indians in northern Venezuela (then an adjunct of New 
Granada). It greatly weakened Indian resistance to the 
Spanish colonizing of the region.

Spaniards first explored northern Venezuela in the 
early 1500s, fruitlessly searching for the mythical king-
dom of El Dorado (a city or realm of fabulous wealth). 
They then confined themselves to slave hunting in the 
area and transported Indian slave labor to work on the 
Spanish plantations in Cuba and Haiti. These slave raids 
left the Venezuelan Indians extremely hostile to any 
future Spanish expeditions. By the mid-1500s, Spain 
began to consider Venezuela an important agricultural 
resource; the Spanish had control of the Venezuelan coast 
from the town of Coro (founded in 1527) in the west 
to the island of Margarita and the seaport of Cumaná 
(founded in 1523) in the east. They then pushed inland 
and founded the town of Valencia on Lake Tacarigua but 
soon encountered hostile Indians; a succession of Span-
ish settlements in the Caracas Valley failed to survive 
repeated Indian attacks.

In 1567, the Spanish government sponsored an expe-
dition led by Diego de Losada, a Spanish explorer, to 
secure the fertile Caracas Valley and other inland valleys 
of Venezuela. Losada established the town of Caracas 
(1567), and a decade of fighting between the Spaniards 
and Indians ensued before smallpox, an acute infectious 

disease, began attacking the latter. Brought to Venezuela 
by the Spanish, smallpox further decimated the Caracas, 
Carib, and other Indians, who had concentrated their 
forces against the enemy and grown weak and suffered 
malnutrition after many years of war. In the Caracas Val-
ley, it is estimated that the native population fell from 
about 30,000 Indians to about 10,000 or 12,000 because 
of the 1580 smallpox epidemic, which ended much of the 
Indian resistance. Caracas became a major base for fur-
ther Spanish expansion into Venezuela.

Further reading: Lombardi, Venezuela; Ramenofsky, 
Vectors of Death.

Venezuelan Yellow Fever Epidemic of 1929 Out-
break of jungle yellow fever infecting about a thousand 
persons in the Cuyuni River valley area of eastern Ven-
ezuela. In the forest areas, many male workers contracted 
the viral disease through the bite of several species of 
mosquitoes, including the Aëdes aegypti. At first their 
symptoms were so mild that physicians misdiagnosed 
the cases; as the seriousness of the infections increased, 
pathological changes and serological tests confirmed that 
yellow fever was the culprit.

In the small inland towns of El Callao, Curi, El Pal-
mar, and Guasipati in eastern Venezuela, inhabitants first 
succumbed to jungle yellow fever in the summer of 1929. 
The overall fatality rate was at least 5 percent at the close 
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of the epidemic a few months later. Some “fever fighters” 
in Venezuela remained baffled by the unexplained out-
break in this region, for usually yellow fever had broken 
out in coastal regions, in mainly urban areas where the 
reservoir of infection is humans and Aëdes aegypti mos-
quitoes (humans have no essential role in the transmis-
sion of jungle yellow fever). Later researchers discovered 
that the Cuyuni valley region was a silent, endemic focus 
for yellow fever, and that monkeys, susceptible to the dis-
ease, and some forest-dwelling mosquitoes there could 
carry the disease. Eventually large numbers of Venezu-
elans became immune to jungle yellow fever, which was 
fatal to only 122 persons in the country from 1951 to 
1975.

Further reading: Scott, A History of Tropical Medicine;
Strode, ed., Yellow Fever.

Venice Plague of 1477–78 See ITALIAN PLAGUES OF

1477–79.

Venice Plague of 1575–77 Virulent epidemic of 
mainly bubonic plague that killed about 50,000 inhabit-
ants of Venice, Italy, during the Renaissance.

By the 16th century, the city of Venice had experi-
enced numerous plague outbreaks (an estimated 100,000 
Venetians died during the BLACK DEATH in the mid-14th 
century) and had acquired probably more knowledge 
than any other European city in dealing with the plague 
disease. By 1575, Venice, one of the four major states of 
northern Italy (along with Milan, Genoa, and Florence), 
had developed a public health organization far in advance 
of the rest of Europe. Though the Venetian health officials 
were anxious to fight the epidemic in 1575, the plague 
pathogen (microorganism) and vectors (rodents and 
fleas) had not been identified yet. Officials did not know 
that plague-infected fleas can survive from six weeks up 
to a year and can easily lodge in clothing, straw mat-
tresses, furs, carpets, and rags. Though the Venetians had 
long suspected that cotton, wool, and other goods har-
bored the infection, they were unaware that grain was the 
main vehicle for the transport of plague from one place to 
another. In Venice and other preindustrial European cit-
ies, people (both rich and poor) often lived in unsanitary 
conditions where rats and fleas flourished, and dogs and 
cats in Venice were frequently slaughtered en masse in 
the belief that the coats of these animals harbored plague-
carrying germs (this actually made life easier for the rats, 
natural reservoirs of plague).

An estimated 50 percent of Venice’s population of 
some 180,000 people contracted the disease during the 
epidemic; they developed painful lumps and boils (called 
buboes) mainly in the groin, armpit, and neck, along with 

high fevers, severe headaches, giddiness, and congested 
eyes. Doctors administered various ineffective treatments, 
such as phlebotomy (bloodletting), emetics (agents that 
induce vomiting), theriacas (antidotes to poison), and 
ointments. Many people opposed these treatments and the 
ordinances (with severe penalties for breaking them) that 
required that plague cases be promptly reported, that the 
sick be immediately isolated, and that clothes and bed-
ding of those who died from plague be burned. Innkeep-
ers ignored the controls; gravediggers trafficked in the 
clothes of the dead; carriers forged or exchanged health 
passes; and rich merchants continually obstructed health 
inspectors, quarantines, and any limitations on trade. The 
mortality was 28 percent at the close of the epidemic in 
1577. Very few of the deaths evidently resulted from the 
pneumonic and septicemic forms of plague (transmitted 
from person to person by coughing, via droplets).

Earlier, in gratitude for their deliverance from a plague 
outbreak in 1535, the Venetians had erected a magnificent 
church, Santa Maria della Salute, on the Grand Canal. In 
the church’s sacristy hangs a famous painting (St. Mark 
Triumphant) by the Venetian painter Titian, a supposed 
victim of plague who actually died of old age in 1576; the 
painting shows two patron saints of plague, Saint Sebas-
tian (being pierced by arrows) and Saint Roch (pointing 
to his plague boil).

Further reading: Cipolla, Fighting the Plague in Seven-
teenth Century Italy; Hirst, The Conquest of Plague.

Venice Plague of 1630–31 See ITALIAN PLAGUES OF

1629–31.

Vermont Poliomyelitis Epidemic of 1894   World’s 
first relatively large outbreak of poliomyelitis (infantile 
paralysis or Heine-Medin disease), with a total of 132 
cases fully documented by Dr. Charles S. Caverly, presi-
dent of the Vermont State Board of Health. The epidemic 
occurred in Rutland County, Vermont.

The year before (1893), 26 cases of polio were 
reported in the Boston, Massachusetts, area, which had 
averaged only three to six cases a year between 1889 and 
1892. At the time, two physicians, John J. Putnam and E. 
W. Taylor, wrote and published a paper entitled “Is Acute 
Poliomyelitis Unusually Prevalent This Season?” concern-
ing the upsurge in cases. The outbreak in Vermont was 
thought perhaps to be a continuation of the 1893 Boston 
outbreak, interrupted by the cold of winter.

In mid-June 1894, the Vermont towns of Rutland and 
Wallingford hosted this acute viral illness of the central 
nervous system, which is highly contagious and fre-
quently epidemic in the summer months among children. 
The disease brings on fever, headache, gastrointestinal 
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problems, malaise, and sometimes paralysis. By July, it 
had spread to other Vermont towns. Young children were 
the first victims, but as time went on, the average age of 
those infected moved upward, and older children were 
attacked in later polio outbreaks.

The Vermont epidemic was the first to receive the full 
examination and documentation of a health officer (Dr. 
Caverly), who diligently tracked down polio patients 
and made observations. The epidemic killed 13.5 per-
cent of the 132 persons afflicted with the poliovirus; 56 
persons recovered completely from the disease, while 
30 people became permanently paralyzed. The mortal-
ity rate was high because many victims were older chil-
dren and adults (the older a patient is, the more severe 
the effect of the disease). Caverly observed that six of 
the 132 cases exhibited polio symptoms but no paralysis. 
The abortive cases had not gone unnoticed; only many 
years later were such cases recognized as a major part of 
a polio epidemic. In addition, Caverly made certain that 
medical facilities were provided for the rehabilitation of 
polio survivors. See also U.S. POLIOMYELITIS EPIDEMIC OF

1916.

Further reading: Marks and Beatty, Epidemics; Paul, A 
History of Poliomyelitis; Smith, Patenting the Sun: Polio and 
the Salk Vaccine.

Vienna, Great Plague of Devastating outbreak of 
mainly bubonic plague that killed thousands of inhabit-
ants of Vienna, the imperial residence of the Austrian 
Habsburg rulers, in 1679. The city was crippled by the 
lingering epidemic, which continued fitfully into the early 
1680s; the exact number of plague cases and fatalities for 
these years cannot be determined.

In 1679, plague evidently spread from the Ottoman 
Empire (Turkey and much of the Balkans) into Austria, 
from where it moved into Bohemia (Czech Republic) 
and Saxony (a state in southeastern Germany) and other 
German areas. Vienna, located on the Danube River, 
was a major trading crossroads and center between east 
and west; it had suffered from plague outbreaks since 
the BLACK DEATH of the mid-14th century (see VIENNA

PLAGUE OF 1349). There were no sewers in the crowded 
city, where conditions were so unhealthy and filthy, with 

Engraving of plague hospital in Vienna in 1679, when the city was threatened by advancing Turks and by bubonic plague–infected rats within 
its walls. (Bettmann/CORBIS)
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stinking domestic garbage and refuse littering the streets, 
that “Viennese death” was a moniker used to describe 
plague in other parts of Europe. Hordes of plague-infected 
rats flourished in the homes of the poor and the rich, and 
diseased rat fleas easily lodged in clothing, carpets, rags, 
grain, and other goods, surviving from six weeks up to a 
year. When the rats (primary hosts of plague) died, their 
fleas sought out the closest host, human beings, who 
become infected initially from the bite of diseased fleas. 
Painful swellings (buboes) develop in victims’ groins, 
armpits, or necks, and the mortality can range between 
30 percent and 50 percent for bubonic plague and higher 
for victims of pneumonic and septicemic plague.

During the 1679 epidemic, the Brotherhood of the 
Holy Trinity (a religious order operating in Vienna) min-
istered to many sick children and adults, who were also 
treated in special hospitals. Knowing no cure for the 
disease, doctors treated their patients by bloodletting 
and using emetics (agents that induce vomiting), oint-
ments, and other methods. Superstitions were bolstered, 
such as the belief that plague was carried by a Pest Jung-
frau (Plague Maiden). In addition, an amusing anecdote 
survived the 1679 epidemic that concerned a Viennese 
street-singer named Augustin, who reportedly fell totally 
inebriated to the ground, was mistaken for a plague vic-
tim, carted away as dead, and thrown into a plague-pit; 
however, he awoke before being burned to death.

In the aftermath of the epidemic, the Viennese erected 
monuments, like the famous Karlskirche and Baroque 
Pestsäule (baroque plague columns, 69 feet high), to 
commemorate the city’s deliverance from the dreaded 
plague.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Gregg, Plague: An Ancient 
Disease in the Twentieth Century.

Vienna Plague of 1349 Severe epidemic of bubonic 
plague that broke out in Vienna, Austria, lasting from four 
to six months. It was a part of the Black Death sweeping 
Europe then. No clear medical descriptions of the plague 
are available from Viennese sources, but several unof-
ficial eyewitness accounts of the illness are available. It 
began in April 1349 and, according to the descriptions, 
appeared in two phases. The first phase lasted for about 
two months, and the victims had high fever, pains in the 
chest, and foul breath. Those who coughed out blood 
during this phase usually died. In the second phase, 
which lasted for approximately three to five months, the 
victims developed large and painful boils all over their 
bodies, extreme thirst, and high fever. Death occurred 
between the fourth and seventh days of the illness in the 
second phase, and in both phases the victims had black 
spots all over their bodies. In addition, their tongues and 

throats often turned black, thus giving the name of Black 
Death to the illness.

Mortality reports from Vienna at the time of this 
plague are vague, but there are some reports that there 
were many deaths. There are also reports of mass graves 
with up to 40,000 human corpses in just one of them. 
These are most likely overestimates, but it is clear that 
the illness was devastating and killed possibly 10 percent 
of the population living in Vienna.

Physicians and astrologers of the time believed that 
the illness was caused by cosmic forces. Many people 
believed that epidemics were caused by natural catastro-
phes such as flooding, earthquakes, climatic changes, and 
famines. This particular plague fell into such a paradigm 
because Vienna and the country around it had suffered 
from a sequence of natural phenomena and disasters. 
There had been an outbreak of locusts, an eclipse of 
the sun, unusually warm weather in December of 1340, 
storms, fires, an extremely rainy summer the year before 
the plague hit, and a severe earthquake in the southern 
Alps. In Vienna specifically, there are reports that in 1349 
the sun and moon lost color and 12 rainstorms devastated 
vineyards and cornfields.

The disease was reported to have been extremely con-
tagious and was spread from person to person. It was 
believed at the time that the disease could be commu-
nicated through the skin or just by looking at a patient. 
Gravediggers seem to have caught the disease in great 
numbers, and yet many people who nursed the sick were 
able to escape catching it. Poor people were more affected 
than the wealthy, and Jews seemed particularly suscep-
tible, possibly because of their crowded and restricted 
living quarters in the city. During the epidemic, many 
people seemed to remain in the city. They often went to 
church and prayed for their lives. Legacies to churches 
and monasteries increased, and money and property 
were given to the church in return for promises to hold 
masses in memory of the deceased. Consequently, many 
churches were enlarged during this time, and several new 
ones were built.

There are no official, detailed accounts of the day-to-
day behavior of the Viennese citizens during the plague 
epidemic. As a result, no comparisons can be made with 
people’s behavior in other countries during epidem-
ics—such as the heartless behavior of the Florentines as 
described by Boccaccio (see Florence Plague oF 1347–
48). At the time of this epidemic, Vienna suffered from 
poor general hygiene. Garbage was thrown in the streets, 
and open-air markets were held in most parts of the city. 
The spread of the epidemic was most likely caused by 
the germs from rot in the streets, as well as carried by 
the rats who roamed there. Public bath houses, brothels, 
and the extensive merchant travel in the region may also 
have been significant factors in the spread of the plague 
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epidemic, which came to an end in Vienna in September 
1349. Recovery was short, as plague struck a decade later 
and lasted for an entire year.

Further reading: McNeill, Plagues and Peoples; Veli-
mirovic and Velimirovic, “Plague in Vienna.”

Vienna Sleeping Sickness Epidemic See ENCEPHA-
LITIS LETHARGICA (VON ECONOMO’S DISEASE) EPIDEMIC OF

1915–26.

Vietnamese Dengue Epidemics of the 1950s, 
1960s, and 1970s Several recorded outbreaks of den-
gue hemorrhagic fever (DHF) in Vietnam.

The first epidemic, apparently severe and extensive, 
was reported from Hanoi in North Vietnam during the 
rainy season of 1958. The actual number of cases that 
occurred is not known, but experts believe them to be 
in the hundreds. One study of 68 patients hospitalized 
during the outbreak revealed that the clinical aspects 
(collapse, gastrointestinal hemorrhage, and so on) were 
identical to those seen in patients suffering from DHF in 
other Southeast Asian countries. The mortality rate for 
the 68 cases in the above study was 7 percent.

South Vietnam’s first recorded outbreak of hemor-
rhagic fever occurred between April and July 1960. The 
town of Cai-Be in Dinh Tuong province, southwest of 
Saigon, was the focus of this outbreak. Since most of the 
cases were not hospitalized, the true extent of the epi-
demic remains a matter of conjecture. Fifty children died 
during the outbreak. The Saigon-based representative of 
the World Health Organization observed that the disease 
clinically resembled Philippine hemorrhagic fever. At the 
same time as the Cai-Be outbreak, DHF also infected vil-
lage children in An Giang province (40 to 80 miles north 
along the Mekong River from Cai-Be). Mortality among 
these children was reportedly high.

Another severe outbreak of hemorrhagic fever 
occurred during 1963 in the delta region of the Mekong 
River in South Vietnam. The delta outbreak, as it came to 
be known, apparently began in May 1963, when the local 
authorities received word of a disease with high mortality 
affecting young children in the area. Identified as hemor-
rhagic fever in August, the disease spread to small villages 
along the Mekong River, just south of the Cambodian bor-
der. From May to October 1963, 331 cases and 116 deaths 
were reported. Subsequently, cases were also observed 
in Saigon, where the disease first made its appearance in 
1960. Of the 331 cases, 104 had hemorrhagic signs and 
64 of these ended fatally. The dengue type 2 virus was iso-
lated during the delta outbreak. The next epidemic, a large 
one, occurred in 1969, when 2,813 cases and 87 deaths 
occurred in the southern part of the country.

There was a major outbreak in Vietnam in 1973, when 
a staggering 14,320 cases and 986 deaths were said to 
have occurred. The following year, incidence dropped to 
4,261 cases and 438 deaths. During the early 1970s, DHF 
incidence also increased dramatically in Thailand.

In most of the Southeast Asian countries, DHF out-
breaks had begun in large urban areas. In South Viet-
nam, however, the rural communities were the first to be 
infected. Undoubtedly, trade and the constant movement 
of goods and people along the Mekong River, the coun-
try’s main artery, dictated the course of the epidemics.

Further reading: Halstead, “Mosquito-borne Haem-
orrhagic Fevers of South and South-East Asia”; Halstead 
et al., “Dengue Haemorrhagic Fever in South Vietnam: 
Report of the 1963 Outbreak.”

Vietnamese Plagues of the Early 1900s   Epidem-
ics of bubonic and pneumonic plague that invaded Viet-
nam during the third pandemic (see HONG KONG PLAGUE

OF 1894; INDIAN PLAGUE OF 1896–97; SYDNEY PLAGUE OF

1900). The disease was first observed in the country in 
1898, the earliest recorded case occurring in Annam in 
the port city of Nha Trang. In 1901, the northern region 
of Tonkin was affected. Little is known about the extent 
and severity of these early outbreaks.

Later, in 1906, plague was observed in Cochin China 
or southern Vietnam. The outbreak was centered around 
Saigon’s main market and was found to be caused by rat-
infested cargo shipments arriving from Canton and Hong 
Kong, both plague-ridden then. The earliest confirmed 
cases were among the Indians of Saigon and most of the 
cases were concentrated in the Saigon-Cholon area.

An outbreak of pneumonic plague struck the nearby 
Mekong River delta in 1911. Official reports indicate 
that 1,018 cases and 886 deaths occurred in the towns 
of Gia Dinh, Chau Doc, Thu Dau Mot, and Soc Trang. In 
the Saigon-Cholon zone, 233 people died. On the delta, 
another small but severe epidemic of pneumonic plague 
was reported from the town of Vinh Long in 1915. Most 
of the 24 deaths (including three medical workers) 
occurred barely two days after the initial symptoms had 
been noted. The incubation period was three to four days 
for the plague.

Pneumonic plague erupted again in 1925. Report-
edly, this outbreak was extremely serious and its mortal-
ity rate very high. This time, it infected the boat dwellers 
along the Gia Long canal in Chau Doc province. In these 
cases, a postmortem helped confirm the cause of death. 
Chau Doc province was infected again in 1941 when one 
person was found to have transmitted the disease to six 
families during his brief incubation period. Everyone so 
infected died less than 48 hours after the primary symp-
toms had set in.
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Vietnam’s most devastating plague outbreaks occurred 
in the mid-1960s during the American military presence 
in the country.

Further reading: Gregg, Plague: An Ancient Disease in 
the Twentieth Century; Trong et al., “A Mixed Pneumonic 
Bubonic Plague Outbreak in Vietnam.”

Vietnamese Plagues of the 1960s Series of plague 
outbreaks, some extensive, that devastated Vietnam, 
accounting for 90 percent of the world’s reported plague 
incidence at the time.

Plague had invaded Vietnam during the Third Plague 
Pandemic at the turn of the century (see PLAGUE PAN-
DEMIC, THIRD; VIETNAMESE PLAGUES OF THE EARLY 1900S), 
but the virulent disease’s severity then was nothing com-
pared to that of the outbreaks in the 1960s. In 1961, 
plague broke out over the southern island province of 
Long Khanh; three more provinces, all of them along the 
South China Sea, came under attack in 1962. The next 
year, plague invaded twice as many Vietnamese provinces, 
most of them adjacent to the previously infected areas. 
Two additional provinces were affected in 1964.

In 1965, as the American military campaign in Viet-
nam intensified during the Vietnam War (1956–75), so 
did the plague outbreaks, which soon covered 24 of 44 
provinces from the province of Quang Tri in the north to 
well beyond Saigon (Ho Chi Minh City) in the south. The 
distribution of plague cases changed slightly from year to 
year, but the overall area under attack remained the same. 
In South Vietnam, from just 15 cases annually in 1956–
60, the incidence soared to over 4,000 cases annually in 
1965–70 (more than 25,000 cases reportedly occurred 
during this period); undoubtedly, the actual figures were 
far more than this. Widespread bombing and aerial spray-
ing of Vietnam’s thickly forested and arable areas forced 
plague-bearing rodents and human beings into crowded 
refugee camps around urban areas, thus stimulating the 
rapid spread of infection. Bandicoots (large rats) were 
found to be the carriers of the infected rat flea, Xenopsylla 
cheopis, in these areas, and more than half of them were 
apparently diseased also.

In 1965, plague outbreaks occurred in widely scat-
tered areas in Vietnam. A mixed bubonic-pneumonic 
outbreak (43 cases and 16 deaths in six hamlets over two 
months) was reported from the disputed An Khe dis-
trict in Binh Dinh (An Nhon) province in August 1965. 
In Long Khanh province, pneumonic plague infected six 
people in one family within a very short time. The city 
of Da Nang recorded 270 cases between September 1965 
and June 1966. From there, the infection spread to Hue, 
where a massive vaccination effort was launched, and 
DDT was sprayed in and around infected homes. Slightly 
more than 400 cases occurred.

Cam Ranh city reported a plague epidemic in Janu-
ary–February 1966; there were 44 cases, 80 percent of 
them fatal. Another epidemic in February 1967 infected 
58 people; the affected area in Cam Ranh was cordoned 
off and dusted with insecticide. Military personnel in the 
vicinity were given booster shots, and many civilians were 
vaccinated for the first time. Also in 1967, plague erupted 
for the first time in the central highlands of Kontum prov-
ince, home of the Montagnard tribes. This outbreak con-
sisted of two distinct phases; a majority of the cases and 
all the deaths were among women and children since the 
men were on duty in the Civilian Defense Group. None 
had been vaccinated before the outbreak began.

The withdrawal of the American forces from Viet-
nam began in 1970, and by 1972 plague incidence had 
dropped to around 2,500 cases a year. It is estimated that 
between 100,000 and 250,000 plague cases occurred in 
Vietnam during 1964–74, and 90 percent of them were 
distributed over 13 provinces. Most of these occurred in 
sparsely populated areas; otherwise the incidence would 
have been much higher. In 1974, a third of the country’s 
cases were from Quang Nam province. Vietnam’s limited 
medical facilities were already severely strained by the 
difficult circumstances. While fatality rates were high 
among untreated cases, they were 5 percent or lower 
among patients lucky enough to get treatment. Most 
American personnel were vaccinated; not so the Vietnam-
ese. The war spurred the development of a longer-lasting 
freeze-dried vaccine, and the Americans established a 
facility in Saigon to study the disease.

Further reading: Gregg, Plague: An Ancient Disease in 
the Twentieth Century; Trong et al., “A Mixed Pneumonic 
Bubonic Plague Outbreak in Vietnam.”

Vietnamese Poliomyelitis Epidemics of 1958–60
Outbreaks of poliomyelitis (infantile paralysis) that struck 
numerous areas (urban and rural) in Vietnam.

For three years, from 1958 to 1960, Vietnam was 
invaded by epidemic poliomyelitis every year. The out-
breaks were widespread and quite severe, and children 
were among the primary victims. The three types of 
poliovirus were isolated during these epidemics. In 1959, 
the incidence was quite high: 52.16 polio cases for every 
100,000 people. By 1960, this rate had declined to 0.45 
per 100,000.

Poliomyelitis is an acute but common viral infec-
tion characterized by a sore throat, headache, vomiting, 
and sometimes a stiffening of the neck and back. Early 
in the illness, lower neuron paralysis may develop. Abor-
tive poliomyelitis, as this form of the disease is some-
times called, begins after a two- to five-day incubation 
period. Over 96 percent of all polio infections fall into 
this category. However, in about 3 percent to 4 percent of 
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polio cases, the central nervous system becomes infected, 
resulting in paralysis.

The government of the former Soviet Union sent vast 
quantities of the live Sabin-Shumakov polio vaccine, 
which was found to be effective against the three types 
of poliovirus. Subsequently, Hanoi’s Institute of Hygiene 
and Epidemiology began manufacture of the triple oral 
vaccine with the technical assistance of the Soviet Acad-
emy of Medical Sciences. Vietnam became one of the 

first countries to achieve polio-free status almost entirely 
through its own efforts.

Further reading: McMichael, ed., Health in the 
Third World: Studies from Vietnam; Paul, A History of 
Poliomyelitis.

von Economo’s Disease See ENCEPHALITIS LETHARGICA

(VON ECONOMO’S DISEASE) EPIDEMIC OF 1915–26.
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Walcheren Island Malaria Epidemic of 1809 See 
EUROPEAN MALARIA EPIDEMICS OF 1805–12 AND 1823–27.

West African Cholera Epidemics of 1970–71 Out-
breaks of cholera spreading down the West African coast 
from Guinea to Cameroon and claiming at least 1,400 
human lives out of more than 28,000 infected people.

The cholera disease was brought back from Russia 
with some returning Guinean students who had vaca-
tioned there in the summer of 1970; an outbreak was 
occurring on the Russian coast of the Black Sea. In August 
1970 cholera broke out in Conakry, Guinea, among Fanti 
fishers; the Fanti (an African black nation in Ghana) 
fished along the West African coast. Evidently the Fanti 
peddling of cholera-contaminated fish helped spread the 
disease among the inhabitants of Conakry. Since the Fanti 
were blamed for spreading the disease, Ghanians were 
expelled from Guinea. Other fishing groups besides the 
Fanti were also responsible for introducing cholera into 
coastal areas of other countries.

The Fanti fishers moving from Guinea to neighboring 
Sierra Leone carried the disease with them; an outbreak 
was reported in the fishing village of Bailoh from Septem-
ber 19 to 25, 1970, and Freetown, Sierra Leone’s capital, 
had a few cases. Sierra Leone’s eastern provinces eventu-
ally reported 292 cholera cases in 1970 and 211 cases in 

1971; the disease disappeared from the country after an 
outbreak in December 1971.

Liberia, south of Sierra Leone, suffered more seriously 
after cholera first appeared in Monrovia (Liberia’s capi-
tal) in early October 1970; all Liberian counties except 
Lofa reported outbreaks. Monrovian authorities reported 
an average of 100 cholera cases a month. After infecting 
Liberia, the disease next appeared in the Ivory Coast vil-
lage of Bingerville, close to the capital of Abidjan, where 
it afflicted 447 persons (killing 25 of them). In several 
of the nearby Ivory Coast villages between October and 
December 1970, about 1,500 people became sick with 
diarrhea, vomiting, abdominal cramps, and dehydration 
(cholera’s symptoms); 120 victims perished.

A Togolese citizen with cholera brought the disease 
into Ghana while on an airplane flight from Guinea on 
September 1, 1970. Two months later serious outbreaks 
occurred in various coastal places, including Ghana’s cap-
ital city of Accra; there were 73 deaths among the 2,886 
people infected during November to December 1970. In 
1971, human fatalities increased to 609, with 12,623 per-
sons having contracted the disease (which never reached 
the upper Ghanian regions). The Fanti fishers of Ghana 
were largely responsible, it is now believed, for carrying 
cholera into their country and neighboring Togo, where 
the epidemic peaked with 158 cases reported in January 
1971.
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From Togo, it traveled to Dahomey (Benin), where 
the first cholera case occurred in the fishing village of 
Agoni Kani on December 7, 1970; it then spread to Porto-
Novo in late December. The epidemic raged in Dahomey 
until April 1971, causing 260 human deaths out of 1,812 
afflicted. Nigeria was the next country to be hit, and its 
capital, Lagos, became the center from which other parts 
of the country became infected. Ijow native fishers and 
local gin dealers who traveled from Lagos to the mar-
ketplaces at Bomadi and Ojobo helped spread cholera to 
the western Niger River delta, where 758 persons were 
infected (39 died) between January and March 1971. In 
addition, 75 people died out of about 135 cases in six 
remote Nigerian villages before medical aid arrived, and 
more than 1,600 cases occurred in coastal areas from Feb-
ruary to June 1971.

Cameroon was struck when the first cholera case was 
reported in a fishing village near Douala on the Atlan-
tic coast in mid-1971; a subsequent four-week-long epi-
demic occurred in Douala and its vicinity, with 55 deaths 
out of 333 cases. The transmission of cholera was once 
again attributed to the movement of fishers along the 
coast. Equatorial Guinea and the Central African Repub-
lic, south and east of Cameroon respectively, were also 
infected to a lesser degree. With the help of the World 
Health Organization (called in by Guinean officials at 
the onset of the initial epidemic in 1970), immunization 
programs were set up to curtail the mortality rates in the 
infected regions.

Further reading: Cartwright, Disease and History;
Stock, African Environment Special Report 3: Cholera in 
Africa.

West African Meningitis Epidemic of 1996   Mas-
sive epidemic of bacterial meningitis that swept through 
14 countries of sub-Saharan Africa during 1996, hitting 
Nigeria and Burkina Faso especially hard. Benin, Chad, 
Niger, Mali, and the Ivory Coast were among the other 
countries affected. Health officials conservatively esti-
mated that meningitis infected more than 100,000 people 
and killed more than 10,000 across the region.

The disease first broke out in Bauchi in northern 
Nigeria in early January, the prime season for respira-
tory infections. Because the region’s last major outbreak 
of meningitis was in the early 1980s, many people, espe-
cially children under 15 years of age, had no immunity 
to the disease. This young age group was most severely 
affected during this epidemic, accounting for four-fifths of 
the 2,550 deaths and 17,688 cases of meningitis reported 
by March 5, 1996. The death toll in February alone was 
more than 1,600. The situation was especially grim in 
the northern Nigerian capital of Kano (about 7,000 cases 
in the local hospital by the end of February) and in the 

states of Bauchi, Kebbi, and Katsina. The case fatality rate 
hovered at almost 20 percent for about two months.

According to Médecins Sans Frontières (MSF), the 
international aid agency that already had a 10-mem-
ber team working in Kano, the epidemic was “unprec-
edented” in its intensity. Ten of Nigeria’s 21 states were 
affected, but 75 percent of the cases were reported from 
three states—Bauchi, Kano, and Katsina. According to 
health workers in the region, the government may have 
downplayed the extent of the epidemic in order to facil-
itate the safe passage of some 31,000 Nigerian Muslims 
who had registered for the annual pilgrimage to Mecca. 
However, in April, Saudi Arabia banned all Nigerian pil-
grims (and those from other affected countries) from 
entering the country. MSF appealed to the international 
community for £2.5 million (about US$4 million) in 
emergency medical assistance, primarily to immunize 
nearly 2 million Nigerians and care for about 15,000 
patients already suffering from the disease. Meanwhile, 
the Nigerian government had already vaccinated those 
who had been in direct contact with patients, as well as 
everyone in schools and military camps. Some Nigeri-
ans viewed meningitis as a just punishment for one’s past 
sins, and thus they were reluctant to seek preventive mea-
sures or treatment. Other Nigerians agreed to be vacci-
nated only after exhortations from their religious leaders. 
By the time the epidemic began to subside in May 1996, 
Nigeria had reported about 50,000 cases and 4,550 deaths 
from meningitis.

Burkina Faso’s scarce medical resources were severely 
stretched by the meningitis outbreak, which began simul-
taneously in several areas and peaked in March 1996. The 
local hospital in the capital city, Ouagadougou, was over-
whelmed by people seeking treatment and was forced to 
open a new ward that was not fully ready for patients at 
first. By May, more than 2,500 cases had been treated at 
this center alone. In the rural areas where there were no 
hospitals, patients flocked to the churches for treatment. 
Across the country, the meningitis (meningococcal) vac-
cine was in short supply as were the medical staff needed 
to administer it. By May, the country had reported some 
40,000 cases and almost 4,000 deaths (mainly in children 
and women).

Cerebrospinal meningitis (CSM) is caused by Neisse-
ria meningitidis (an infectious bacterial organism), which 
enters the body through the mucous membranes in the 
nose and throat. Then it penetrates the meninges, the 
membranes protecting the brain and spinal cord, to cause 
severe headaches, stiff neck, shivering, and high fever. In 
the early stages, antibiotic treatment is usually effective. 
However, without timely treatment, the patient could suf-
fer seizures and die. The 1996 epidemic’s toll revealed 
the sorry medical, social, and economic situation in West 
Africa, where so many persons succumbed to a disease 
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that is easily prevented. See also NIGERIAN MENINGITIS EPI-
DEMICS OF 1949 AND 1950.

Further reading: Court, “Meningitis epidemic sweeps 
northern Nigeria”; Ejembi, et al., “The Politics of the 
1996 Cerebrospinal Meningitis Epidemic in Nigeria.”

West and Central African Cholera Epidemic of 
2005 Massive wave of cholera that swept across 10 
countries (Burkina Faso, Gambia, Guinea, Guinea-Bissau, 
Liberia, Mali, Mauritania, Niger, Senegal, and São Tomé 
and Príncipe) in west and central Africa during 2005. In 
Senegal, one of the hardest-hit countries, with 27,461 
cases and 394 deaths, the outbreak began in January and 
peaked in March, when many pilgrims visited Touba.

The epidemic, regionally began in June 2005 and, by 
October 20, had affected 51,976 people and killed 814 
in Gambia, Guinea-Bissau, Mali, Mauritania, Senegal (sec-
ond visitation), and São Tomé and Príncipe. In August, 
cholera broke out again in Senegal’s capital, Dakar, which 
had experienced heavy rains during this period. Over 700 
new cases were reported during the first week of Sep-
tember, increasing to over 1,200 per week later in the 
month. The case-fatality rate was relatively low compared 
to Niger’s, for instance. Guinea-Bissau was also hit hard 
with 21,278 cases (82 percent of them in Bissau, Bjombo, 
and Bijagos) and 434 deaths across all 11 regions of the 
country. At its peak, 110 new cases were being diag-
nosed daily. The government responded by banning all 
traditional ceremonies and the sale of food and water 
in open-air markets. It also appealed for US$104,000 in 
international aid to deal with the epidemic. Mauritania 
suffered almost 3,000 cases and 49 deaths across six dis-
tricts, with 89 percent of the cases reported from Nouak-
chott. In Guinea, there were 1,779 cases, with more than 
1,000 treated in the capital city, Conakry. Liberia’s Sinoe 
County reported almost 4,000 cases, most from its make-
shift diamond mining camps.

Poverty, malnutrition, poor sanitation, inadequate 
health-care systems, heavy rains, and the movement of 
people across the region during harvest time, helped the 
rapid spread of the disease. Authorities were concerned 
that more countries would soon be involved unless a 
concerted effort was made to stop the transmission of 
this highly communicable but easily treated disease. Late 
in August 2005, the United Nations (UN) Office for the 
Coordination of Humanitarian Affairs held a regional 
meeting of UN and other aid agencies to understand 
and gauge the extent of, and response to, this epidemic 
and to develop a plan for future action. International aid 
groups such as Médecins Sans Frontières (MSF) actively 
led the fight against the epidemic, which was largely con-
centrated in and around urban areas, especially most of 
the capital cities (Monrovia, Conakry, Ouagadougou, and 

Nouakchott). The agency sent a plane-load of medical 
and other protective equipment to Guinea-Bissau. Chol-
era centers were established across the region. Liberia’s 
Ministry of Health and MSF commissioned a song to 
teach people how to prevent infection and where to get 
treatment. The song was regularly broadcast on popu-
lar radio stations throughout August 2005. The World 
Health Organization and the United Nations Children’s 
Fund pleaded for US$3.2 million and a coordinated and 
rapid response to this humanitarian crisis as cases and 
deaths began engulfing more countries in the region.

Further reading: Relief Web and World Health Orga-
nization, weekly updates on the Internet.

Western European HIV/AIDS Epidemic   With 
one notable exception, the pattern of human immuno-
deficiency virus (HIV) disease in western Europe closely 
matches that in another wealthy industrialized nation, 
the United States (see U.S. HIV/AIDS EPIDEMIC). Ini-
tially appearing in western Europe primarily among men 
who have sex with men and among injection-drug users 
(IDUs), HIV disease remains clustered in those segments 
of the population. But during the 1990s, heterosexual 
contact became the dominant means of HIV transmission. 
Affluent western European countries can also fund pre-
vention programs and supply HIV-infected people with 
antiretroviral drugs to stave off the usually lethal disor-
ders of acquired immunodeficiency syndrome (AIDS). 
As in the United States, therefore, deaths from AIDS have 
declined, but (it appears) so may have safer sex practices 
that guard against the spread of HIV. What makes the 
western European epidemic unique, though, is the large 
number of HIV/AlDS cases in immigrants, mostly from 
sub-Saharan Africa.

Gaps still exist in the HIV/AIDS picture for western 
Europe because many infected people do not yet know 
their status and because the countries in the region are 
neither consistent nor comprehensive in tallying cases 
of the disease. France, for example, began nationwide 
reporting only in 2003, and as of early 2006, Spain did 
not yet have a system, while the one in Italy included 
only certain parts of the country. What is known is that 
each of these nations has experienced over 50,000 AIDS 
cases since the start of the epidemic.

It began early in western Europe: Well before the virus 
that causes AIDS was identified in 1984 (in part through 
the work of French scientists), HIV had become estab-
lished among men who have sex with men. At the same 
time beginning—in 1981—that American doctors were 
documenting severe immune suppression in homosexual 
males, similar cases were observed in western Europe. 
Prevention programs stressing the need to use condoms 
helped cut the rate of new infections substantially by the 
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mid- to late 1980s. But with a return to riskier sexual 
practices, in the Netherlands, Spain, and elsewhere, sex 
between men remains a major factor in HIV transmission. 
In the United Kingdom, it accounts for about one-third 
of all new HIV cases; in Germany, the incidence of HIV in 
gay men doubled from 2001 to 2004, and that group now 
constitutes half of those who get infected with HIV.

Injection-drug use, during which needles and syringes 
with residues of blood are often shared, has also spread 
HIV. Both Portugal and Spain, where large numbers of 
IDUs are HIV-positive, have taken steps to reduce the HIV 
risk involved with drug use. From 2000 to 2004, Portugal 
witnessed a decline of more than half in the number of 
new HIV cases among IDUs; a steep decline also occurred 
in Spain, which began providing drug users with meth-
adone and clean needles during the 1990s. Western 
Europe, in fact, has taken the global lead with needle-
exchange programs, one of which, set up in Scotland in 
the early 1980s, stemmed the spread of HIV among IDUs 
and kept it from breaking out to the general popula-
tion. By 2005, only 5 percent of all new HIV cases in the 
United Kingdom were diagnosed in IDUs, compared to 
20 percent in the United States, where needle-exchange 
programs are barred from receiving federal funding.

By 1999, however, despite variations in individual 
countries, most cases of HIV in western Europe were 
caused by heterosexual contact (for example, 56 percent 
in 2004). Yet—in a trend foreshadowed in the early 1980s 
in France and Belgium, where most AIDS patients were 
heterosexual men and women who had lived in Africa—
many of the recent infections did not occur in Europe. In 
the early years of the 21st century, for example, in Bel-
gium, Denmark, France, Germany, and Sweden, at least 

one-third of new HIV cases caused by heterosexual con-
tact were observed in immigrants. In the United King-
dom, where new HIV cases doubled between 2000 and 
2005, over three-quarters of those newly diagnosed had 
contracted the virus elsewhere, in countries—such as 
those in sub-Saharan Africa—with a high prevalence of 
HIV. Concerned by that development, the United King-
dom started in 2005 to restrict government-subsidized 
health care to those who had resided in the country for at 
least a year.

By and large, though, with their generous social ser-
vices, the countries of western Europe have so far been 
able to care for most people with HIV disease. In nearly 
all western European nations that reported data to the 
Joint United Nations Programme on HIV/AIDS, over 
90 percent of people needing antiretroviral drugs for 
advanced HIV infection were receiving them at the end of 
2003. Yet some activists have criticized certain countries 
(such as the United Kingdom) for not spending enough 
money domestically on HIV prevention while contribut-
ing to high-profile campaigns to fight the disease in the 
developing world. See also HIV/AIDS PANDEMIC; SUB-
SAHARAN AFRICAN HIV/AIDS PANDEMIC.

Further reading: AVERT, “AIDS around the World,” 
updated June 29, 2006. Available online. URL: http://
www.avert.org/aroundworld.htm. Accessed April 4, 2007; 
———, “European HIV and AIDS Statistics,” updated 
June 2, 2006. Available online. URL: http://www.avert.
org/eurosum.htm. Accessed April 4, 2007.

West Indian Dengue Epidemic of 1826–28 See 
U.S. AND CARIBBEAN DENGUE EPIDEMIC OF 1826–28.
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Xerxes, Plague of Outbreak of dysentery that, accord-
ing to ancient Greek historian Herodotus, hit the Per-
sian army in late 480 B.C. on its retreat from Greece into 
Asia Minor. After winning at Thermopylae (August) and 
even occupying Athens, the Persian general Xerxes was 
soon stopped in his attempt to conquer Greece. Tricked 
into fighting in the narrow waters near Salamis, the Per-
sian fleet could gain no advantage from its overwhelm-
ing numbers and was easily defeated by the Greek navy 
(September).

Most of the Persian soldiers remained in Thessaly, 
where they prepared for another attack on Greece in the 
spring. Xerxes, though, wanted to secure a line of retreat 
into Asia Minor and guard against possible uprisings by 
the Asiatic Greeks. After sending his defeated navy home, 
he marched northward with a contingent of soldiers, 
many of whom suffered undernourishment, hunger, and 
disease (dysentery and/or plague).

Unreliable in detail and biased toward the Athenians, 
Herodotus’s account exaggerates both the initial size 
of Xerxes’s forces and the extent of their losses on the 
retreat. With his flair for the dramatic, Herodotus tells of 
the Persians eating grass, leaves, and tree bark for want 
of supplies and of the sick being left behind as Xerxes 
rushed home. By painting such a vivid picture, Herodo-
tus undoubtedly wanted to instill in his Greek readers a 
sense of pride at turning back the Persians, who repre-

sented barbarism and decadence—a theme present also in 
Greek dramatist Aeschylus’s play The Persians.

Further reading: Bury and Meiggs, A History of Greece;
Herodotus, The Histories; How and Wells, A Commentary 
on Herodotus; Zinsser, Rats, Lice and History.

Xinjiang (Sinkiang) Hepatitis Epidemic of 1986–88
Extensive epidemic of hepatitis E that occurred in the 
southern section of western China’s Xinjiang (Sinkiang) 
Uighur Autonomous Region (see SHANGHAI HEPATITIS

EPIDEMIC OF 1988).
The epidemic, caused by contaminated drinking 

water, attacked 23 counties and towns in two phases over 
a 20-month period from September 1986 to April 1988. 
During this time, 119,280 cases were reported—an attack 
rate of 3 percent. However, members of the Uighur, or 
Uigur, tribe suffered a higher attack rate (7.1 percent) 
than people of other nationalities in the region. This has 
been attributed to their habit of drinking water straight 
(without boiling) from pools and canals that were often 
heavily contaminated by fecal matter. Members of the 
Han and Hui nationalities, who usually drink boiled or 
well water, did not suffer as much.

More than 77 percent of the patients were in the 15-
to-49-year-old age group, which suffered an attack rate of 
5.1 percent. The attack rate for children under 14 years 
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old was 0.9 percent and for adults over 50 years, 0.2 per-
cent. The attack rate was slightly higher in men, no doubt 
because of greater exposure to contaminated water. A 
study conducted during this outbreak found that those in 
close contact with hepatitis E patients ran a greater risk of 
contracting the disease than those without any contact.

In China, epidemics of hepatitis E usually occur dur-
ing or just after the rainy season (mostly in the summer 
months). The incubation period ranges between 15 and 
75 days, the average being 36 days. Its onset is gener-
ally abrupt, with many patients developing fever. In most 
cases, the hepatitis jaundice disappears within a week, 

but it takes about six weeks for the patient to recover 
completely. The mortality rate can be high in pregnant 
women in their last trimester.

During this 1986–88 epidemic, the government 
launched an extensive campaign aimed at arresting the 
spread of the disease by educating the people about the 
need for improved personal hygiene and better water, 
food, and sanitation facilities. Thereby, it did succeed in 
reducing hepatitis E infection rates in the country.

Further reading: Szmuness et al., eds., Viral Hepatitis: 
1981 International Symposium; Wen et al., eds., Viral Hep-
atitis in China: Problems and Control Strategies.
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Yellow Plague of A.D. 664 First major epidemic 
recorded in English history, coinciding with a total eclipse 
of the sun. After remarking on the eclipse, an event 
always full of portent for medieval people, the Venerable 
Bede (author of The Ecclesiastical History of the English 
Nation) wrote: “In the same year of our Lord’s incarna-
tion, 664, a sudden pestilence also depopulated the 
southern coasts of Britain, and afterwards extending into 
the province of the Northumbrians, ravaged the coun-
try far and near, and destroyed a great multitude of . . .” 
The Old English word for epidemic disease, “on-flyge” or 
“the on-flying,” captured the essence of the fast-traveling 
destruction of the many diseases to which medieval pop-
ulations were so frequently subject.

The term yellow plague was not used by contempo-
raries to describe this pestilence but was employed by 
later writers, who apparently assumed that the Irish Yel-
low Plague (“buidhe conaill”) of the 540s was the same 
disease as the pestilence of 664. It remains a matter of 
debate among medical historians as to whether the great 
epidemic of 664 was in fact a recurrence of the first Yel-
low Plague in Ireland, itself unidentified. Bede unfortu-
nately did not describe symptoms in his history, so the 
precise nature of the pestilence, like most medieval epi-
demics, is open to question. Smallpox seems a likely pos-
sibility. Those who have argued for bubonic plague have 
not demonstrated a large population of plague-infected 
house-rats, necessary for the presence and spreading of 

bubonic plague; claims for pneumonic plague have also 
been unconvincing (see ENGLAND, GREAT PLAGUE OF).

The Yellow Plague held on tenaciously for 20 or 25 
years, causing, as contemporary records indicate, wide-
spread mortality with attendant social disruption and 
abandonment of religious faith.

Further reading: Creighton, A History of Epidemics in 
Britain; Marks and Beatty, Epidemics; Shrewsbury, A His-
tory of Bubonic Plague in the British Isles; Winslow, The 
Conquest of Epidemic Disease.

Yukon Indian Influenza Epidemic of 1900   Unex-
pected outburst of influenza among the Kutchin and 
other Indian tribes inhabiting the Yukon River area. The 
native Indians called influenza the “white man’s disease” 
because it evidently arrived with ailing whites—explor-
ers, missionaries, and settlers in the region.

In June 1900, the disease suddenly struck the Aleut 
Indians in western Alaska; its contagious, infectious 
virus then attacked the Eskimos to the east and at the 
same time (early August 1900) spread to the Kutchin 
and other bands living in the present-day Yukon Terri-
tory. Many Indians became severely ill with headaches, 
fevers, and respiratory inflammation. One Kutchin tribe 
on the Yukon River had 71 members of 335 perish. The 
infection soon attacked other Indian camps along the river 
with even more intensity, and several missionary priests 
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in the area tried to assist the sick Indians in late Sep-
tember. But with frost and cold arriving in the Yukon 
by this time, the disease situation worsened, with deso-
lation and death in every Indian camp along the river. 
There was at least one corpse in every Indian hut in the 
camps, where sometimes entire families were wiped out 
by influenza. Without knowledge of prevention and any 
modern medicines, the missionaries were unable to help 

the natives. A woodcutter who accompanied the priests 
to the camps wanted to burn 16 Indian corpses too 
putrid to handle; the Indian survivors, however, refused 
to allow him to build cremation bonfires. Untold hun-
dreds of Indians died from influenza during the epi-
demic, which spread south into British Columbia by 
December 1900.

Further reading: Mathews, The Yukon.
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Zairean Ebola Epidemic of 1976 Outbreak of 
Ebola, an unusual new African hemorrhagic fever dis-
ease, that killed 274 people in the latter half of 1976 in 
a part of northern Zaire (now the Democratic Republic 
of the Congo). The infectious agent, discovered to be a 
togavirus, was later called “Ebola,” after the Ebola River, 
which flowed in the vicinity of the Zairean epidemic. This 
acute hemorrhagic virus, confined largely to the tropics, 
was proven to be one of the deadliest known to modern 
medicine. To date there is no treatment for Ebola, and the 
reservoir host for the Ebola organism is still unknown.

In the small village of Yambuku in Zaire’s northern 
rain forest, more than 200 inhabitants died from a mys-
terious, painful bleeding infection in August–September 
1976. On September 23 a Belgian nun who had been 
nursing patients at the Roman Catholic missionary hos-
pital contracted the infection herself. Two physicians 
from Kinshasa (Zaire’s capital) were then called in to 
deal with this baffling disease, but they quickly retreated 
to Kinshasa, bringing the seriously ill nun with them. At 
Kinshasa’s Ngaliema Hospital, the nun was isolated and 
continued to suffer from severe head pain, vomiting, 
103°F temperature, and dehydration, for which intrave-
nous fluids and blood transfusions could not compensate. 
Massive doses of antibiotics had no effect on her ailment. 
Seven days after becoming infected, the nun bled from 
her gums; she died the next day, bleeding from other 

orifices. During the next weeks in Yambuku, three other 
nuns, a priest, and several other members of the mission-
ary hospital died from the same illness.

Blood samples from a victim of the disease in Maridi 
in southernmost Sudan (near Zaire’s northeastern border) 
were then sent to the U.S. Centers for Disease Control 
(CDC) in Atlanta, Georgia. The “Ebola” virus was discov-
ered, and shortly afterward a member of the CDC (part 
of the newly formed International Medical Commission) 
arrived in Kinshasa to study the ebola infection, which 
had killed another nun and a native nurse there (the for-
mer had accompanied the first stricken nun to the capital 
city in September). The main concern of the commission 
became the prevention of the spread of the disease in Kin-
shasa, where hospital staff and others who came into con-
tact with the three victims there were quarantined. Ebola 
did not spread, and no link was found between the cases 
in Zaire and Sudan.

In the following months, the epidemic’s first cases in 
Yambuku were traced to contaminated hypodermic injec-
tions, but no effort was made to isolate numerous other 
patients contracting the virus, who returned to their 
homes and spread the disease by person-to-person con-
tact, presumably. In 1977, a young girl living in Tandala, 
Zaire (about 200 miles from Yambuku), died from Ebola; 
she had never been in contact with anyone from the 1976 
epidemic.

Z



Further reading: Astor, The Disease Detectives; Gar-
rett, The Coming Plague; Smith, Jr., and Wyngaarden, eds., 
Cecil Textbook of Medicine.

Zairean Ebola Epidemic of 1995   Reemergence of 
ebola hemorrhagic fever (see Zairean ebola epidemic of 
1976) in epidemic proportions in Zaire during 1995, after 
almost two decades of latency. (Zaire was renamed the 
Democratic Republic of the Congo in 1997.)

This outbreak ironically began in a hospital in Kik-
wit when a lab technician who was operated upon twice 
(April 9 and 10, 1995) for what was perceived as an 
intestinal ailment died four days after the surgery. The 
cause of death—not discovered until much later—was 
the Ebola virus. Meanwhile however, the 10-member 
surgical team (including three Italian nuns nursing him) 
became infected and, being unaware of the seriousness of 
their illness (in its early stages Ebola resembles dysentery, 

which is endemic), continued to spread the infection. All 
of them died. When people realized what the mystery 
disease was, there was mass panic in Kikwit (population 
600,000); patients and hospital employees fled in ter-
ror and huts were burned. Government troops clamped 
down on travel in and out of Kikwit and closed schools 
and health clinics. The governor of Kinshasa (the capital) 
banned all travel into Kinshasa, established roadblocks 50 
miles east of the capital, and designated specific hospitals 
for patients struck by Ebola. Britain cautioned its citizens 
against traveling to Zaire, while Canada announced it 
would question all entering Zairean citizens to determine 
if they had been exposed the virus.

However, an international team dispatched on May 
10 to Zaire by the World Health Organization (WHO) 
found that the quarantine was not evenly enforced 
because the virus had apparently spread to Monsango (60 
miles west of Kikwit) and other areas in Kikwit. Noted 
Zairean virologist Dr. Muyembe Tamfun said that instead 
of the blockade (where 3,000 people were stranded at 
one stage), the government should have a better public 
education campaign and send more doctors and medical 
equipment to the affected areas. All the confirmed cases 
were concentrated in Bandundu province. By the end of 
May 1995, health officials had reported 205 confirmed 
cases, 153 of them fatalities. The last known ebola patient 
was discharged from hospital on July 14. When no new 
cases were reported for 42 days (two maximum incuba-
tion periods) and the epidemic officially declared over on 
August 24, it had claimed 245 of its 316 victims (77 per-
cent fatality rate).

The team of researchers found that the epidemic may 
have actually begun in December 1994 when a forest 
worker was struck with the virus. Also, apparently, seven 
of his 12 family members had died of the infection, con-
tracted while draining the blood of live animals. The cus-
tom of washing the bodies of loved ones to ready them 
for burial (despite warnings from the health officials) may 
have accelerated the spread of the epidemic. An experi-
mental treatment in which blood from previous Ebola 
survivors was given to patients was found to have alle-
viated some of the worst symptoms (hemorrhaging from 
various orifices) of the disease. A review of this epidemic 
revealed that its most frequent early symptoms were fever 
(94 percent), diarrhea (80 percent), severe weakness (74 
percent), hiccups (15 percent), dysphasia (difficulty in 
speaking), and clinical signs of bleeding.

In November 1994, Ebola had struck in the Ivory 
Coast, killing 20 chimpanzees and infecting a lab worker. 
That virus strain was different from the extremely lethal 
one (the Ebola virus is safely studied only in highly 
secure Level 4 laboratory facilities) found in the 1995 
outbreak, which was almost identical to the 1976 strain. 
Ebola Zaire (as this strain was named) is a close rela-

In 1976, an Ebola epidemic broke out in the remote village of  
Yambuku in northern Zaire (renamed the Democratic Republic 
of the Congo in 1997); the deadly virus was named for the Ebola 
River in the vicinity. Almost 20 years later, another Ebola epidemic 
struck the country, causing much panic in the city of Kikwit and 
then moving to another Bandundu province city, Mosango, before 
health officials got it under control.
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tive of the Marburg virus (see MARBURG VIRUS EPIDEMIC

OF 1967). Recent studies have shown that this particular 
strain was capable of infecting through normal skin con-
tact and/or coughing, as well as through bodily fluids. 
Researchers know that there are several chains of trans-
mission with the Ebola virus. An international collabo-
ration led by WHO is now trying to determine how and 
where the virus lives in its dormant stages, which may 
provide the key to preventing its spread. Soon, Ebola 
struck again, this time in Gabon (see GABONESE EBOLA

OUTBREAKS OF 1996).
Further reading: Webster and Granoff, eds., “Marburg 

and Ebola Viruses.”

Zairean Plague of 1992   Outburst of plague in 
northeastern Zaire (now the Democratic Republic of the 
Congo) from January to August 1992, killing 78 persons 
out of 191 who were infected. This highly contagious, 
bacterial disease is endemic in Congo and other parts of 
Africa.

In January 1992, the first cases of plague (the bubonic 
form) were reported in the Ituri forest region of north-
east Zaire. All the patients recovered following antibiotic 
treatments. In February and March, several more persons 
contracted bubonic plague in the same area (the health 
zone of Logo in the Ituri forest) and survived the infec-
tion, which is carried to humans from rodents (usually 
by infective fleas). Other health zones in northeastern 
Zaire—Rimba and Nyarembe and Rethy—successively 
reported more cases of plague in the following months. 
In the health zone of Nyarembe, most of the cases were 
pneumonic and septicemic in form; in the former, the 
lungs are attacked, and in the latter, the bloodstream. 
(Plague pneumonia in a person can easily be transmitted 
to another person through coughing.)

During the eight-month-long epidemic, the four 
above-mentioned health zones were affected by bubonic, 
pneumonic, and septicemic plague and had difficulty 
treating sick inhabitants. There was no telephone service 
in the Ituri forest area; local roads were in poor shape; 
and armed conflict among groups was taking place there. 
For the most part, the plague was concentrated in Logo, 
where more than 60 percent of the infections and fatali-
ties occurred. The epidemic’s 41 percent fatality rate 
overall was the highest in recent years in Zaire, which 
was renamed the Democratic Republic of the Congo in 
1997.

Further reading: McGrew, Encyclopedia of Medical His-
tory; World Health Organization, “Epidemic of Plague.”

Zambean Plague of 1917–18   See NORTHERN RHODE-
SIAN PLAGUE OF 1917–18.

Zambean Smallpox Epidemic of 1955 Serious epi-
demic of smallpox in the central African country of Zam-
bia (then called Northern Rhodesia), killing 501 persons 
out of 3,538 who were infected.

In early January 1955, small outbreaks of smallpox 
were first reported in the mineral-rich Copperbelt (a min-
ing region in north central Zambia). By April the disease 
had moved from the mining towns into the rest of the 
country; many victims were either blinded or disfigured 
as the variola virus (the infectious agent) spread among 
the natives, either by close contact with the diseased 
through respiratory discharges or by airborne means. 
The epidemic worsened during the dry season (May to 
October) when the greater mobility and social activities 
of the rural people helped increase its spread; the dry sea-
son, with its low amount of humid air, increased the sur-
vival of the deadly virus. People of all ages were affected, 
except adults who had acquired immunity from contract-
ing smallpox in previous outbreaks in 1927–30 and 1945.

Most of the large mining towns in the Copperbelt 
were badly infected by smallpox; a total of 2,772 cases 
were reported there; in just one week in mid-June 1955, 
there were 42 cases (of which 37 were fatal) in the min-
ing town of Mufulira. Though officials put into use highly 
stable freeze-dried vaccines (which were developed in 
the early 1950s), the fatality rate in the Copperbelt was 
16.85 percent. Mortality was 14.16 percent for the entire 
country.

Zambia experienced another smallpox outbreak in 
1963–64 when the British were granting it self-govern-
ment and then full independence as a republic. Smallpox 
was eliminated in Zambia after the World Health Organi-
zation’s global eradication campaign (1964).

Further reading: Hopkins, Princes & Peasants: Small-
pox in History; Kimble, Tropical Africa.

Zanzibar Cholera Epidemic of 1869   Devastating 
epidemic of cholera that killed an estimated 70,000 per-
sons in one year (1869) on the island of Zanzibar (now 
part of Tanzania) off the coast of East Africa in the Indian 
Ocean. It was part of the ASIATIC CHOLERA PANDEMIC OF

1865–75.
Cholera, an acute intestinal disease, apparently made 

its way into Zanzibar from the northern Somali seaport 
of Berbera, which had been infected via a ship most 
likely from Bombay, India, in November 1864. The dis-
ease moved westward from Somaliland into Abyssinia 
(Ethiopia) in 1865; from there it spread southward and 
eventually reached the Masai people’s country in Kenya 
and Tanganyika (Tanzania) in 1869. The nomadic Masais 
helped spread cholera during their raids on other tribal 
groups, notably those around Laikipia, Kenya. Traders 
evidently carried cholera with them to Zanzibar in 1869. 
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At the time environmental sanitation was nearly non-
existent in most of Africa, despite knowledge that chol-
era-epidemic control could be achieved by stopping the 
distribution of polluted water. (In 1849, British physician 
John Snow had published his discovery that the disease 
might enter the human system in contaminated water.)

In Zanzibar, cholera-diseased human corpses were 
cast into stagnant harbor waters as well as into ponds and 
wells. The people did not know that the infection was 
carried by a bacterium (Vibrio comma) and was transmit-
ted through ingestion of water or food contaminated by 
human feces or vomit. Flies may also carry the bacteria 
from excrement to food. The inhabitants of Zanzibar suf-
fered diarrhea and colicky abdominal pain followed by 

nausea and vomiting (cholera’s symptoms); many had 
painful deaths often on the same day as infection. Author-
ities estimate that at least 100,000 people were infected 
by cholera on Zanzibar, and about 70,000 of them per-
ished. Numerous ships from other countries docked at 
the island’s chief seaport (called Zanzibar) and filled their 
vessel tanks with water taken from contaminated wells 
and ponds. The result was that the ships reintroduced 
cholera along the East African coast as they traveled from 
Cabo Delgado (Cape Delgado, Mozambique) to Cape 
Horn, South Africa, in 1870.

Further reading: Ackerknecht, History and Geography 
of the Most Important Diseases; Stock, African Environment 
Special Report 3: Cholera in Africa.
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APPENDIX 1
ENTRIES  BY  D ISEASE

AIDS
See HIV/AIDS.

ANTHRAX

Cause (infectious agent): bacterium, 
Bacillus anthracis.

Mode of transmission: skin contact 
through infected animal tissues or 
contaminated hides, hair, bones, 
wool, or soil; inhalation of anthrax 
spores; ingestion of contaminated, 
uncooked meat.

Symptoms: itching, fever, macular or 
vesiculated lesion, black eschar, respi-
ratory distress, signs of septicemia.

Prevention: vaccination, personal 
cleanliness, dust control, proper 
ventilation, protective clothing.

Treatment: antibiotics, such as cip-
rofloxacin, docycycline, rifampin, 
clindamycin, and penicillin.

h

Russian Anthrax Outbreak of 1979
U.S. Anthrax Outbreak of 2001

AVIAN (BIRD) FLU

See INFLUENZA.

BERIBERI

Cause (infectious agent): thiamine 
(vitamin B1) deficiency in diet

Symptoms: loss of appetite; nerve, 
brain, and heart abnormalities; 
weakness in muscles and limbs; 
loss of reflexes; edema (“wet” beri-
beri); degeneration of long nerves in 
extremities (“dry”)

Prevention: addition of protein-rich 
foods to diet

Treatment: thiamine supplements or 
therapy

h

Japanese Army Beriberi Epidemic of 
1904–05

Philippine Beriberi Epidemics of 1901–02 
and 1909

Singapore Beriberi Epidemics of 1942–45
Thai Beriberi Epidemics of 1890–1910

BUBONIC PLAGUE

See also PNEUMONIC PLAGUE, SEPTICEMIC 
PLAGUE.

Cause (infectious agent): plague bac-
terium, Yersinia pestis or Pasteurella 
pestis

Mode of transmission: infective fleas, 
infected human tissues, infected 
animal pus

Symptoms: headache, high fever, 
inflamed and painful swelling of 
lymph nodes, black spots on skin, 
boils, vomiting, delirium

Prevention: rat and rodent control 
(flea carriers), sanitary programs, 
vaccination

Treatment: antibiotics, such as 
streptomycin, tetracycline, and 
chloramphenicol

h

Ashanti Plague of 1924–25
Astrakhan Plague of 1727–28
Base Plague of 1610–11
Black Death (1347–51)
Black Vomit (1347–48)
Brazilian Plagues of 1899–1988
Chinese Plague of 1931–32
Constantinople Plague of c. A.D. 746–748
Dalmatian Plague of 1783–84
Danzig Plague of 1709
Ecuadoran Plagues of 1908–88
Edinburgh Plague of 1530
Edinburgh Plague of 1568–69
Edinburgh Plague of 1585
Edinburgh Plague of 1597
Egyptian Plague of 1347–49
Egyptian Plague of 1834–35
England, Great Plague of (1348–50)
English Plagues of the 1400s
English Plagues of the 1500s
Florence Plague of 1347–48
Florence Plague of 1417
Florence Plague of 1430
Florence Plague of 1630–33
Frankish Plagues of the Sixth Century A.D.
French Plagues of 1450–1520
French Plagues of 1520–1600
French Plagues of 1625–40
German, Austrian, and Swiss Plagues of 

the 1500s

German, Austrian, and Swiss Plagues of 
1663–68 and 1675–83

German Plagues of 1462–65
Ghanian Plague of 1908
Hawaiian Plague of 1899–1900
Hong Kong Plague of 1894
Iceland, Great Plague of 1402–04
Icelandic Plague of 1494–95
Indian Plague of 1896–97
Indian Plague of 1904–07
Indian Plague of 1994
Ireland, Great Plague of 1348–51
Irish Pestilences of 1519–25
Irish Pestilences of 1535–36
Irish Plague of 1574–76
Irish Plague of 1604–05
Irish Plague of 1650–51
Italian Plagues of 1477–79
Italian Plagues of 1629–31
Italian Plagues of 1656–57
Javanese (Indonesian) Plague of 1910–14
Javanese (Indonesian) Plague of 1932–34
Justinian, Plague of (A.D. 542–c. 600)
Kenyan Plague of 1941–42
Kilimanjaro Plague of 1912
Libyan Plague of the First Century A.D.
London, Great Plague of 1664–65
London Plague of 1499–1500
London Plague of 1563
London Plague of 1578
London Plague of 1593
London Plague of 1603
London Plague of 1625
London Plague of 1636
Lyon Plague of 1564
Lyon Plague of 1628–29
Madagascan Plague of 1924–25
Madagascan Plague of 1933–37
Maltese Plague of 1675–76
Maltese Plague of 1813
Manchurian Plague of 1920–21
Manchurian and Mongolian Plagues of 

1928–30
Marseille, Plague of 1720–22
Middle East Black Death Epidemics
Moroccan Plague of 1911
Napoleon’s Army Epidemics in the Near 

East 1798–1801
New Mexico Plague of 1965
Northern Rhodesian (Zambian) Plague of 

1917–18



Paris Plague of 1466
Persian Plague of 1772–73
Persian Plague of 1800
Persian Plague of 1830
Philippine Plague of 1899–1903
Plague Pandemic, First (Plague of Justin-

ian) A.D. 542–c. 600
Plague Pandemic, Second (Black Death) 

1347–51
Plague Pandemic, Third c. 1850–1959
Portuguese Plagues of the 1400s
Portuguese Plagues of the 1500s
Prussian Plague of 1602
Roman Plague of A.D. 590
Roman Plague of A.D. 680
Russian Plague of 1738–39
San Francisco Plague of 1900–04
San Francisco Plague of 1907–09
Scotland, Great Plague of 1349–50
Scottish Plague of 1600–08
Scottish Plague of 1644–48
Senegalese Plague of 1942–44
Spanish Plague of 1596–1602
Spanish Plagues of the 1400s
Spanish Plagues of the 1500s
Spanish Plagues of 1637, 1646–52, and 

1678–82
Spanish Plagues of 1905–06 and 1923
Sydney Plague of 1900
Syrian Plague of A.D. 638–639 (Plague of 

Amwas)
Tanganyikan Plague of 1951–53
Thirty Years’ War Epidemics 1618–48
Tunisian Plague of 1818–20
Ugandan Plagues of 1926–31
U.S. Plague Outbreaks 1990s
Venice Plague of 1575–77
Vienna Plague of 1349
Vienna, Great Plague of 1679
Vietnamese Plagues of the Early 1900s
Vietnamese Plagues of the 1960s
Zairian Plague of 1992

CHIKUNGUNYA VIRUS FEVER

Cause (infectious agent): Chikungunya 
virus (an arbovirus)

Mode of transmission: Aëdes aegypti 
mosquito and possibly others

Symptoms: rash, fever, headache, mal-
aise, nausea, vomiting, sometimes 
hemorrhage and photophobia

Prevention: mosquito and bird control, 
insect repellants

Treatment: no specific treatment

h

Indian Ocean Chikungunya
Virus Epidemics of 2005–06

CHOLERA

Cause (infectious agent): bacterium, 
Vibrio cholerae

Mode of transmission: ingestion of 
water, milk, or food contaminated 
by human feces or vomit

Symptoms: diarrhea, rapid dehydra-
tion, abdominal pain, nausea, vom-
iting, fever, circulatory collapse

Prevention: vaccination, sanitary con-
trol of sewage and water

Treatment: prompt fluid-replacement 
therapy; antibiotics

h

Afghan Cholera Epidemics of the 1930s 
and 1940s

African Cholera Pandemic of 1989–91
Angolan Cholera Epidemic of 2006
Asiatic Cholera Pandemic of 1817–23
Asiatic Cholera Pandemic of 1826–37
Asiatic Cholera Pandemic of 1846–63
Asiatic Cholera Pandemic of 1865–75
Asiatic Cholera Pandemic of 1881–96
Asiatic Cholera Pandemic 1899–1923
Asiatic Cholera Pandemic of 1961–75
Astrakhan Cholera Epidemic of 1823
British Cholera Epidemic of 1832
British Cholera Epidemic of 1848–49 and 

1853–54
British Cholera Epidemic of 1865–66
Canadian Cholera Epidemics of 1832 and 

1834
Canadian Cholera Epidemic of 1849
Canadian Cholera Epidemic of 1854
Central Asian Cholera Epidemic of 

1870–72
Chadian Cholera Epidemic of 1971
Chinese Cholera Epidemic of 1820–22
Chinese Cholera Epidemic of 1932
Chinese Cholera Epidemics of 1937–42
Chinese Cholera Epidemic of 1945–46
Crimean War Epidemics 1854–56
Egyptian Cholera Epidemic of 1883
Egyptian Cholera Epidemic of 1902
Egyptian Cholera Epidemic of 1947
Ethiopian Cholera Epidemic of 1889–1902
French Cholera Epidemic of 1832–33
French Cholera Epidemics of 1848–49, 

1853–54, and 1865–66
German Cholera Epidemics of 1830–90
Hamburg Cholera Epidemic of 1892
Indian Cholera Epidemic of 1781–83
Indian Cholera Epidemic of 1817–18
Indian Cholera Epidemic of 1826–27
Indian Cholera Epidemic of 1860–61
Indian Cholera Epidemic of 1864–65
Indian Cholera Epidemic of 1867–68
Indian Cholera Epidemic of 1875–77

Indian Cholera Epidemic of 1891–92
Indian Cholera Epidemic of 1900
Indian Cholera Epidemic of 1964–66
Indian-Bangladeshi Cholera Epidemic of 

1971
Indonesian Cholera Epidemic of 1821
Indonesian Cholera Epidemic of 1961–62
Italian Cholera Epidemic of 1866–67
Italian Cholera Epidemic of 1884–85
Japanese Cholera Epidemic of 1822
Japanese Cholera Epidemics of 1858–59 

and 1862
Kenyan Cholera Epidemic of 1974–75
Korean Cholera Epidemics of 1821–22 

and 1895
Madagascan Cholera Epidemic of 1999–

2000
Maldivian Cholera Epidemic of 1978
Malian Cholera Epidemic of 1970–71
Manchurian Cholera Epidemic of 1919
Mecca Cholera Epidemic of 1831
Mecca Cholera Epidemic of 1865
Mexican Cholera Epidemic of 1833
Persian Cholera Epidemics of 1821–22
Persian Cholera Epidemics of 1846–63
Persian Cholera Epidemics of 1866–70
Peruvian Cholera Epidemic of 1991–92
Philippine Cholera Epidemic of 1820–21
Philippine Cholera Epidemics of 1882–83 

and 1888–89
Philippine Cholera Epidemic of 1902–04
Philippine Cholera Epidemic of 1961–62
Russian Cholera Epidemic of 1829–31
Russian Cholera Epidemic of 1892–93
Russian Cholera Epidemic of 1910
Russian Cholera Epidemics of 1915–22
Rwandan Cholera Epidemic of 1994
Somalian Cholera Epidemic of 1998–2000
South African Cholera Epidemic of 2000
Spanish Cholera Epidemic of 1833–34
Spanish Cholera Epidemic of 1854–55
Spanish Cholera Epidemic of 1865
Spanish Cholera Epidemic of 1884–85
Syrian Cholera Epidemic of 1822–23
Syrian Cholera Epidemic of 1947–48
Taiwanese Cholera Epidemic of 1962
Thai Cholera Epidemic of 1820
Tripoli Cholera Epidemic of 1911
Tunisian Cholera Epidemic of 1849–50
U.S. Cholera Epidemic of 1832
U.S. Cholera Epidemic of 1849
U.S. Cholera Epidemic of 1866
U.S. Cholera Epidemic of 1873
West African Cholera Epidemics of 

1970–71
West and Central African Cholera Epi-

demic of 2005
Zanzibar Cholera Epidemic of 1869
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CONJUNCTIVITIS

Cause (infectious agent): variety of 
viruses, bacteria, and fungi

Mode of transmission: direct or indi-
rect contact with infected person

Symptoms: painful, red, runny eyes; 
swollen eyelids; photophobia; sero-
mucous discharge and subconjunc-
tival hemorrhages

Prevention: good hygiene, avoid 
overcrowding

Treatment: no cure, isolation while dis-
ease is active

h

African and Asian Conjunctivitis Pan-
demic of 1969–71

Indian Conjunctivitis Epidemic of 1971
Singapore Conjunctivitis Epidemics of 

1970–80

DENGUE FEVER

See also HEMORRHAGIC FEVER.
Cause (infectious agent): arbovirus
Mode of transmission: mosquitoes, 

notably Aëdes aegypti
Symptoms: chills, fever, headache 

(particularly behind the eyes), body 
aches, prostration, rash

Prevention: eradication of mosquitoes, 
insect repellants, testing experimen-
tal vaccine

Treatment: no specific treatment, relief 
of symptoms with drugs

h

Burmese Dengue Hemorrhagic Fever Epi-
demics of 1970 and 1971

Caribbean Dengue Epidemics of 1963–64 
and 1968–69

Chinese Dengue Epidemics of 1978–80
Durban Dengue Epidemic of 1926–27
Fiji Islands Dengue Epidemics of 1971–73 

and 1975
Hawaiian Dengue Fever Outbreak of 2001
Indian Dengue Hemorrhagic Fever Epi-

demics of the 1960s
Indian Dengue Outbreak of 2006–07
Japanese Dengue Epidemics of 1942–45
Philippine Dengue Epidemics of the 1950s 

and 1960s
Puerto Rican Dengue Epidemics of 1994–

95 and 1998
Singapore Dengue Hemorrhagic Fever Epi-

demics (1960s and 1970s)
Southwest Pacific Dengue Epidemics of 

the 1970s
Thai Dengue Hemorrhagic Fever Epidem-

ics (1950s–80s)

U.S. and Caribbean Dengue Epidemics of 
1826–28

U.S. Dengue Epidemics of 1850–51 and 
1878–80

Vietnamese Dengue Epidemics of the 
1950s, 1960s, and 1970s

DIPHTHERIA

Cause (infectious agent): bacterium, 
Corynebacterium diphtheriae

Mode of transmission: contact with 
infected person or with articles con-
taminated by infectious discharges 
from nose and throat

Symptoms: sore throat, grayish mem-
brane patches on throat and tonsils, 
swelling of the neck, weakness, dif-
ficulty breathing

Prevention: vaccination
Treatment: antibiotics, such as penicil-

lin and erythromycin; diphtheria 
antitoxin

h

Cairo and Alexandria Diphtheria Epi-
demic of 1882–86

Cremona Diphtheria Epidemic of 1747–48
European Diphtheria Epidemic of the Late 

1850s
Israeli Diphtheria Epidemics of 1950–51
Italian Diphtheria Epidemic of 1618
New England Diphtheria and Scarlet 

Fever Epidemics of 1735–40
Paris Diphtheria Epidemic of 1576
Russian Diphtheria Epidemic of the 

1990s
South African Diphtheria Epidemics of 

1938–43
Spanish Diphtheria Epidemics of 1583–

1618
Tours Diphtheria Epidemic of 1818–20

DYSENTERY

Cause (infectious agent): bacterium, 
Shigella (bacillary dysentery); pro-
tozoan, Balantidium coli (Balantidial 
dysentery); protozoan, Entamoeba 
histolytica (amebic dysentery)

Mode of transmission: direct or indi-
rect fecal-oral transference, from 
infected person to another; contami-
nated food and water

Symptoms: diarrhea, fever, watery feces 
(often bloody), cramps, vomiting, 
swelling of large intestine

Prevention: sanitary disposal of human 
feces, good hygiene, hand washing, 
supervision of food handlers

Treatment: fluid and salt replacement; 
antibiotics, such as flurazolidone, 
norfloxacin, trimethoprim-
sulfamethoxazole, ciprofloxcain

h

Charles V’s Army Epidemic at Metz of 
1552

Crimean War Epidemics of 1854–56
Fiji Islands Epidemics of the Late 1700s 

and Early 1800s
Florence Dysentery Epidemic of 1425
French Dysentery Epidemic of 1738–42
French Dysentery Epidemic of 1779
German Typhus and Dysentery Epidemics 

of 1757–63
German Typhus, Typhoid, and Dysentery 

Epidemics of 1741–43
Guatemalan Dysentery Epidemic of 

1969–70
Henry IV’s Army Epidemics of 1081–83
Irish Pestilences of 1535–36
Irish Typhus and Dysentery Epidemic of 

1740–41
Irish Typhus and Dysentery Epidemic of 

1817–18
Irish Typhus and Dysentery Epidemic of 

1846–50
Londonderry and Dundalk Typhus and 

Dysentery Epidemics of 1689
Napoleon’s Army Epidemics in Russia of 

1812–13
New Zealand Epidemics of the 1790s
Prussian Army Dysentery Epidemic of 

1792
Scandinavian Epidemics of 1736–39
South Pacific Islands Dysentery Epidemics 

of 1843
Sri Lankan (Ceylonese) Dysentery Epi-

demic of 1942
Swedish Epidemics of the Early 1740s
Thirty Years’ War Epidemics of 1618–48
Torgau Typhus and Dysentery Epidemic 

of 1813
U.S. Civil War Epidemics of 1861–65
Xerxes, Plague of 480 B.C.

EBOLA

Cause (infectious agent): filovirus
Mode of transmission: person-to-per-

son by exposure to infected blood or 
body tissues

Symptoms: fever, diarrhea, vomiting, 
bleeding, loss of consciousness

Prevention: strict isolation of infected 
persons

Treatment: no specific treatment

h
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Congolese Ebola Outbreaks of 2003 and 
2005

Gabonese Ebola Epidemic of 2001–02
Gabonese Ebola Outbreaks of 1996
Sudanese Ebola Outbreaks of 1976 and 

1979
Ugandan Ebola Outbreak of 2000
Zairean Ebola Epidemic of 1976
Zairean Ebola Epidemic of 1995

ENCEPHALITIS

Cause (infectious agent): different but 
related arboviruses

Mode of transmission: mosquitoes, 
usually acquiring infection from 
wild birds or rodents

Symptoms: headache, drowsiness, fever, 
stiff neck, disorientation, weakness 
in arms and legs, tremors, coma

Prevention: destruction of breeding 
places of infective mosquitoes, mos-
quito bed nets, insect repellants, 
vaccination (Japanese encephalitis)

Treatment: no specific treatment

h

Australian Murray Valley Encephalitis 
Epidemics of 1917–18, 1922, 1925–26, 
1951, 1974

British Encephalitis Epidemic of 1919–31
Encephalitis Lethargica (von Economo’s 

Disease) Epidemic of 1915–26
Houston Encephalitis Epidemic of 1964
Indian and Nepalese Encephalitis Epidem-

ics of 2005
Japanese Encephalitis Epidemics of the 

1920s and 1930s

ERGOTISM

Cause (infectious agent): ergot fungus, 
Claviceps purpurea

Mode of transmission: excessive inges-
tion (eating) of ergot fungus, which 
grows on rye and other cereal grains

Symptoms: lack of blood flow, gan-
grene in small peripheral arteries in 
legs, nose, ear, and elsewhere

Prevention: destruction of infestation 
of ergot fungus spores on rye grain 
and other cereal grasses

Treatment: no cure; measures to 
improve body’s circulatory system

h

Finnish Ergotism Epidemics of the 1800s
Dancing Mania (Medieval Germany) of 

the 14th–16th Centuries
Russian Ergotism Epidemic of 1722

GONORRHEA

See VENEREAL DISEASES.

HANTAVIRUS

Cause (infectious agent): five different 
strains of hantavirus

Mode of transmission: human contact 
with infected feces, urine, saliva, 
and other droppings of various 
rodents

Symptoms: fever, muscle and abdomi-
nal pain, diarrhea, vomiting, cough, 
lung infection

Prevention: elimination of infective 
rodents

Treatment: no cure; treatment to stabi-
lize blood pressure

h

South American Hantavirus Outbreaks of 
the 1990s

U.S. Hantavirus (Sin Nombre Virus, Four 
Corners Disease) Outbreak of 1993

HIV/AIDS
See also VENEREAL DISEASE.
Cause (infectious agent): two human 

immunodeficiency viruses, HIV-1 
and HIV-2

Mode of transmission: contact with 
a human body fluid (primarily 
blood, semen, vaginal secretions) 
that contains the virus or infected 
cells

Symptoms: fever, rashes, fatigue, swol-
len lymph nodes, diarrhea, weight 
loss, anemia, wasting, opportunistic 
infections

Prevention: safe sex practices, sexual 
abstinence, condom use, clean 
needles

Treatment: no cure; testing several 
promising vaccines to slow the 
progress of AIDS in infected people

h

Brazilian HIV/AIDS Epidemic of the 
1980s–2000s

Caribbean HIV/AIDS Epidemic of 
c. 1989–2000s

Chinese HIV/AIDS Epidemic of the 1990s–
2000s

Eastern European and Central Asian HIV/
AIDS Epidemic of the 1990s–2000s

HIV/AIDS Pandemic of the 1980s–2000s
Indian HIV/AIDS Epidemic of the 1990s–

2000s

Latin American HIV/AIDS Epidemic of the 
1980s–2000s

South African HIV/AIDS Epidemic of the 
1980s–2000s

Sub-Saharan African HIV/AIDS Epidemic 
of the 1980s–2000s

Thai HIV/AIDS Epidemic of the 1990s–2000s
Ugandan HIV/AIDS Epidemic of the 

1980s–2000s
U.S. HIV/AIDS Epidemic of the 1980s–2000s
Western European HIV/AIDS Epidemic of 

the 1980s–2000s

HEMORRHAGIC FEVER

See also DENGUE, EBOLA.
Cause (infectious agent): different but 

related viruses
Mode of transmission: infective mos-

quito, infective tick, saliva and 
excreta of infected rodents

Symptoms: headache, fever, malaise, 
bleeding, diarrhea, sweating, 
rash, prostration, loss of 
consciousness

Prevention: mosquito, tick, and rodent 
control; no available vaccine

Treatment: no specific treatment

h

Bolivian Hemorrhagic Fever Epidemic of 
1959–64

Indian Kyasanur Forest Disease Epidemics 
of 1957–58

Korean Hemorrhagic Fever Epidemic of 
1951–54

Marburg Virus Epidemic of 1967

HEPATITIS

Cause (infectious agent): five hepatitis 
viruses: A, B, C, D, and E

Mode of transmission: primarily per-
son-to-person by fecal-oral route 
(hepatitis A and E); mainly contami-
nated blood, and among persons 
who share needles to inject drugs, 
and between sex partners 
(hepatitis B, C, and D)

Symptoms: nausea, vomiting, fever, 
joint pains, jaundice, wheals, loss of 
appetite, generalized weakness

Prevention: good hygiene; sanitary 
control and handling of food and 
water supplies; avoid high risk sex 
and illicit drug behavior; vaccina-
tion for A, B, and D (no vaccine 
available for C and E)

Treatment: no specific treatment

h
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Delhi Hepatitis Epidemic of 1955–56
Korean Hepatitis Epidemic of 1950–51
Middle East Hepatitis Epidemics of World 

War II 1939–45
Shanghai Hepatitis Epidemic of 1988
U.S. Civil War Epidemics 1861–65
U.S. Hepatitis C Epidemic of the 1990s–

2006
Xinjiang (Sinkiang) Hepatitis Epidemic of 

1986–88

INFLUENZA

Cause (infectious agent): different 
strains of influenza virus

Mode of transmission: direct contact 
by airborne droplets or indirect con-
tact from freshly soiled articles of 
infected person

Symptoms: chills, fever, headache, 
muscle pain, sore throat, cough, 
inflammation of sinuses

Prevention: annual vaccination, per-
sonal cleanliness, hand washing

Treatment: drink plenty of fluids, avoid 
exertion, isolation

h

Afghan Influenza Epidemic of 1918
Ashanti Influenza Epidemic of 1918
Asian Influenza Pandemic of 1957–58
Asiatic and European Influenza Pandemic 

of 1830–31
Asiatic and European Influenza Pandemic 

of 1836–37
Asiatic Influenza Pandemic of 1889–90
Australian Influenza Epidemic of 1918–19
Avian Influenza (Bird Flu) Outbreaks of 

c. 1997–   
British Influenza Epidemic of 1918–19
British Influenza Epidemic of 1950–51
British Influenza Epidemic of 1957–58
British Influenza Epidemic of 1968–70
Canadian Influenza Epidemic of 1918–19
Chinese Influenza Epidemic of 1918
Ethiopian Influenza Epidemic of 1918–19
European Influenza Epidemics of 1708–

09, 1712, 1729–30, and 1732–33
European Influenza Epidemics of 1742–43 

and 1762
European Influenza Pandemic of 1781–82
European Influenza Pandemic of 1788–89
European Influenza Pandemic of 1833
European Influenza Pandemic of 1847–48
European Influenza Pandemic of 1889–90
Fiji Islands Epidemics of the Late 1700s 

and Early 1800s
French Influenza Epidemic of 1740
Hong Kong Influenza Pandemic of 1968

Huron Indian Epidemics of 1634–40
Indian Influenza Epidemic of 1918–19
Indian Influenza Epidemic of 1957–58
Indonesian Influenza Epidemic of 1918
Italian Influenza Epidemic of 1580
Japanese Influenza Epidemic of 1957–58
Mauritian Influenza Epidemic of 1919
Moscow Influenza Epidemic of 1995–97
New England Influenza Epidemic of 

1789
New Zealand Epidemics of the 1790s
New Zealand Influenza Epidemic of 

1918–19
Nigerian Influenza Epidemic of 1918–19
Ontong Java Island Influenza Epidemics of 

1906, 1926, 1928, 1935–36, 1939
Papua New Guinea Influenza Epidemics 

of 1969–70
Paris Influenza Epidemic of 1918–19
Persian Influenza Epidemic of 1833
Persian Influenza Epidemic of 1918
Philippine Influenza Epidemic of 1918–19
Roman Pestilence of A.D. 212
Russian Influenza Epidemic of 1918–19
Russian Influenza Epidemics of 1925–50
Russian Influenza Epidemic of 1964–65
Russian Influenza Epidemic of 1968–69
Russian (Red) Influenza Pandemic of 

1977–78
Samoan Influenza Epidemics of the 

1800s
SARS Outbreaks of 2003–04
Scandinavian Epidemics of 1736–39
Sierra Leonean Influenza Epidemic of 

1918
South Pacific Islands Influenza Epidemic 

of 1918–19
Spanish Influenza Pandemic of 1917–19
Sydney Influenza Epidemics of 1890–91
Tanganyikan Influenza Epidemic of 1957
Turkish Influenza Epidemic of 1957–58
U.S. Influenza Epidemic of 1957–58
U.S. Influenza Epidemic of 1968–69
Yukon Indian Influenza Epidemic of 

1900

KALA-AZAR (LEISHMANIASIS)
Cause (infectious agent): protozoan 

Leishmaniasis
Mode of transmission: sandfly called 

Phlebotomus
Symptoms: fever, anemia, loss of 

weight, enlarged liver and spleen
Prevention: fly control with sprays and 

DDT, insect repellants
Treatment: antimony and diamidine 

compounds

h

Indian Kala-azar Epidemics, Early of 
1824, 1868–73, 1875–83, 1891–1901, 
1902–07, 1909–12, 1916–27

Indian Kala-azar Epidemics, Later of 
1943–49, 1973–81

Indian Kyasanur Forest Disease Epidemics 
of 1957–58

Sudanese Leishmaniasis Epidemic of 
1988–93

LASSA FEVER

Cause (infectious agent): closely 
related arenaviruses

Mode of transmission: contact with 
saliva and urine of infected rodents; 
person-to-person infection can 
occur

Symptoms: fever, chest pain, diffuse 
body aches, vomiting, small spots of 
blood under skin

Prevention: rodent control and 
destruction

Treatment: no specific treatment, quar-
antine, strict isolation of cases

h

Sierra Leonean Lassa Fever Epidemic of 
1972

LEGIONNAIRES’ DISEASE

Cause (infectious agent): bacterium 
Legionella pneumophila and other 
species of Legionella

Mode of transmission: primarily 
spread through air-conditioning sys-
tems and water supplies

Symptoms: fatigue, fever, head-
ache, muscle aches, dry cough 
and sputum, shortness of breath, 
pneumonia

Prevention: regular cleaning of air con-
ditioning and water supply systems

Treatment: antibiotics, such as fluo-
roquinolones, erythromycin, and 
azithromycin

h

British Legionnaires’ Disease Outbreak of 
2002

Philadelphia “Legionnaires’ Disease” Epi-
demic of 1976

Netherlands “Legionnaires’ Disease” Epi-
demic of 1999

“MAD COW” DISEASE (BOVINE 
SPONGIFORM ENCEPHALOPATHY)
Cause (infectious agent): prion (abnor-

mal protein molecule)
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Mode of transmission: eating contami-
nated beef or beef products

Symptoms: affects nervous system, 
development of microscopic holes 
in brain and changes in brain tissue 
(seen under a microscope), memory 
loss, dementia

Prevention: destruction of contami-
nated beef

Treatment: no cure

h

British “Mad Cow” Disease Outbreak 
(1988–2006)

MALARIA

Cause (infectious agent): parasite, 
Plasmodium

Mode of transmission: infective female 
Anopheles mosquito

Symptoms: recurrent shaking chills, 
fever, headache, sweating, shock, 
jaundice, renal failure, coma

Prevention: eradication of mosquito 
breeding places by spraying DDT; 
get rid of stagnant water; drain 
swamps and marshes; wear long-
sleeved shirts and long pants; insect 
repellants

Treatment: antimalarial drugs, such 
as chloroquine, mefloquine, and 
atovaquone/proguamil

h

African Malaria Epidemics of the 1990s–
2006

Brazilian Malaria Epidemic of 1938–40
Constantine Malaria Epidemic of 1941
Egyptian Malaria Epidemic of 1942–44
Ethiopian Malaria Epidemic of 1958
European Malaria Epidemic of 1678–82
European Malaria Epidemics of 1805–12 

and 1823–27
Frederick Barbarossa’s Army Epidemic of 

1167
Ghanian Malaria Epidemic of 1952–54
Henry IV’s Army Epidemics of 1081–83
Indian Malaria Epidemic of 1974–75
Indian Malaria Epidemics of the 1990s–

2005
Madagascan Malaria Epidemic of 1987–88
Mauritian Malaria Epidemic of 1866–68
Oregon Malaria Epidemic of 1829–33
Pakistani Malaria Epidemic of 1929
Punjab Malaria Epidemics of 1878–79
Punjab Malaria Epidemic of 1908
Russian Malaria Epidemic of 1922–23
Saudi Arabian Malaria Epidemic of 

1950–51

Somalian Malaria Epidemic of 1961
South African Malaria Epidemics of 

1929–35
South African Malaria Epidemic of 

1999–2000
Southwest Pacific Malaria Epidemics of 

1942–45
Sri Lankan (Ceylonese) Malaria Epidemic 

of 1934–35
Sri Lankan (Ceylonese) Malaria Epidemic 

of 1968–69
U.S. Civil War Epidemics of 1861–65
Usambara Malaria Epidemic of 1941–42

MARBURG VIRUS DISEASE

Cause (infectious agent): filovirus
Mode of transmission: person-to-per-

son by contact with blood or secre-
tions or body tissues of infected 
person

Symptoms: fever, vomiting, diarrhea, 
bleeding, loss of consciousness

Prevention: careful contact with, or 
avoidance of, infected people

Treatment: strict isolation of patients, 
no cure

h

Angolan Marburg Fever Epidemic of 
2004–05

Marburg Virus Epidemic of 1967

MEASLES (RUBEOLA)
See also RUBELLA (GERMAN MEASLES).
Cause (infectious agent): measles virus
Mode of transmission: spread by air-

borne droplet or by direct (or indi-
rect) contact with nasal or throat 
discharges or urine of infected per-
son or his/hers freshly soiled articles

Symptoms: fever, inflammation of 
sinuses, bronchitis, dusky-red 
blotchy rash

Prevention: vaccination
Treatment: no specific treatment, 

isolation, measles immune serum 
globulin

h

Antonine Plague (Plague of Galen) of A.D. 
165–180

Canadian Measles Epidemic of 1846–47
Cayuse Indian Measles Epidemic of 1847
Faeroe Islands Measles Epidemic of 1846
Fiji Islands Measles Epidemics of 1875, 

1903, and 1911
French Polynesian Measles Epidemic of 

1854

French Polynesian Measles Epidemic of 
1950–51

Gilbert and Ellice Islands Measles Epi-
demics of 1890 and 1936

Huron Indian Epidemics of 1634–40
Japanese Measles Epidemics of A.D. 998 

and 1025
Japanese Measles Epidemic of 1690–91
Japanese Measles Epidemic of 1708–09
Japanese Measles Epidemic of 1730–31
Japanese Measles Epidemic of 1753
Japanese Measles Epidemic of 1803
Japanese Measles Epidemic of 1823–24
Japanese Measles Epidemic of 1862
New Zealand Measles Epidemics of 1835 

and 1854
New Zealand Measles Epidemics of 1915–

16 and 1938
Nigerian Measles Outbreak of 2005
Seneca Indian Measles Epidemic of 

1592–96
Sydney Measles Epidemics of the 1800s
Tongan and Samoan Measles Epidemics 

of 1893
U.S. Civil War Epidemics of 1861–65

MENINGITIS (CEREBROSPINAL FEVER)
Cause (infectious agent): bacteria, 

Neisseria meningitidis and Strepto-
coccus pneumoniae

Mode of transmission: airborne 
droplets and direct contact with 
discharges from nose and throat of 
infected person

Symptoms: fever, headache, nausea, 
vomiting, stiff neck, pinkish rash, 
delirium, prostration, coma

Prevention: vaccination, good hygiene, 
avoid overcrowding.

Treatment: antibiotics, such as penicil-
lin and corticosteroids; replacement 
of fluids

h

Albenga Meningitis Epidemic of 1815
Burundian Meningitis Epidemic of 1992
Chadian Meningitis Epidemic of 1937–39
Ghanian Meningitis Epidemics of 1945–49
Italian Meningitis Epidemics of 1839–45
Mongallan Meningitis Epidemics of 1918–

24 and 1926–31
Moroccan Meningitis Epidemics of 

1967–70
Nigerian Meningitis Epidemics of 1949 

and 1950
Santiago Meningitis Epidemic of 1941–43
South African Meningitis Epidemics of 

1967–72
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Tanganyikan Meningitis Epidemic of 1942
Upper Voltaic Meningitis Epidemic of 

1939
West African Meningitis Epidemic of 1996

MILIARY FEVER

See also SWEATING SICKNESS.
Cause (infectious agent): no specific 

cause
Mode of transmission: unknown
Symptoms: excessive sweating, fever, 

itchy skin rash with pimples
Treatment: topical treatments for skin 

rash, keep skin cool and dry

h

French Miliary Fever Epidemics of the 
1800s

Picardy Sweat of 1718–1879

MUMPS (INFECTIOUS PAROTITIS)
Cause (infectious agent): mumps virus 

(a myxovirus)
Mode of transmission: breathing in 

tiny airborne droplets coughed out 
by infected person or direct contact 
with infected saliva

Symptoms: chills, fever, painful swell-
ing of salivary glands (usually the 
parotid), painful and swollen testes 
(in adult males)

Prevention: vaccination
Treatment: no specific treatment, 

isolation

h

British Mumps Epidemic of 2004–06
Guam Mumps Epidemic of 1947–48
Iowan Mumps Epidemic of 2006
Thasian Mumps Epidemic of c. 410 B.C.

NIPAH VIRUS FEVER

Cause (infectious agent): Nipah virus 
(a paramyxovirus)

Mode of transmission: infection 
spread from large fruit bat, 
Pteropus vampyrus, first to pigs 
and other animals and then to 
humans

Symptoms: high fever, flu-like respi-
ratory difficulty, muscle pains, 
encephalitis, drowsiness, convul-
sions, coma

Prevention: control of diseased pigs 
and other animals

Treatment: no effective treatment, riba-
virin lessens symptoms

h

Malaysian Nipah Outbreak of 1998–99

ONCHOCERCIASIS (RIVER BLINDNESS)
Cause (infectious agent): microscropic, 

nematode worm, Onchocerca 
volvulus

Mode of transmission: female Simulium 
blackfly

Symptoms: itching, nodules and rash on 
skin, visual disturbances (blindness 
may occur after five to six years)

Prevention: wear protective clothing 
and headgear, eradication of black-
fly breeding places

Treatment: drugs such as Suramin, 
excision of nodules to eliminate 
adult worms and tumors in skin

h

Brazilian Onchocerciasis Epidemic of 1996

PLAGUE

See BUBONIC PLAGUE, PNEUMONIC 
PLAGUE, SEPTICEMIC PLAGUE.

PNEUMONIA

Cause (infectious agent): various 
pathogenic bacteria or viruses 
(depending upon the many forms of 
pneumonia)

Mode of transmission: direct person-
to-person contact by airborne drop-
lets or indirect contact by freshly 
soiled articles with respiratory dis-
charges from an infected person

Symptoms: shaking chills, fever, chest 
pain, cough (often viral infection of 
the respiratory tract)

Prevention: avoid overcrowding, good 
personal hygiene

Treatment: antibiotics, such as penicil-
lin (oral or intramuscularly)

h

Peking Pneumonia Epidemics of 1949, 
1952–53, and 1958–59

South African Pneumonia Epidemics of the 
Early 1900s

South African Pneumonia Epidemics of 
1926–40

PNEUMONIC PLAGUE

See also BUBONIC PLAGUE, SEPTICEMIC 
PLAGUE.

Cause (infectious agent): plague bac-
terium, Yersinia pestis or Pasteurella 
pestis

Mode of transmission: inhalation of 
exhaled airborne droplets from 
plague-infected person

Symptoms: high fever, restlessness, 
mental confusion, toxemia, prostra-
tion, delirium, coma

Prevention: rat control, sanitary pro-
grams, vaccination

Treatment: quarantine; isolation; anti-
biotics, such as streptomycin, tetra-
cycline, and chloramphenicol

h

Ashanti Plague of 1924–25
Chinese Plague of 1917–18
Chinese Plague of 1931–32
Egyptian Plague of 1347–49
Ghanian Plague of 1908
Indian Plague of 1994
Javanese (Indonesian) Plague of 1932–34
Kenyan Plague of 1941–42
Kilimanjaro Plague of 1912
Los Angeles Plague of 1924–25
Madagascan Plague of 1924–25
Madagascan Plague of 1933–37
Manchurian Plague of 1910–11
Moroccan Plague of 1911
Northern Rhodesian (Zambian) Plague of 

1917–18
South African Plagues of 1935 and 1936
Ugandan Plagues of 1926–31
U.S. Plague Outbreaks of the 1900s
Vietnamese Plagues of the Early 1900s
Zairean Plague of 1992

POLIOMYELITIS (INFANTILE PARALYSIS)
Cause (infectious agent): poliovirus
Mode of transmission: close associa-

tion with pharyngeral secretions or 
feces of infected person

Symptoms: fever, headache, sore throat, 
malaise, stiff neck, muscle pain

Prevention: vaccination
Treatment: no specific treatment, ven-

tilator maybe for breathing

h

Angolan Poliomyelitis Epidemic of 1999
Bangkok Poliomyelitis Epidemic of 1952
Copenhagen Poliomyelitis Epidemic of 

1952
Indian Poliomyelitis Epidemics of World 

War II from 1939–45
Israeli Poliomyelitis Epidemics of 1950–52
Los Angeles Poliomyelitis Epidemic of 

1934
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Malaysian Poliomyelitis Epidemic of 
1971–72

Maltese Poliomyelitis Epidemic of 1942–43
New York Poliomyelitis Epidemic of 1907
New Zealand Poliomyelitis Epidemics of 

1914–16, 1924–25, 1936–37, 1947–
49, 1952–53, 1955–56

Nicobar Islands Poliomyelitis Epidemic 
of 1947

Philippine Poliomyelitis Epidemic of 
1944–45

Singapore Poliomyelitis Epidemic of 
1958–59

Solomon Islands Poliomyelitis Epidemic 
of 1951

Stockholm Poliomyelitis Epidemic of 1887
Swedish Poliomyelitis Epidemic of 1905
Swedish Poliomyelitis Epidemic of 1911
Tahitian Poliomyelitis Epidemic of 1951
U.S. Poliomyelitis Epidemic of 1916
U.S. Poliomyelitis Epidemic of 1931
U.S. Poliomyelitis Epidemic of 1942–53
Vermont Poliomyelitis Epidemic of 1894
Vietnamese Poliomyelitis Epidemics of 

1958–60

RELAPSING FEVER

Cause (infectious agent): different 
strains of spirochete bacterium

Mode of transmission: louse or tick
Symptoms: chills, fever, headache, 

vomiting, muscle and joint pain, 
generalized body rash

Prevention: lice and tick control
Treatment: antibiotics

h

Algerian Relapsing Fever Epidemic of 
1943–46

Egyptian Relapsing Fever Epidemic of 
1944–46

Kenyan Relapsing Fever Epidemic of 
1945–46

Malian Relapsing Fever Epidemic of 
1921–22

Moroccan Relapsing Fever Epidemic of 
1945–46

Sudanese Relapsing Fever Epidemic of 
1926–28

Swedish Epidemics of the Early 1740s

RIFT VALLEY FEVER

See also DENGUE.
Cause (infectious agent): Rift Valley 

virus
Mode of transmission: mosquito
Symptoms: headache, fever, malaise, 

myalgia, vomiting, nausea

Prevention: mosquito control, careful 
handling of infected animals (reser-
voirs for the virus), vaccination

Treatment: no specific treatment

h

Egyptian Rift Valley Fever Epidemic of 
1977

Kenyan and Somali Rift Valley Outbreaks 
of 2006–07

Saudi Arabian and Yemeni Rift Valley Out-
breaks of 2000

ROSS RIVER FEVER (EPIDEMIC 
POLYARTHRITIS)
Cause (infectious agent): Ross River 

virus (an arbovirus)
Mode of transmission: Culicine 

mosquito
Symptoms: skin rash, arthritis primar-

ily in extremities’ small joints
Prevention: eradication of mosquito 

breeding places
Treatment: no specific treatment

h

Southwest Pacific Ross River Fever Epi-
demics of 1979–80

RUBELLA (GERMAN MEASLES)
See also MEASLES (RUBEOLA).
Cause (infectious agent): rubella virus
Mode of transmission: airborne drop-

lets with naso-pharyngeal secre-
tions of infected person or indirect 
contact via freshly soiled articles 
with infected discharges from the 
nose or throat

Symptoms: skin rash, mild fever, head-
ache, malaise, mild coryza, arthral-
gia or arthritis

Prevention: vaccination, isolation to 
protect nonimmune

Treatment: no specific treatment

h

Australian Rubella Epidemic of 1938–41
Japanese Rubella Epidemic of 1684
Taiwanese Rubella Epidemics of 1957–58 

and 1968–69
U.S. Rubella Epidemic of 1964

SARS
See INFLUENZA.

SCARLET FEVER

Cause (infectious agent): bacterium (a 
strain of Streptococcus)

Mode of transmission: direct contact 
with infected person

Symptoms: diffused pink-red rash, sore 
throat, high fever, nausea

Prevention: cleanliness in all food 
handling

Treatment: antibiotics, such as oral 
penicillin

h

Australian Scarlet Fever Epidemic of 
1875–76

New England Diphtheria and Scarlet 
Fever Epidemics of 1735–40

New England Scarlet Fever Epidemic of 
1793–95

SCHISTOSOMIASIS (BILHARZIASIS)
Cause (infectious agent): parasitic 

worms, Schistosoma haematobium, 
Schistosoma mansoni, and Schisto-
soma japonicum

Mode of transmission: freshwater snail
Symptoms: chills, fever, aches, abdomi-

nal cramps, swelling of liver, blad-
der irritation, pneumonia, maybe 
bloody diarrhea

Prevention: avoid swimming and bath-
ing in snail-infested, contaminated 
waterways; boil drinking water; 
sanitary sewage system

Treatment: Praziquantel, stibophen, 
niridazole, and tarter emetic

h

Iraqi Schistosomiasis Epidemics of c. 
1910–30

Philippine Schistosomiasis Epidemic of 
1944–45

SCURVY

Cause (infectious agent): vitamin C 
deficiency in human diet

Symptoms: bleeding around gums, 
under skin, and into joints; swollen 
purple gums; weight loss; fatigue; 
weakness

Prevention: healthy nutritional diet
Treatment: daily vitamin C 

supplements

h

Crimean War Epidemics of 1854–56
Crusader Epidemic at Acre of 1189–91
Crusader Epidemic at Adalia of 1148
Crusader Epidemic at Al Mansurah of 1250
Crusader Epidemic at Antioch of 1098
Crusader Epidemic at Damietta of 

1218–19



Thirty Years’ War Epidemics of 1618–48
U.S. Civil War Epidemics of 1860–65

SEPTICEMIC PLAGUE

See also BUBONIC PLAGUE, PNEUMONIC 
PLAGUE.

Cause (infectious agent): plague bac-
terium, Yersinia pestis or Pasteurella 
pestis

Mode of transmission: infection of 
human blood by pathogenic agent

Symptoms: toxemia, shock, high fever, 
prostration, delirium, coma

Prevention: rat and rodent control, 
sanitary programs, vaccination

Treatment: antibiotics, such as chlor-
amphenicol, streptomycin, and 
tetracycline

h

Ashanti Plague of 1924–25
Egyptian Plague of 1347–49
Madagascan Plague of 1924–25
Madagascan Plague of 1933–37
Northern Rhodesian (Zambian) Plague of 

1917–18
Senagalese Plague of 1942–44
Ugandan Plagues of 1926–31
U.S. Plague Outbreaks of the 1900s
Zairean Plague of 1992

SEXUALLY TRANSMITTED DISEASE 
(STD)
See HIV/AIDS, SYPHILIS, VENEREAL 

DISEASE.

SLEEPING SICKNESS 
(TRYPANOSOMIASIS)
Cause (infectious agent): protozo-

ans, Trypanosoma gambiense and 
Trypanosoma rhodesiense (both in 
Africa) and Trypanosoma cruzi (in 
South America)

Mode of transmission: tsetse fly (infec-
tive Glossina) in Africa and feces 
from reduviid bug (barbeiro) in 
South America

Symptoms: intense headache, fever, 
swollen glands, rash, chronic weak-
ness, somnolence, wasting of body, 
coma

Prevention: control and destruction of 
tsetse fly and reduviid bug habitats; 
insecticides

Treatments: drugs such as suramin, 
pentamidine, or melarsoprol (for 
African form of the disease); no 

specific treatment (drug) for South 
American form

h

Chadian Sleeping Sickness Epidemic of 
1912–40

Congolese Sleeping Sickness Epidemic of 
1895–1906

Ghanian Sleeping Sickness Epidemic of 
1936–41

Príncipe Sleeping Sickness Epidemic of 
1898–1913

Ugandan Sleeping Sickness Epidemic of 
1940–43

Ugandan-Tanganyikan Sleeping Sickness 
Epidemic of 1900–09

SMALLPOX

Cause (infectious agent): variola virus
Mode of transmission: contact with 

infected person’s respiratory dis-
charges, skin lesions and mucous 
membranes, or recently contami-
nated material

Symptoms: fever, headache, backache, 
abdominal pain, red-spotted rash, 
crusted pustules, delirium

Prevention: vaccination, isolation
Treatment: no specific treatment, 

although certain antiviral drugs 
being studied

h

Afghan Smallpox Epidemic of 1970–72
Angolan Smallpox Epidemic of 1864–65
Antonine Plague (Plague of Galen) of A.D. 

165–180
Australian Smallpox Epidemic of 1788–89
Bangladeshi Smallpox Epidemic of 

1971–73
Blackfoot Indian Smallpox Epidemic of 

1837–38
Boston Smallpox Epidemic of 1666
Boston Smallpox Epidemic of 1677–78
Boston Smallpox Epidemic of 1702–03
Boston Smallpox Epidemic of 1721–22
Boston Smallpox Epidemic of 1763–64
Brazilian Smallpox Epidemic of 1555–62
Brazilian Smallpox Epidemic of 1660
Brazilian Smallpox Epidemic of 1665–66
Brazilian Smallpox Epidemic of 1878
Brazilian Smallpox Epidemic of 1905
Brazilian Smallpox Epidemic of 1967–71
British Smallpox Epidemic of 1796
British Smallpox Epidemic of 1816–19
British Smallpox Epidemic of 1837–40
British Smallpox Epidemic of 1871–72
British Smallpox Epidemic of 1901–02
Calcutta Smallpox Epidemics of the 1800s

Canadian Indian Smallpox Epidemic of 
1837

Canadian Smallpox Epidemic, Great of 
1755–57

Cape Colony and Cape Town Smallpox 
Epidemic of 1713

Cape Colony and Cape Town Smallpox 
Epidemic of 1755

Cape Colony and Cape Town Smallpox 
Epidemic of 1882–85

Chadian Smallpox Epidemic of 1922–32
Colombian Smallpox Epidemic of 1776
Connecticut Smallpox Epidemic of 1634
English Smallpox Epidemic of 1751–53
English Smallpox Epidemic of 1825–26
Ethiopian Smallpox Epidemics of 1886–98
European Smallpox Pandemic of 1870–75
Frankish Smallpox Epidemic of A.D. 580
Ghanian Smallpox Epidemic of 1945–47
Greenlandic Smallpox Epidemic of 

1733–34
Gros Ventre Indian Smallpox Epidemic of 

1869
Guinean Smallpox Epidemic of 1967
Hawaiian Smallpox Epidemic of 1853
Hispaniola Smallpox Epidemic of 1507
Hispaniola Smallpox Epidemic of 1518
Huron Indian Epidemics of 1634–40
Icelandic Smallpox Epidemic of 1707–09
Indian Smallpox Epidemic of 1769–70
Indian Smallpox Epidemic of 1973–74
Indonesian Smallpox Epidemics of 1965–67
Irish Pestilences of 1535–36
Iroquois Indian Smallpox Epidemic of 

1662
Italian Smallpox Epidemic of 1814
Italian Smallpox Epidemic of 1870–72
Italian Smallpox Epidemic of 1900–02
Italian Smallpox Epidemic of 1920–21
Japanese Epidemic of A.D. 585–587
Japanese Smallpox Epidemic of A.D. 

735–737
Japanese Smallpox Epidemics of the 

Eighth and Ninth Centuries A.D.
Japanese Smallpox Epidemics of the Tenth 

Century A.D.
Kenyan Smallpox Epidemic of 1897–99
London Smallpox Epidemics of 1667–68, 

1674, and 1681
London Smallpox Epidemic of 1721
Madagascan Smallpox Epidemic of 

1817–18
Mandan Indian Smallpox Epidemic of 

1837
Massachusetts Smallpox Epidemic of c. 

1617–19
Massachusetts Smallpox Epidemic of c. 

1633
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Massachusetts Smallpox Epidemic of 
1648–49

Mexican-Guatemalan Smallpox Epidemic 
of 1797

Mexican Smallpox Epidemic of 1520–21
Mexico City Smallpox Epidemic of 1779
Montreal Smallpox Epidemic of 1885
New York Smallpox Epidemics of 1868–75
Nigerian Smallpox Epidemic of 1930–35
Omaha Indian Smallpox Epidemic of 1802
Peruvian Smallpox Epidemic of 1525–27
Peruvian Smallpox Epidemic of 1585
Philippine Smallpox Epidemic of 1591
Quebec Smallpox Epidemic of 1776
Rhodesian Smallpox Epidemic of 1946–48
Rio de Janeiro Smallpox Epidemics of 

1904 and 1908
Saudi Arabian Smallpox Epidemic of A.D. 

569–571
Scandinavian Epidemics of 1736–39
Scottish Smallpox Epidemics of 1823–31
Somalian Smallpox Epidemic of 1936
Sydney Smallpox Epidemic of 1881–82
Tahitian Smallpox Epidemic of 1841
U.S. Civil War Epidemics of 1861–65
U.S. Smallpox Epidemic of 1901–03
Venezuelan Smallpox Epidemic of 1580
Zambean Smallpox Epidemic of 1955

SWEATING SICKNESS

See also MILIARY FEVER.
Cause (infectious agent): unknown
Symptoms: chills, tremors, fever, pro-

fuse sweating, heart palpitations, 
weakness

Treatment: no specific treatment

h

English Sweating Sickness (English 
Sweat) Epidemics of 1485, 1507–08, 
1516–17, 1529, 1551

European Sweating Sickness Epidemics, 
Northern of 1529

Picardy Sweat of 1718

SYPHILIS

See also VENEREAL DISEASE.
Cause (infectious agent): bacteria, 

Treponema pallidum
Mode of transmission: sexual encoun-

ter with infected person
Symptoms: ulcer or chancre at infec-

tion site, skin rash, mouth sores, 
fever, fatigue, weight loss, enlarged 
lymph nodes

Prevention: good health and sex edu-
cation, discouragement of sexual 
promiscuity

Treatment: antibiotics, such as azithro-
mycin, ceftriaxone, doxycycline, 
and levofloxacin

h

French Army Syphilis Epidemic of 
1494–95

Japanese Syphilis Epidemic of 1512
Tahitian Venereal Disease Epidemic of 

1768–69
U.S. Venereal Disease Epidemics of the 

1990s

TRYPANOSOMIASIS

See SLEEPING SICKNESS.

TUBERCULOSIS (TB)
Cause (infectious agent): tuber-

cule bacterium, Mycobacterium 
tuberculosis

Mode of transmission: exposure to 
bacteria in airborne droplets from 
sputum of infected persons

Symptoms: cough, yellow sputum, 
night cold sweats, decreased energy 
and appetite, weight loss, chest pain, 
pleural effusion

Prevention: vaccination, prevent risky 
overcrowding

Treatment: antibiotics, such as isonia-
zid, rifampin, pyrazinamide, strep-
tomycin, and ethambutol

Ghanian Tuberculosis Epidemic of 1942–
44

South African Tuberculosis Epidemics of 
1906–14

TB (Tuberculosis) Pandemic of the 
1990s–   

TYPHOID FEVER

Cause (infectious agent): typhoid bac-
terium, Salmonella typhosa

Mode of transmission: food or water 
contaminated with feces or urine 
from infected person; food contami-
nated by unclean food handlers or 
by flies

Symptoms: chills, headache, gastroin-
testinal upset, spiking fever, rose-
spotted rash, constipation, spleen 
enlargement

Prevention: vaccination, sanitary con-
trol of food and water supply

Treatment: antibiotics, such as chlor-
amphenicol, tetracycline, ciproflox-
acin, and ampicillin

h

British Colombian Typhoid Epidemics of 
1908–13

British Typhoid Epidemic in the Boer War 
of 1899–1902

Crusader Epidemic at Antioch of 1089
French Typhus and Typhoid Epidemics of 

1740–42
Henry IV’s Army Epidemics of 1081–83
Italian Typhoid Epidemics of 1950–52
Javanese (Indonesian) Typhoid Epidemic 

of 1846–50
Kenyan Typhoid Epidemic of 1954
South-West African Typhoid Epidemic of 

1904–07
U.S. Civil War Epidemics of 1861–65

TYPHUS FEVER

Cause (infectious agent): rickettsia 
(parasitic microorganism and differ-
ent type of bacterium)

Mode of transmission: louse (epidemic 
typhus); flea (murine typhus); mite 
(scrub typhus)

Symptoms: high fever, severe headache, 
extreme fatigue, spotted rash on 
trunk, muscular pains

Prevention: vaccination; cleanliness; 
bug control

Treatment: antibiotics, such as 
tetracycline, doxycycline, or 
chloramphenicol

h

Augsburg Typhus Epidemic of 1703–04
Austrian and Prussian Typhus Epidemics 

of 1805–07
Cambridge Typhus Epidemic (Black 

Assize) of 1522
Canadian Typhus Epidemic of 1847
Cava Typhus Epidemic of 1083
Charles V’s Army Epidemic at Metz of 

1552
Crimean War Epidemics of 1854–56
Danzig Typhus Epidemic of 1807
Danzig Typhus Epidemic of 1813
Egyptian Typhus Epidemic of 1940–45
English Typhus Epidemic of 1816–19
English Typhus Epidemic of 1837–38
English Typhus Epidemic of 1847–48
Ethiopian Typhus Epidemic of 1876
Exeter Typhus Epidemic (Black Assize) 

of 1586
French Army Typhus Epidemic of 

1528
French Typhus and Typhoid Epidemics of 

1740–42
French Typhus Epidemics of 1813–14
German Typhus Epidemic of 1734



German Typhus and Dysentery Epidemics 
of 1757–63

German Typhus Epidemics of 1813–14, 
Northern

German Typhus Epidemics of 1813–14, 
Southern

German Typhus, Typhoid, and Dysentery 
Epidemics of 1741–43

Granada Typhus Epidemic of 1489
Iranian (Persian) Typhus Epidemic of 

1942–44
Irish Pestilences of 1519–25
Irish Typhus and Dysentery Epidemic of 

1740–41
Irish Typhus and Dysentery Epidemic of 

1817–18
Irish Typhus and Dysentery Epidemic of 

1846–50
Irish Typhus Epidemic of 1836–40
Irish Typhus Epidemics of 1708–10, 1718–

10, and 1728–30
Italian Typhus Epidemic of 1505
Italian Typhus Epidemics of 1796–1800
Italian Typhus Epidemic of 1816–18
Japanese-Korean Typhus Epidemic of 

1945–46
Joachim’s Army Typhus Epidemic of 

1542
Londonderry and Dundalk Typhus and 

Dysentery Epidemics of 1689
London Typhus Epidemic of 1661–65
London Typhus Epidemic of 1685–86
London Typhus Epidemic of 1709–20
London Typhus Epidemic of 1726–29
London Typhus Epidemic of 1741–42
London Typhus Epidemic (Black Assize) 

of 1750
London Typhus Epidemic of 1862–65
Mainz Typhus Epidemic of 1813–14
Maximilian II’s Army Epidemic of 1566
Mexican Typhus Epidemic of 1576
Mexico City Typhus Epidemic of 1813
Moroccan Typhus Epidemic of 1942–45
Naples Typhus Epidemic of 1943–44
Napoleon’s Army Epidemics in Russia of 

1812–13
Oxford Typhus Epidemic (Black Assize) 

of 1577
Oxford Typhus Epidemic of 1643
Prussian Typhus Epidemics of 1812–14
Reading Typhus Epidemic of 1643
Russian Typhus Epidemics of 1914–22
Scottish Typhus Epidemic of 1836–40
Serbian Typhus Epidemic of 1914–15
South African Typhus Epidemics of 1934 

and 1935
Southwest Pacific Typhus Epidemics of 

1942–45

Swedish Epidemics of the Early 1740s
Thirty Years’ War Epidemics of 1618–48
Tiverton Typhus Epidemic of 1644
Torgau Typhus and Dysentery Epidemic 

of 1813
Tunis Typhus Epidemic of 1868
U.S.-British-Chinese Armies’ Typhus Epi-

demic of 1943–45

VENEREAL DISEASE

See also HIV/AIDS.
Cause (infectious agent): bacteria, 

Treponema pallidum (syphilis); Neis-
seria gonorrhoeae (gonorrhea); Chla-
mydia trachomatis (chlamydia)

Mode of transmission: sexual encoun-
ter with infected person

Symptoms: syphilis: ulcer or chancre 
at infection site, skin rash, mouth 
sores, fever, fatigue, weight loss, 
enlarged lymph nodes; gonorrhea: 
painful urination, swollen penis, 
discharge from vagina, fever, deep 
pelvic pain, pus; chlamydia: burn-
ing and frequent urination, dis-
charge from penis, pus from 
urethra, yellow pus and mucus 
from vagina, pain in lower 
abdomen

Prevention: good health and sex edu-
cation, discouragement of sexual 
promiscuity

Treatment: antibiotics, such as azithro-
mycin, ceftriaxone, doxycycline, 
and levofloxacin

h

Japanese Syphilis Epidemic of 1512
French Army Syphilis Epidemic of 

1494–95
Tahitian Venereal Disease Epidemic of 

1768–69
U.S. Venereal Disease Epidemics of the 

1990s–2006

WEST NILE FEVER OR VIRUS

See also DENGUE; ENCEPHALITIS.
Cause (infectious agent): West Nile 

virus (an arbovirus)
Transmission: mosquito
Symptoms: fever, headache, rash, 

encephalitis, myalgia, vomiting
Prevention: mosquito and bird (host 

for virus) control, insect repellant, 
wearing long-sleeved shirts and long 
pants

Treatment: no specific treatment

h

Israeli West Nile Fever Epidemics of the 
1950s

Israeli West Nile Virus Epidemic of 2000
U.S. West Nile Virus Outbreaks of 1999–

2005

WHOOPING COUGH (PERTUSSIS)
Cause (infectious agent): pertussis bac-

terium, Bordetella pertussis
Mode of transmission: inhalation of 

airborne droplets from coughs of 
infected person

Symptoms: fits of severe coughing that 
end in high pitched, deeply indrawn 
breath (whoop)

Prevention: vaccination
Treatment: isolation; quarantine of 

non-immune; antibiotics, such as 
erythromycin, clarithromycin, or 
azithromycin

h

Italian Whooping Cough Epidemics of 
1901–05

Massachusetts Smallpox Epidemic of 
1648–49

New Zealand Whooping Cough Epidemics 
of 1873 and 1907

Paris Whooping Cough Epidemic of 1578
Samoan Whooping Cough Epidemics of 

1849, 1907, 1926, 1936–37, 1950

YELLOW FEVER

Cause (infectious agent): arbovirus
Mode of transmission: mainly by infec-

tive Aëdes aegypti mosquito; some-
times by infected jungle animal or 
person-to-person

Symptoms: fever, headache, muscle 
ache, nausea, yellowish skin, vomit-
ing, bleeding from nose, mouth, and 
digestive tract

Prevention: vaccination, eradication 
and control of mosquitoes

Treatment: no specific treatment

h

Bahamian Yellow Fever Epidemic of 
1862–64

Barbadian Yellow Fever Epidemic of 1647
Barbadian Yellow Fever Epidemic of 1691
Barcelona Yellow Fever Epidemic of 1821
Cádiz Yellow Fever Epidemic of 1800
Cádiz Yellow Fever Epidemic of 1810
Charleston Yellow Fever Epidemic of 1699
Charleston Yellow Fever Epidemic of 1706
Charleston Yellow Fever Epidemics of 

1728 and 1732
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Charleston Yellow Fever Epidemic of 
1792–99

Ethiopian Yellow Fever Epidemic of 
1960–62

Ghanian Yellow Fever Epidemic of 1926
Gibraltar Yellow Fever Epidemics of 

1804–28
Guayaquil Yellow Fever Epidemics of 

1740, 1743, and 1842
Haitian Yellow Fever Epidemic of 1794–98
Haitian Yellow Fever Epidemic of 1802
Havana Yellow Fever Epidemic of 1761–

62
Havana Yellow Fever Epidemic of 1899–

1900

Hispaniola Yellow Fever Epidemic of 
1495–96

Jamaican Yellow Fever Epidemic of 1655
Livorno-Lucca Yellow Fever Epidemic of 

1804
New Haven Yellow Fever Epidemic of 

1794
New York Yellow Fever Epidemic of 1668
New York Yellow Fever Epidemic of 

1702
New York Yellow Fever Epidemics of 1743 

and 1745
New York Yellow Fever Epidemic of 1795
Nigerian Yellow Fever Epidemic of 

1986–90

Panamanian Yellow Fever Epidemics of 
1880–1904

Philadelphia Yellow Fever Epidemic of 1793
Quebec Yellow Fever Epidemic of 1710
Rio de Janeiro Yellow Fever Epidemics of 

1849–1902
Senegalese Yellow Fever Epidemic of 1778
Senegalese Yellow Fever Epidemic of 1965
Sierra Leonean Yellow Fever Epidemics of 

1815–85
Spanish Yellow Fever Epidemics of 

1803–05
Sudanese Yellow Fever Epidemic of 1940
U.S. Yellow Fever Epidemics of 1878–79
Venezuelan Yellow Fever Epidemic of 1929



467

(Entries are listed chronologically 
by region.)

AFGHANISTAN

See MIDDLE EAST.

AFRICA

Carthaginian Plague of 396 B.C.
Egyptian Plague of 1347–49
Cape Colony and Cape Town Smallpox 

Epidemic of 1713
Cape Colony and Cape Town Smallpox 

Epidemic of 1755
Senegalese Yellow Fever Epidemic of 

1778
Sierra Leonean Yellow Fever Epidemics of 

1815–85
Madagascan Smallpox Epidemic of 

1817–18
Tunisian Plague of 1818–20
Egyptian Plague of 1834–35
Tunisian Cholera Epidemic of 1849–50
Angolan Smallpox Epidemic of 1864–65
Mauritian Malaria Epidemic of 1866–68
Tunisian Typhus Epidemic of 1868
Zanzibar Cholera Epidemic of 1869
Ethiopian Typhus Epidemic of 1876
Cairo and Alexandria Diphtheria Epidem-

ics of 1882–86
Cape Colony and Cape Town Smallpox 

Epidemic of 1882–85
Egyptian Cholera Epidemic of 1883
Ethiopian Smallpox Epidemics of 1886–98
Congolese Sleeping Sickness Epidemic of 

1895–1906
Príncipe Sleeping Sickness Epidemic of 

1898–1913
Kenyan Smallpox Epidemic of 1897–99
British Typhoid Epidemic in the Boer War
Ugandan-Tanganyikan Sleeping Sickness 

Epidemic of 1900–09
South African Pneumonia Epidemics of the 

Early 1900s
South African Tuberculosis Epidemics of 

1906–14
Egyptian Cholera Epidemic of 1902
South-West African Typhoid Epidemic of 

1904–07
Ghanian Plague of 1908
Tripoli Cholera Epidemic of 1911

Moroccan Plague of 1911
Chadian Sleeping Sickness Epidemic of 

1912–40
Kilimanjaro Plague of 1912
Northern Rhodesian (Zambian) Plague of 

1917–18
Ashanti Influenza Epidemic of 1918
Ethiopian Influenza Epidemic of 1918–19
Mauritian Influenza Epidemic of 1919
Mongallan Meningitis Epidemics of 1918–

24 and 1926–31
Nigerian Influenza Epidemic of 1918–19
Sierra Leonean Influenza Epidemic of 

1918
Malian Relapsing Fever Epidemic of 

1921–22
Chadian Smallpox Epidemics of 1922–32
Ashanti Plague of 1924–25
Madagascan Plague of 1924–25
Ghanian Yellow Fever Epidemic of 1926
Durban Dengue Epidemic of 1926–27
Sudanese Relapsing Fever Epidemic of 

1926–28
Ugandan Plagues of 1926–31
South African Pneumonia Epidemics of 

1926–40
Nigerian Smallpox Epidemic of 1930–35
Madagascan Plague of 1933–37
South African Typhus Epidemics of 1934 

and 1935
South African Plagues of 1935 and 1936
Somalian Smallpox Epidemic of 1936
Ghanian Sleeping Sickness Epidemic of 

1936–41
Chadian Meningitis Epidemic of 1937–39
South African Diptheria Epidemics of 

1938–43
Upper Voltaic Meningitis Epidemic of 

1939
Sudanese Yellow Fever Epidemic of 1940
Egyptian Typhus Epidemic of 1940–45
Ugandan Sleeping Sickness Epidemic of 

1940–43
Constantine Malaria Epidemic of 1941
Usambara Malaria Epidemic of 1941–42
Kenyan Plague of 1941–42
Tanganyikan Meningitis Epidemic of 1942
Ghanian Tuberculosis Epidemic of 

1942–44
Moroccan Typhus Epidemic of 1942–45
Algerian Typhus Epidemic of 1942–44

Egyptian Malaria Epidemic of 1942–44
Senegalese Plague of 1942–44
Egyptian Relapsing Fever Epidemic of 

1944–46
Algerian Relapsing Fever Epidemic of 

1943–46
Ghanian Meningitis Epidemics of 1945–

49
Kenyan Relapsing Fever Epidemic of 

1945–46
Moroccan Relapsing Fever Epidemic of 

1945–46
Ghanian Smallpox Epidemic of 1945–47
Rhodesian Smallpox Epidemic of 1946–48
Egyptian Cholera Epidemic of 1947
Nigerian Meningitis Epidemics of 1949 

and 1950
Tanganyikan Plague of 1951–53
Ghanian Malaria Epidemic of 1952–54
Kenyan Typhoid Epidemic of 1954
Zambian Smallpox Epidemic of 1955
Tanganyikan Influenza Epidemic of 1957
Ethiopian Malaria Epidemic of 1958
Ethiopian Yellow Fever Epidemic of 

1960–62
Somalian Malaria Epidemic of 1961
Senegalese Yellow Fever Epidemic of 1965
Guinean Smallpox Epidemic of 1967
Moroccan Meningitis Epidemics of 

1967–70
South African Meningitis Epidemics of 

1967–72
African and Asian Conjunctivitis Pan-

demic of 1969–71
Malian Cholera Epidemic of 1970–71
West African Cholera Epidemics of 

1970–71
Chadian Cholera Epidemic of 1971
Sierra Leonean Lassa Fever Epidemic of 

1972
Kenyan Cholera Epidemic of 1974–75
Zairean Ebola Epidemic of 1976
Sudanese Ebola Outbreaks of 1976 and 

1979
Egyptian Rift Valley Fever Epidemic of 

1977
South African HIV/AIDS Epidemic
Nigerian Yellow Fever Epidemic of 

1986–90
Madagascan Malaria Epidemic of 1987–

88
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Sudanese Leishmaniasis Epidemic of 
1988–93

African Cholera Pandemic of 1989–91
Burundian Meningitis Epidemic of 1992
Zairean Plague of 1992
African Malaria Epidemics of the 1990s–

2006
TB Pandemic of the 1990s–   
Rwandan Cholera Epidemic of 1994
Zairean Ebola Epidemic of 1995
Gabonese Ebola Outbreaks of 1996
HIV/AIDS Pandemic
West African Meningitis Epidemic of 1996
Ugandan HIV/AIDS Epidemic
Sub-Saharan African HIV/AIDS Pandemic
Somalian Cholera Epidemic of 1998–2000
Saudi Arabian and Yemeni Rift Valley Out-

break of 2000
Ugandan Ebola Outbreak of 2000
South African Cholera Epidemic of 2000
South African Malaria Epidemic of 

1999–2000
Gabonese Ebola Outbreak of 2001–02
Congolese Ebola Outbreaks of 2003 and 

2005
Angolan Marburg Fever Epidemic of 2004–05
West and Central African Cholera Epi-

demic of 2005
Nigerian Measles Outbreak of 2005
Angolan Cholera Epidemic of 2006–   
Kenyan and Somali Rift Valley Outbreaks 

of 2006–07

ANCIENT HISTORY

Philistine Plague of later 11th century B.C.
Xerxes, Plague of 480 B.C.
Roman Pestilence of 451 B.C.
Athens, Great Plague of 430–29 B.C.
Thasian Mumps Epidemic of c. 410 B.C.
“Cough of Perinthus” of c. 400 B.C.
Roman Pestilence of 212 B.C.
Libyan Plague of the First Century A.D.
Antonine Plague A.D. 165–180
Cyprian, Plague of A.D. 251–266?
Justinian, Plague of A.D. 542
Roman Plague of A.D. 590
Roman Plague of A.D. 680
Constantinople Plague of c. A.D. 746–748

ASIA

See CHINA AND INDOCHINA, INDIA, INDO-
NESIA AND THE PHILIPPINES, JAPAN AND 
KOREA, MIDDLE EAST, OCEANIA.

AUSTRALIA AND NEW ZEALAND

See also INDONESIA AND THE PHILIPPINES, 
OCEANIA.

Australian Smallpox Epidemic of 1788–
89

New Zealand Epidemics of the 1790s
Sydney Measles Epidemics of the 1800s
New Zealand Scarlet Fever Epidemics
New Zealand Epidemics of 1820–40
New Zealand Measles Epidemics of 1835 

and 1854
New Zealand Whooping Cough Epidemics 

of 1873 and 1907
Australian Scarlet Fever Epidemic of 

1875–76
Sydney Smallpox Epidemic of 1881–82
Sydney Influenza Epidemics of 1890–91
Sydney Plague of 1900
New Zealand Poliomyelitis Epidemics
New Zealand Measles Epidemics of 1915–

16 and 1938
Australian Murray Valley Encephalitis 

Epidemics
Australian Influenza Epidemic of 1918–19
New Zealand Influenza Epidemic of 

1918–19
Australian Rubella Epidemic of 1938–41
New Zealand Troops Poliomyelitis Epi-

demic of 1940–41
HIV/AIDS Pandemic

AUSTRIA

See GERMANY AND AUSTRIA.

BRAZIL

See LATIN AMERICA.

BRITAIN AND IRELAND

See also EUROPE.
Yellow Plague of A.D. 664
England, Great Plague of 1348–50
Ireland, Great Plague of 1348–51
Scotland, Great Plague of 1348–50
English Plagues of the 1400s
English Sweating Sickness Epidemics of 

1485–1552
London Plague of 1499–1500
English Plagues of the 1500s
Irish Pestilences of 1519–25
Cambridge Typhus Epidemic (Black 

Assize) of 1522
Edinburgh Plague of 1530
Irish Pestilences of 1535–36
London Plague of 1563
Edinburgh Plague of 1568–69
Oxford Typhus Epidemic (Black Assize) 

of 1577
Irish Plague of 1574–76
London Plague of 1578
Edinburgh Plague of 1585

Exeter Typhus Epidemic (Black Assize) 
of 1586

London Plague of 1593
Edinburgh Plague of 1597
Scottish Plague of 1600–08
London Plague of 1603
Irish Plague of 1604–05
London Plague of 1625
London Plague of 1636
Oxford Typhus Epidemic of 1643
Reading Typhus Epidemic of 1643
Scottish Plague of 1644–48
Tiverton Typhus Epidemic of 1644
Irish Plague of 1650–51
London Typhus Epidemic of 1661–65
London, Great Plague of 1665
London Smallpox Epidemics of 1667–68, 

1674, and 1681
London Typhus Epidemic of 1685–86
Londonderry and Dundalk Typhus and 

Dysentery Epidemics of 1689
Irish Typhus Epidemics of 1708–10, 1718–

20, and 1728–30
London Typhus Epidemics of 1709–20
London Smallpox Epidemic of 1721
London Typhus Epidemic of 1726–29
Irish Typhus and Dysentery Epidemic of 

1740–41
London Typhus Epidemic of 1741–42
London Typhus Epidemic (Black Assize) 

of 1750
English Smallpox Epidemic of 1751–53
British Smallpox Epidemic of 1796
British Smallpox Epidemic of 1816–19
English Typhus Epidemic of 1816–19
Irish Typhus and Dysentery Epidemic of 

1817–18
Scottish Smallpox Epidemics of 1823–31
English Smallpox Epidemic of 1825–26
British Cholera Epidemic of 1832
Irish Typhus Epidemic of 1836–40
Scottish Typhus Epidemic of 1836–40
English Typhus Epidemic of 1837–38
British Smallpox Epidemic of 1837–40
Irish Typhus and Dysentery Epidemic of 

1846–50
English Typhus Epidemic of 1847–48
British Cholera Epidemics of 1848–49 and 

1853–54
London Typhus Epidemics of 1862–65
British Cholera Epidemic of 1865–66
British Smallpox Epidemic of 1871–72
British Typhoid Epidemic in the Boer War 

of 1899–1902
British Smallpox Epidemic of 1901–02
British Influenza Epidemic of 1918–19
British Encephalitis Epidemic of 1919–31
British Influenza Epidemic of 1950–51



British Influenza Epidemic of 1957–58
British Influenza Epidemic of 1968–70
British Legionnaires’ Disease Outbreak of 

2002
British “Mad Cow” Disease Outbreak 

(1988–2006)
British Mumps Epidemic of 2004–06

CANADA

See also EUROPE, UNITED STATES.
Huron Indian Epidemics of 1634–40
Quebec Yellow Fever Epidemic of 1710
Canadian Smallpox Epidemic, Great of 

1755–57
Quebec Smallpox Epidemic of 1776
Canadian Indian Smallpox Epidemic of 

1780–82
Canadian Cholera Epidemics of 1832 and 

1834
Canadian Indian Smallpox Epidemic of 

1837
Canadian Measles Epidemic of 1846–47
Canadian Typhus Epidemic of 1847
Canadian Cholera Epidemic of 1849
Canadian Cholera Epidemic of 1854
Montreal Smallpox Epidemic of 1885
European Influenza Pandemic of 

1889–90
Yukon Indian Influenza Epidemic of 1900
British Columbian Epidemics of 1908–13
Canadian Influenza Epidemic of 

1918–19
HIV/AIDS Pandemic

CARIBBEAN

See also LATIN AMERICA.
Hispaniola Yellow Fever Epidemic of 

1495–96
Hispaniola Smallpox Epidemic of 1507
Hispaniola Smallpox Epidemic of 1518
Barbadian Yellow Fever Epidemic of 1647
Jamaican Yellow Fever Epidemic of 1655
Jamaican Yellow Fever Epidemic of 1691
Havana Yellow Fever Epidemic of 1761–

62
Haitian Yellow Fever Epidemic of 1794–98
Haitian Yellow Fever Epidemic of 1802
U.S. and Caribbean Dengue Epidemic of 

1826–28
Bahamian Yellow Fever Epidemic of 

1862–64
Panamanian Yellow Fever Epidemics of 

1880–1904
Havana Yellow Fever Epidemic of 1899–

1900
Caribbean Dengue Epidemics of 1963–64 

and 1968–69

Puerto Rican Dengue Epidemics of 1994–
95 and 1998

Caribbean HIV/AIDS Epidemic

CENTRAL AMERICA

See LATIN AMERICA.

CHINA AND INDOCHINA

Asiatic Cholera Pandemic of 1817–23
Chinese Cholera Epidemic of 1820–22
Thai Cholera Epidemic of 1820
Asiatic Cholera Pandemic of 1826–37
Asiatic and European Influenza Pandemic 

of 1830–31
Asiatic and European Influenza Pandemic 

of 1836–37
Asiatic Cholera Pandemic of 1846–63
Asiatic Cholera Pandemic of 1865–75
Central Asian Cholera Epidemic of 

1870–72
Asiatic Cholera Pandemic of 1881–96
Asiatic Influenza Pandemic of 1889–90
Thai Beriberi Epidemics of 1890–1910
Hong Kong Plague of 1894
Asiatic Cholera Pandemic of 1899–1923
Vietnamese Plagues of the Early 1900s
Chinese Plague of 1917–18
Chinese Influenza Epidemic of 1918
Manchurian Cholera Epidemic of 1919
Manchurian Plague of 1920–21
Manchurian and Mongolian Plagues of 

1928–30
Chinese Plague of 1931–32
Chinese Cholera Epidemics of 1937–42
Singapore Beriberi Epidemics of 1942–

45
U.S.-British-Chinese Armies’ Typhus Epi-

demics of 1943–45
Chinese Cholera Epidemic of 1945–46
Singapore Bornholm Disease Epidemic of 

1946
Peking Pneumonia Epidemics of 1949, 

1952–53, and 1958–59
Bangkok Poliomyelitis Epidemic of 1952
Asian Influenza Pandemic of 1957–58
Vietnamese Dengue Epidemics of the 

1950s, 1960s, and 1970s
Taiwanese Rubella Epidemics of 1957–58 

and 1968–69
Taiwanese Encephalitis Epidemics of 

1958–61
Singapore Dengue Hemorrhagic Fever Epi-

demics of the 1960s and 1970s
Asiatic Cholera Pandemic of 1961–75
Taiwanese Cholera Epidemic of 1962
Vietnamese Plagues of the 1960s
Hong Kong Influenza Pandemic of 1968

Burmese Dengue Hemorrhagic Fever Epi-
demics of 1970 and 1971

Singapore Conjunctivitis Epidemics of 
1970–80

Malaysian Poliomyelitis Epidemic of 
1971–72

Chinese Dengue Epidemics of 1978–80
Xinjiang (Sinkiang) Hepatitis Epidemic of 

1986–88
Shanghai Hepatitis Epidemic of 1988
Russian (Red) Influenza Pandemic of 

1977–78
Thai HIV/AIDS Epidemic
Avian Influenza (Bird Flu) Outbreaks of 

c. 1997–   
Chinese HIV/AIDS Epidemic
SARS Outbreaks of 2003–04

EGYPT

See AFRICA.

ENGLAND

See BRITAIN AND IRELAND.

ETHIOPIA

See AFRICA.

EUROPE

See also ANCIENT HISTORY, BRITAIN AND

IRELAND, FRANCE, GERMANY AND AUS-
TRIA, ITALY, SCANDINAVIA, SPAIN AND

PORTUGAL, RUSSIA.
Justinian, Plague of A.D. 542
Black Death 1347–80s
European Sweating Sickness Epidemics, 

Northern of 1529
Thirty Years’ War Epidemics of 1618–48
Maltese Plague of 1675–76
European Malaria Epidemic of 1678–82
European Influenza Epidemics of 1708–

09, 1712, 1729–30, and 1732–33
European Influenza Epidemics of 1742–43 

and 1762
European Influenza Pandemic of 1781–82
European Influenza Pandemic of 1788–89
European Malaria Epidemics of 1805–12 

and 1823–27
Maltese Plague of 1813
Asiatic Cholera Pandemic of 1817–23
Asiatic Cholera Pandemic of 1826–37
Asiatic and European Influenza Pandemic 

of 1830–31
European Influenza Pandemic of 1833
Asiatic and European Influenza Pandemic 

of 1836–37
Asiatic Cholera Pandemic of 1846–63
European Influenza Pandemic of 1847–48
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Plague Pandemic, Third of c. 1850s–1959
Crimean War Epidemics of 1845–56
European Diphtheria Epidemic of the Late 

1850s
Asiatic Cholera Pandemic of 1865–75
European Smallpox Pandemic of 1870–75
Asiatic Cholera Pandemic of 1881–96
European Influenza Pandemic of 1889–90
Asiatic Cholera Pandemic of 1899–96
Serbian Typhus Epidemic of 1914–15
Encephalitis Lethargica (von Economo’s 

Disease) Epidemic of 1915–26
Spanish Influenza Pandemic of 1917–19
Maltese Poliomyelitis Epidemic of 1942–

43
Asian Influenza Pandemic of 1957–58
Asiatic Cholera Pandemic of 1961–75
Hong Kong Influenza Pandemic of 1968
Russian (Red) Influenza Pandemic of 

1977–78
HIV/AIDS Pandemic
TB Pandemic of the 1990s–   
Eastern European and Central Asian HIV/

AIDS Epidemic
Netherlands “Legionnaires’ Disease” Epi-

demic
Western European HIV/AIDS Epidemic

FRANCE

See also EUROPE.
Frankish Smallpox Epidemic of A.D. 580
Frankish Plagues of the Sixth Century A.D.
Crusader Epidemic at Antioch of 1098
Crusader Epidemic at Adalia of 1148
Crusader Epidemic at Acre of 1189
Crusader Epidemic at Damietta of 

1218–19
Crusader Epidemic at Al Mansurah of 

1250
Dancing Mania (St. John’s Dance, St. 

Vitus’s Dance, Tarantism) of 1374, 
1518

French Plagues of 1450–1520
Paris Plague of 1466
French Army Syphilis Epidemic of 

1494–95
Strasbourg Dancing Mania of 1518
French Plagues of 1520–1600
French Army Typhus Epidemic of 1528
Charles V’s Army Epidemic at Metz of 

1552
Lyon, Plague of 1564
Paris Diphtheria Epidemic of 1576
Paris Whooping Cough Epidemic of 1578
French Plagues of 1625–40
Lyon, Plague of 1628–29
Picardy Sweat of 1718
Marseille, Plague of 1720–22

French Dysentery Epidemic of 1738–42
French Influenza Epidemic of 1740
French Typhus and Typhoid Epidemics of 

1740–42
French Dysentery Epidemic of 1779
Prussian Army Dysentery Epidemic of 

1792
Napoleon’s Army Epidemics in the Near 

East (1798–1801)
Danzig Typhus Epidemic of 1807
Napoleon’s Army Epidemics in Russia 

(1812–13)
Mainz Typhus Epidemic of 1813–14
French Typhus Epidemics of 1813–14
French Miliary Fever Epidemics of the 

1800s
Tours Diphtheria Epidemic of 1818–21
French Cholera Epidemic of 1832–33
French Cholera Epidemics of 1848–49, 

1853–54, and 1865–66
Crimean War Epidemics (1854–56)
European Smallpox Pandemic of 1870–75
Spanish Influenza Pandemic of 1917–19
Paris Influenza Epidemic of 1918–19
HIV/AIDS Pandemic

GERMANY AND AUSTRIA

See also EUROPE, ITALY.
Vienna Plague of 1349
Dancing Mania (St. John’s Dance, St. 

Vitus’s Dance, Tarantism) (1374, 
1518)

German Plagues of 1462–65
European Sweating Sickness Epidemics, 

Northern of 1529
German, Austrian, and Swiss Plagues of 

the 1500s
Joachim’s Army Typhus Epidemic of 1542
Maximilian II’s Army Typhus Epidemic of 

1566
Prussian Plague of 1602
Basel Plague of 1610–11
Thirty Years’ War Epidemics of 1618–48
German, Austrian, and Swiss Plagues of 

1663–68 and 1675–83
Vienna, Great Plague of 1679
Augsburg Typhus Epidemic of 1703–04
Danzig Plague of 1709
German Typhus Epidemic of 1734
German Typhus, Typhoid, and Dysentery 

Epidemics of 1741–43
German Typhus and Dysentery Epidemics 

of 1757–63
Prussian Army Dysentery Epidemic of 

1792
Austrian and Prussian Typhus Epidemics 

of 1805–07
Danzig Typhus Epidemic of 1807

Prussian Typhus Epidemics of 1812–14
Danzig Typhus Epidemic of 1813
Mainz Typhus Epidemic of 1813–14
German Typhus Epidemics of 1813–14, 

Northern and Central
German Typhus Epidemics of 1813–14, 

Southern
German Cholera Epidemics of 1830–90
European Smallpox Pandemic of 1870–75
Hamburg Cholera Epidemic of 1892
Serbian Typhus Epidemic of 1914–15
Encephalitis Lethargica (von Economo’s 

Disease) Epidemic of 1915–26
Spanish Influenza Pandemic of 1917–19
Marburg Virus Epidemic of 1967
HIV/AIDS Pandemic

GREECE

See ANCIENT HISTORY, EUROPE.

GHANA

See AFRICA.

HAITI

See CARIBBEAN.

ICELAND

See SCANDINAVIA.

INDIA

See also CHINA AND INDOCHINA, MIDDLE

EAST.
Indian Smallpox Epidemic of 1769–70
Indian Cholera Epidemic of 1781–83
Indian Kala-azar Epidemics, Early of 

1880s and Early 1900s
Indian Cholera Epidemic of 1817–18
Asiatic Cholera Pandemic of 1817–23
Asiatic Cholera Pandemic of 1826–37
Indian Cholera Epidemic of 1826–27
Asiatic and European Influenza Pandemic 

of 1830–31
Calcutta Smallpox Epidemics of the 1800s
Asiatic and European Influenza Pandemic 

of 1836–37
Asiatic Cholera Pandemic of 1846–63
Indian Cholera Epidemic of 1860–61
Indian Cholera Epidemic of 1864–65
Asiatic Cholera Pandemic of 1865–75
Indian Cholera Epidemic of 1867–68
Central Asian Cholera Epidemic of 

1870–72
Indian Cholera Epidemic of 1875–77
Punjab Malaria Epidemics of 1878–79
Asiatic Cholera Pandemic of 1881–96
Asiatic Influenza Pandemic of 1889–90



Indian Cholera Epidemic of 1891–92
Indian Plague of 1896–97
Asiatic Cholera Pandemic of 1899–1923
Indian Cholera Epidemic of 1900
Indian Plague of 1904–07
Punjab Malaria Epidemic of 1908
Indian Influenza Epidemic of 1918–19
Sri Lankan (Ceylonese) Malaria Epidemic 

of 1934–35
Sri Lankan (Ceylonese) Dysentery Epi-

demic of 1942
Indian Kala-azar Epidemics, Later of 

1940s, 1950s, and 1970s
Indian Poliomyelitis Epidemics of World 

War II of 1942–44
Indian and Burmese Sprue Epidemic of 

1943–45
Nicobar Islands Poliomyelitis Epidemic 

of 1947
Delhi Hepatitis Epidemic of 1955–56
Asian Influenza Pandemic of 1957–58
Indian Influenza Epidemic of 1957–58
Indian Kyasanur Forest Disease Epidemics 

of 1957–58
Indian Dengue Hemorrhagic Fever Epi-

demics of 1960s
Asiatic Cholera Pandemic of 1961–75
Indian Cholera Epidemic of 1964–66
Sri Lankan (Ceylonese) Malaria Epidemic 

of 1968–69
Indian Conjunctivitis Epidemic of 1971
Indian-Bangladeshi Cholera Epidemic of 

1971
Bangladeshi Smallpox Epidemic of 

1971–73
Indian Smallpox Epidemic of 1973–74
Indian Malaria Epidemic of 1974–75
Indian Encephalitis Epidemic of 1977–78
Maldivian Cholera Epidemic of 1978
TB Pandemic of the 1990s–   
Indian HIV/AIDS Epidemic
Indian and Nepalese Encephalitis Epidem-

ics of 2005
Indian Malaria Epidemics of the 1990s–

2005
Indian Ocean Chikungunya Virus Epidem-

ics of 2005–06

INDONESIA AND THE PHILIPPINES

See also CHINA AND INDOCHINA, 
OCEANIA.

Philippine Smallpox Epidemic of 1591
Philippine Cholera Epidemic of 1820–21
Asiatic Cholera Pandemic of 1817–23
Indonesian Cholera Epidemic of 1821
Asiatic Cholera Pandemic of 1826–37
Asiatic Cholera Pandemic of 1846–63
Asiatic Cholera Pandemic of 1865–75

Asiatic Cholera Pandemic of 1881–96
Philippine Cholera Epidemics of 1882–83 

and 1888–89
Philippine Plague of 1899–1903
Asiatic Cholera Pandemic of 1899–1923
Ontong Java Island Influenza Epidemics
Philippine Beriberi Epidemics of 1901–02 

and 1909
Philippine Cholera Epidemic of 1902–04
Javanese (Indonesian) Plague of 1910–14
Indonesian Influenza Epidemic of 1918
Philippine Influenza Epidemic of 1918–19
Javanese (Indonesian) Plague of 1932–34
Philippine Poliomyelitis Epidemic of 

1944–45
Philippine Schistosomiasis Epidemic of 

1944–45
Philippine Dengue Epidemics of the 1950s 

and 1960s
Asiatic Cholera Pandemic of 1961–75
Indonesian Smallpox Epidemics of 

1965–67
Hong Kong Influenza pandemic of 1968
Russian (Red) Influenza Pandemic of 

1977–78
Thai HIV/AIDS Epidemic
TB Pandemic of the 1990s–   
Malaysian Nipah Outbreak of 1998–99

IRAN

See MIDDLE EAST.

IRAQ

See MIDDLE EAST.

IRELAND

See BRITAIN AND IRELAND.

ITALY

See ANCIENT HISTORY, EUROPE.
Henry IV’s Army Epidemics of 1081–83
Cava Typhus Epidemic of 1083
Frederick Barbarossa’s Army Epidemic of 

1167
Florence, Plague (Black Vomit) of 

1347–48
Dancing Mania (St. John’s Dance, St. 

Vitus’s Dance, Tarantism) of 1374, 
1518

Florence, Plague of 1417
Florence Dysentery Epidemic of 1425
Florence Plague of 1430
Italian Plagues of 1477–79
French Army Syphilis Epidemic of 

1494–95
Italian Typhus Epidemic of 1505
French Army Typhus Epidemic of 1528

Venice Plague of 1575–77
Italian Influenza Epidemic of 1580
Italian Diphtheria Epidemic of 1618
Italian Plagues of 1629–31
Plague of Florence in 1630–33
Italian Plagues of 1656–57
Cremona Diphtheria Epidemic of 1747–48
Dalmatian Plague of 1783–84
Italian Typhus Epidemics of 1796–1800
Livorno-Lucca Yellow Fever Epidemic of 

1804
Italian Smallpox Epidemics of 1814
Albenga Meningitis Epidemic of 1815
Italian Typhus Epidemic of 1816–18
Italian Meningitis Epidemics of 1839–45
Italian Cholera Epidemic of 1866–67
Italian Smallpox Epidemic of 1870–72
Italian Cholera Epidemic of 1884–85
Italian Smallpox Epidemic of 1900–02
Italian Whooping Cough Epidemics of 

1901–05
Spanish Influenza Pandemic of 1917–19
Italian Smallpox Epidemic of 1920–21
Naples Typhus Epidemic of 1943–44
Italian Typhoid Epidemics of 1950–52
Asian Influenza Pandemic of 1957–58
Hong Kong Influenza Pandemic of 1968
Russian (Red) Influenza Pandemic of 

1977–78

JAPAN AND KOREA

See also CHINA AND INDOCHINA.
Japanese Epidemic of A.D. 585–587
Japanese Smallpox Epidemics of the 

Eighth and Ninth Centuries A.D.
Japanese Smallpox Epidemic of A.D. 

735–737
Japanese Smallpox Epidemics of the Tenth 

Century A.D.
Japanese Epidemic of A.D. 994–995
Japanese Measles Epidemics of A.D. 

998–1025
Japanese Syphilis Epidemic of 1512
Japanese Rubella Epidemic of 1684
Japanese Measles Epidemic of 1690–91
Japanese Measles Epidemic of 1708–09
Japanese Measles Epidemic of 1730–31
Japanese Measles Epidemic of 1753
Japanese Measles Epidemic of 1776
Japanese Measles Epidemic of 1803
Asiatic Cholera Pandemic of 1817–23
Korean Cholera Epidemics of 1821–22 

and 1895
Japanese Cholera Epidemic of 1822
Japanese Measles Epidemic of 1823–24
Asiatic Cholera Pandemic of 1826–37
Asiatic and European Influenza Pandemic 

of 1830–31
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Asiatic and European Influenza Pandemic 
of 1836–37

Asiatic Cholera Pandemic of 1846–63
Japanese Cholera Epidemics of 1858–59 

and 1862
Japanese Measles Epidemic of 1862
Asiatic Cholera Pandemic of 1865–75
Asiatic Cholera Pandemic of 1881–96
Asiatic Influenza Pandemic of 1889–90
Asiatic Cholera Pandemic of 1899–1923
Japanese Army Beriberi Epidemic of 

1904–05
Japanese Encephalitis Epidemics of the 

1920s and 1930s
Japanese Dengue Epidemics of 1942–45
Japanese-Korean Typhus Epidemic of 

1945–46
Japanese Malaria Epidemic of 1945–46
Korean Hepatitis Epidemic of 1950–51
Korean Hemorrhagic Fever Epidemic of 

1951–54
Asian Influenza Pandemic of 1957–58
Japanese Influenza Epidemic of 1957–58
Asiatic Cholera Pandemic of 1961–75

KENYA

See AFRICA.

KOREA

See JAPAN AND KOREA.

LATIN AMERICA

See also CARIBBEAN, EUROPE.
Mexican Smallpox Epidemic of 1520–21
Peruvian Smallpox Epidemic of 1525–27
Brazilian Smallpox Epidemic of 1555–62
Mexican Typhus Epidemic of 1576
Venezuelan Smallpox Epidemic of 1580
Peruvian Smallpox Epidemic of 1585
Brazilian Smallpox Epidemic of 1660
Brazilian Smallpox Epidemic of 1665–66
Guayaquil Yellow Fever Epidemics of 

1740, 1743, and 1842
Havana Yellow Fever Epidemic of 1761–62
Colombian Smallpox Epidemic of 1776
Mexico City Smallpox Epidemic of 1779
Mexican-Guatemalan Smallpox Epidemic 

of 1797
Mexico City Typhus Epidemic of 1813
Mexican Smallpox Epidemic of 1833
Rio de Janeiro Yellow Fever Epidemics of 

1849–1902
Panamanian Yellow Fever Epidemics of 

1880–1904
Brazilian Plagues of 1899–1988
Havana Yellow Fever Epidemic of 1899–

1900

Rio de Janeiro Smallpox Epidemics of 
1904 and 1908

Brazilian Smallpox Epidemic of 1905
Ecuadoran Plagues of 1908–88
Venezuelan Yellow Fever Epidemic of 1929
Brazilian Malaria Epidemic of 1938–40
Santiago Meningitis Epidemic of 1941–43
Bolivian Hemorrhagic Fever Epidemic of 

1959–64
Brazilian Smallpox Epidemic of 1967–71
Guatemalan Dysentery Epidemic of 

1969–70
Peruvian Cholera Epidemic of 1991–92
South American Hantavirus Outbreaks of 

the 1990s
Brazilian Onchocerciasis Epidemic of 

1996
HIV/AIDS Pandemic
Caribbean HIV/AIDS Epidemic
Brazilian HIV/AIDS Epidemic
Latin American HIV/AIDS Epidemic

MALAYSIA

See CHINA AND INDOCHINA, INDONESIA 
AND THE PHILIPPINES.

MEXICO

See LATIN AMERICA.

MIDDLE EAST

Saudi Arabian Smallpox Epidemic of A.D. 
569–571

Syrian Plague of A.D. 638–639
Crusader Epidemic at Antioch of 1098
Crusader Epidemic at Adalia of 1148
Crusader Epidemic at Acre of 1189
Crusader Epidemic at Damietta of 

1218–19
Crusader Epidemic at Al Mansurah of 

1250
Middle East Black Death Epidemics
Persian Plague of 1772–73
Persian Plague of 1800
Asiatic Cholera Pandemic of 1817–23
Persian Cholera Epidemics of 1821–22
Syrian Cholera Epidemic of 1822–23
Asiatic Cholera Pandemic of 1826–37
Persian Cholera Epidemic of 1829–30
Persian Plague of 1830
Asiatic and European Influenza Pandemic 

of 1830–31
Mecca Cholera Epidemic of 1831
Persian Influenza Epidemic of 1833
Asiatic and European Influenza Pandemic 

of 1836–37
Asiatic Cholera Pandemic of 1846–63
Persian Cholera Epidemics of 1846–63

Asiatic Cholera Pandemic of 1865–75
Mecca Cholera Epidemic of 1865
Persian Cholera Epidemics of 1866–70
Central Asian Cholera Epidemic of 

1870–72
Asiatic Cholera Pandemic of 1881–96
Asiatic Influenza Pandemic of 1889–90
Asiatic Cholera Pandemic of 1899–1923
Iraqi Schistosomiasis Epidemics of c. 

1910–30
Persian Influenza Epidemic of 1918
Afghan Influenza Epidemic of 1918
Pakistani Malaria Epidemic of 1929
Afghan Cholera Epidemics of the 1930s 

and 1940s
Iranian (Persian) Typhus Epidemic of 

1942–44
Syrian Cholera Epidemic of 1947–48
Israeli Leptospirosis Epidemic of 

1949–50
Saudi Arabian Malaria Epidemic of 

1950–51
Israeli Diphtheria Epidemic of 1950–51
Israeli Poliomyelitis Epidemics of 1950–52
Turkish Influenza Epidemic of 1957–58
Israeli West Nile Fever Epidemics of the 

1950s
Asiatic Cholera Pandemic of 1961–75
Afghan Smallpox Epidemic of 1970–72
Israeli West Nile Virus Epidemic of 2000
Saudi Arabian and Yemeni Rift Valley Out-

break of 2000

NETHERLANDS, THE

See EUROPE.

NEW ZEALAND

See AUSTRALIA AND NEW ZEALAND.

OCEANIA

See also AUSTRALIA AND NEW ZEALAND, 
INDONESIA AND THE PHILIPPINES.

Tahitian Venereal Disease Epidemic of 
1768–69

Fiji Islands Epidemics of the Late 1700s 
and Early 1800s

Samoan Influenza Epidemics of the 1800s
Tahitian Smallpox Epidemic of 1841
South Pacific Islands Dysentery Epidemics 

of 1843
Hawaiian Smallpox Epidemic of 1853
French Polynesian Measles Epidemic of 

1854
Fiji Islands Measles Epidemics of 1875, 

1903, and 1911
Gilbert and Ellice Islands Measles Epi-

demics of 1890 and 1936



Tongan and Samoan Measles Epidemics 
of 1893

Hawaiian Plague of 1899–1900
Samoan Whooping Cough Epidemics
South Pacific Islands Influenza Epidemic 

of 1918–19
Southwest Pacific Malaria Epidemics of 

1942–45
Southwest Pacific Typhus Epidemics of 

1942–45
Guam Encephalitis Epidemic of 1947–

48
Guam Mumps Epidemic of 1947–48
French Polynesian Measles Epidemic of 

1950–51
Tahitian Poliomyelitis Epidemic of 1951
Solomon Islands Poliomyelitis Epidemic 

of 1951
Papua New Guinea Influenza Epidemic of 

1969–70
Southwest Pacific Dengue Epidemics of 

the 1970s
Fiji Islands Dengue Epidemics of 1971–73 

and 1975
Southwest Pacific Ross River Fever Epi-

demics of 1979–80

PAKISTAN

See INDIA, MIDDLE EAST.

PHILIPPINES

See INDONESIA AND THE PHILIPPINES.

PORTUGAL

See SPAIN AND PORTUGAL.

RUSSIA

See also CHINA AND INDOCHINA, EUROPE, 
MIDDLE EAST.

Russian Ergotism Epidemic of 1722
Astrakhan Plague of 1727–28
Russian Plague of 1738–39
Napoleon’s Army Epidemics in Russia of 

1812–13
Astrakhan Cholera Epidemic of 1823
Russian Cholera Epidemic of 1829–31
Crimean War Epidemics of 1854–56
Russian Cholera Epidemic of 1892–93
Russian Cholera Epidemic of 1910
Serbian Typhus Epidemic of 1914–15
Russian Typhus Epidemics of 1914–22
Russian Cholera Epidemics of 1915–22
Russian Influenza Epidemic of 1918–19
Russian Malaria Epidemic of 1922–23
Russian Influenza Epidemics of 1925–50
Russian Influenza Epidemic of 1964–65
Russian Influenza Epidemic of 1968–69

Russian (Red) Influenza Pandemic of 
1977–78

Russian Diphtheria Epidemic of 1992–93
Moscow Influenza Epidemic of 1995–97
Russian Diphtheria Epidemic of the 1990s
Eastern European and Central Asian HIV/

AIDS Epidemic
TB Pandemic of the 1990s–   

SCANDINAVIA

See also EUROPE, GERMANY AND AUSTRIA.
Iceland, Great Plague of 1402–04
Icelandic Plague of 1494–95
European Sweating Sickness Epidemics, 

Northern of 1529
Icelandic Smallpox Epidemic of 1707–09
Greenlandic Smallpox Epidemic of 

1733–34
Scandinavian Epidemics of 1736–39
Swedish Epidemics of the Early 1740s
Finnish Ergotism Epidemics of the 1800s
Faeroe Islands Measles Epidemic of 1846
Stockholm Poliomyelitis Epidemic of 1887
Swedish Poliomyelitis Epidemic of 1905
Swedish Poliomyelitis Epidemic of 1911
Copenhagen Poliomyelitis Epidemic of 

1952

SOUTH AFRICA

See AFRICA.

SOUTH AMERICA

See LATIN AMERICA.

SPAIN AND PORTUGAL

See also EUROPE.
Spanish Plagues of the 1400s
Portuguese Plagues of the 1400s
Granada Typhus Epidemic of 1489
Spanish Plagues of the 1500s
Portuguese Plagues of the 1500s
Spanish Diphtheria Epidemics of 1583–

1618
Spanish Plagues of 1596–1602
Spanish Plagues of 1637, 1646–52, and 

1678–82
Cádiz Yellow Fever Epidemic of 1800
Spanish Yellow Fever Epidemic of 1803–

05
Gibraltar Yellow Fever Epidemics of 

1804–28
Cadiz Yellow Fever Epidemic of 1810
Barcelona Yellow Fever Epidemic of 1821
Spanish Cholera Epidemic of 1833–34
Spanish Cholera Epidemic of 1854–55
Spanish Cholera Epidemic of 1865
Spanish Cholera Epidemic of 1884–85

Spanish Plagues of 1905–06 and 1923
Spanish Influenza Pandemic of 1917–19

SRI LANKA

See INDIA.

SWEDEN

See SCANDINAVIA.

SWITZERLAND

See EUROPE, GERMANY AND AUSTRIA.

UNITED STATES

See also CANADA, EUROPE, LATIN

AMERICA.
Seneca Indian Measles Epidemic of 

1592–96
Massachusetts Smallpox Epidemic of c. 

1617–19
Massachusetts Smallpox Epidemic of c. 

1633
Connecticut Smallpox Epidemic of 1634
Massachusetts Smallpox Epidemic of 

1648–49
Iroquois Indian Smallpox Epidemic of 

1662
Boston Smallpox Epidemic of 1666
Boston Smallpox Epidemic of 1677–78
New York Yellow Fever Epidemic of 1668
Charleston Yellow Fever Epidemic of 1699
Boston Smallpox Epidemic of 1702–03
New York Yellow Fever Epidemic of 1702
Charleston Yellow Fever Epidemic of 1706
Boston Smallpox Epidemic of 1721–22
Charleston Yellow Fever Epidemics of 

1728 and 1732
New England Diphtheria and Scarlet 

Fever Epidemics of 1735–40
New York Yellow Fever Epidemics of 1743 

and 1745
Boston Smallpox Epidemic of 1763–64
New England Influenza Epidemic of 

1789
Charleston Yellow Fever Epidemics of 

1792–99
New England Scarlet Fever Epidemic of 

1793–95
Philadelphia Yellow Fever Epidemic of 

1793
New Haven Yellow Fever Epidemic of 

1794
New York Yellow Fever Epidemic of 1795
Omaha Indian Smallpox Epidemic of 1802
U.S. and Caribbean Dengue Epidemic of 

1826–28
Oregon Malaria Epidemic of 1829–33
U.S. Cholera Epidemic of 1832
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Mandan Indian Smallpox Epidemic of 
1837

Blackfoot Indian Smallpox Epidemic of 
1837–38

Cayuse Indian Measles Epidemic of 1847
U.S. Cholera Epidemic of 1849
U.S. Dengue Epidemics of 1850–51 and 

1878–80
Hawaiian Smallpox Epidemic of 1853
U.S. Civil War Epidemics of 1861–65
U.S. Cholera Epidemic of 1866
Gros Ventre Indian Smallpox Epidemic of 

1869
New York Smallpox Epidemics of 1868–75
U.S. Cholera Epidemic of 1873
U.S. Yellow Fever Epidemics of 1878–79
European Influenza Pandemic of 1889–90
Asiatic Influenza Pandemic of 1889–90
Vermont Poliomyelitis Epidemic of 1894
Hawaiian Plague of 1899–1900
U.S. Plague Outbreaks of the 1900s

San Francisco Plague of 1900–04
U.S. Smallpox Epidemic of 1901–03
San Francisco Plague of 1907–09
New York Poliomyelitis Epidemic of 1907
U.S. Poliomyelitis Epidemic of 1916
Spanish Influenza Pandemic of 1917–19
Los Angeles Plague of 1924–25
U.S. Poliomyelitis Epidemic of 1931
Los Angeles Poliomyelitis Epidemic of 

1934
U.S. Poliomyelitis Epidemic of 1942–53
Guam Mumps Epidemic of 1947–48
Asian Influenza Pandemic of 1957–58
U.S. Influenza Epidemic of 1957–58
Houston Encephalitis Epidemic of 1964
U.S. Rubella Epidemic of 1964
New Mexico Plague of 1965
Hong Kong Influenza Pandemic of 1968
U.S. Influenza Epidemic of 1968–69
Philadelphia “Legionnaires’ Disease” Epi-

demic of 1976

Russian (Red) Influenza Epidemic of 
1977–78

U.S. HIV/AIDS Epidemic
U.S. Hantavirus Outbreak of 1993
Puerto Rican Dengue Epidemics of 1994–

95 and 1998
U.S. Hepatitis C Epidemic of the 1990s–

2006
U.S. Venereal Disease Epidemics of the 

1990s–2006
TB Pandemic of the 1990s–   
HIV/AIDS Pandemic
U.S. West Nile Virus Outbreaks of 1999–

2005
U.S. Anthrax Outbreak of 2001
Hawaiian Dengue Fever Outbreak of 

2001
Iowan Mumps Epidemic of 2006

VIETNAM

See CHINA AND INDOCHINA.
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DATE DISEASE LOCALITY
11th cent. B.C. Plague? Dysentery? Ashdod (Israel)—Philistines

480 B.C. Dysentery? Asia Minor, Greece—Xerxes’s army

451 B.C. Tuberculosis? Anthrax? Rome

430–429 B.C. Plague? Smallpox? Typhus? Athens (Greece)

c. 410 B.C. Mumps Thasos (Greece)

c. 400 B.C. Diphtheria? Influenza? Whooping Cough? Perinthus (Turkey)

396 B.C. Smallpox? Plague? Carthage (Tunisia)

c. 250–243 B.C. “Hunpox” (Smallpox?) China

212 B.C. Influenza? Syracuse (Sicily)—Roman army

A.D. 1st cent. Plague Libya, Egypt, Syria

A.D. 165–180 Smallpox? Measles? Roman Empire

A.D. 251–266? Smallpox? Measles? Roman Empire

A.D. 6th cent. Plague Frankish kingdom (France)

A.D. 542 Plague Byzantine Empire, Europe

A.D. 569–571 Smallpox Saudi Arabia

A.D. 580 Smallpox Frankish kingdom (France)

A.D. 585–587 Smallpox? Japan

A.D. 638–639 Plague Syria, Iraq, Egypt

A.D. 664 Plague? Smallpox?  Britain—Yellow Plague

A.D. 680 Plague Rome, northern Italy

A.D. 8th–9th cent. Smallpox Japan

A.D. 735–737 Smallpox Japan

c. A.D. 746–748 Plague Constantinople (Turkey), Greece

A.D. 10th cent. Smallpox Japan

A.D. 994–995 Smallpox? Japan

A.D. 998–1025 Measles Japan

1081–83 Malaria, Typhoid, Dysentery Rome—Henry IV’s army

1083 Typhus Cava (Italy)

1098 Typhoid, Scurvy, Malaria? Antioch (Turkey)—Crusaders

1148 Typhoid, Scurvy Adalia (Turkey)—Crusaders

1167 Malaria? Typhus? Rome—Frederick Barbarossa’s army

1189 Typhoid, Scurvy Acre (Israel)—Crusaders

1218–19 Scurvy Damietta (Egypt)—Crusaders

1250 Scurvy, Typhoid Al Mansurah (Egypt)—Crusaders

1347–80s Plague  Europe, England, Ireland, Middle East—Black 
Death

1374 Dancing Mania Germany, France

1400s Plague, Dysentery, Typhus England, Ireland, Spain, Portugal

1402–04 Plague Iceland

1417 Plague Florence

APPENDIX 3
TIMETABLE  OF  PLAGUE 

AND PEST ILENCE
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DATE DISEASE LOCALITY
1425 Dysentery Florence

1430 Plague Florence

1450–1520 Plague, Measles, Smallpox, Syphilis France

1462–65 Plague Germany

1466 Plague Paris

1477–79 Plague Italy

1485 Sweating Sickness England

1489 Typhus Granada (Spain)

1494–95 Syphilis Naples—French army

1494–95 Plague Iceland

1499–1500 Plague London

1500s Plague Spain, Portugal

1500s Plague Germany, Austria, Switzerland

1500s–1600s Tarantism Taranto, southern Italy

1507 Smallpox Hispaniola

1507–08 Sweating Sickness England

1512 Syphilis Japan

1516–17 Sweating Sickness England

1518 Dancing Mania Strasbourg (France)
  Smallpox Hispaniola

1519–25 Plague? Typhus? Smallpox? Influenza? Ireland

1520–1600 Plague France

1520–21 Smallpox Mexico

1522 Typhus Cambridge (England)

1525–27 Smallpox Peru

1528 Typhus Naples—French army

1529 Sweating Sickness England, Germany, northern Europe

1530 Plague Edinburgh (Scotland)

1535–36 Plague? Typhus? Smallpox? Relapsing Fever? Ireland

1542 Typhus Hungary—Joachim’s army

1551 Sweating Sickness England

1552 Typhus, Dysentery Metz (France)—Charles V’s army

1555–62 Smallpox Brazil

1563 Plague London

1564 Plague Lyon (France)

1566 Typhus Hungary—Maximilian II’s army

1574–76 Plague Ireland

1575–77 Plague Venice

1576 Typhus Mexico

  Diphtheria Paris

1577 Typhus Oxford (England)

1578 Whooping Cough Paris
  Plague London

1580 Influenza Italy

Smallpox Venezuela

1585 Smallpox Peru
  Plague Edinburgh (Scotland)

1586 Typhus Exeter (England)

1591 Smallpox Philippines

1592–96 Measles Western New York—Seneca Indians

1593 Plague London

1596–1602 Plague Spain
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DATE DISEASE LOCALITY
1597 Plague Edinburgh (Scotland)

1600–08 Plague Scotland

1602 Plague Prussia

1603 Plague London

1604–05 Plague Ireland

1610–11 Plague Basel (Switzerland)

c. 1617–19 Smallpox Massachusetts

1618 Diphtheria Italy

1618–48 Typhus, Plague, Scurvy, Dysentery Germany, central Europe

1625 Plague London

1625–40 Plague France

1628–29 Plague Lyon (France)

1629–31 Plague Italy

1630–33 Plague Florence

c. 1633 Smallpox Massachusetts

1634–40 Measles? Influenza? Quebec, eastern Canada—Huron Indians

1634 Smallpox Connecticut

1636 Plague London

1637 Plague Spain

1643 Typhus Oxford (England)

  Typhus Reading (England)

1644 Typhus Tiverton (England)

1644–48 Plague Scotland

1646–52 Plague Spain

1647 Yellow Fever Barbados

1648–49 Smallpox Massachusetts

1650–51 Plague Ireland

1655 Yellow Fever Jamaica

1656–57 Plague Italy

1660 Smallpox Brazil

1661–65 Typhus London

1662 Smallpox Central New York—Iroquois Indians

1663–68 Plague Germany, Austria, Switzerland

1665 Plague London

1665–66 Smallpox Brazil

1666 Smallpox Boston

1667–68 Smallpox London

1668 Yellow Fever New York

1674 Smallpox London

1675–76 Plague Malta

1675–83 Plague Germany, Austria, Switzerland

1677–78 Smallpox Boston

1678–82 Plague Spain

  Malaria Britain, Europe

1679 Plague Vienna

1681 Smallpox London

1684 Rubella Japan

1685–86 Typhus London

1689 Typhus, Dysentery Londonderry, Dundalk (Ireland)

1690–91 Measles Japan

1699 Yellow Fever Charleston (South Carolina)

1702 Yellow Fever New York
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DATE DISEASE LOCALITY
1702–03 Smallpox Boston

1703–04 Typhus Augsburg (Germany)

1706 Yellow Fever Charleston (South Carolina)

1707–09 Smallpox Iceland

1708–09 Measles Japan

  Influenza Europe

1708–10 Typhus Ireland

1709 Plague Danzig (Prussia)

1709–20 Typhus London

1710 Yellow Fever Quebec

1712 Influenza Europe

1713 Smallpox Cape Colony (South Africa)

1718 Sweating Sickness Picardy (France)

1718–20 Typhus Ireland

1718–22 Influenza Europe

1720–22 Plague Marseille

1721 Smallpox London

1721–22 Smallpox Boston

1722 Ergotism Russia

1726–29 Typhus London

1727–28 Plague Astrakhan (Russia)

1728 Yellow Fever Charleston (South Carolina)

1728–30 Typhus Ireland

1729–30 Influenza Europe

1730–31 Measles Japan

1732 Yellow River Charleston (South Carolina)

1732–33 Influenza Europe, Britain

1733–34 Smallpox Greenland

1734 Typhus Germany

1735–40 Diphtheria, Scarlet Fever New England

1736–39 Influenza, Dysentery, Smallpox Scandinavia

1738–39 Plague Russia

1738–42 Dysentery France

1740 Influenza France

  Yellow Fever Guayaquil (Ecuador)

1740–41 Typhus, Dysentery Ireland

1740–42 Typhus, Typhoid France

1741–42 Typhus London

1741–43 Typhus, Typhoid, Dysentery Germany

1740s Typhus, Relapsing Fever, Dysentery Sweden

1742–43 Influenza Europe, Britain

1743 Yellow Fever Guayaquil (Ecuador), New York

1745 Yellow Fever New York

1747–48 Diphtheria Cremona (Italy)

1748–50 Malaria Europe

1750 Typhus London

1751–53 Smallpox England

1753 Measles Japan

1755 Smallpox Canada, Cape Colony (South Africa)

1757–63 Typhus, Dysentery Germany

1762 Influenza Europe, Britain

  Yellow Fever Philadelphia
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1763–64 Smallpox Boston

1764 Typhus Naples (Italy)

1767 Influenza Britain

1768–69 Venereal Disease Tahiti (South Pacific)

1769–70 Smallpox India, Bengal

1770–72 Malaria Europe

1772–73 Plague Persia

1775–76 Influenza Britain

1776 Smallpox Quebec, Colombia

  Measles Japan, Hawaii

1778 Yellow Fever St. Louis (Senegal)—British army

1779 Dysentery France

  Smallpox Mexico City

1779–83 Malaria Europe

1780–82 Smallpox Canada

1781–82 Influenza Europe, Asia

1781–83 Cholera India

1782 Influenza Britain

1783–84 Plague Dalmatia (Croatia)

1788–89 Influenza Europe, Britain

  Smallpox Australia

1789 Influenza New England

1790s Dysentery? Influenza? New Zealand, Fiji Islands

1792 Dysentery France—Prussian army

1792–99 Yellow Fever Charleston (South Carolina)

1793 Yellow Fever Philadelphia

1793–95 Scarlet Fever New England

1794 Yellow Fever New Haven (Connecticut)

1794–98 Yellow Fever Haiti, U.S. Atlantic coast

1795 Yellow Fever New York

1796 Smallpox Britain

1796–1800 Typhus Italy

1797 Smallpox Mexico, Guatemala

1798 Yellow Fever New York, Philadelphia, Baltimore

1798–1801 Plague Near East—Napoleon’s army

1800 Yellow Fever Cádiz (Spain)

  Plague Persia

1802 Yellow Fever Haiti

  Smallpox Northeast Nebraska—Omaha Indians

1803 Influenza Britain

  Measles Japan

1803–05 Yellow Fever Spain

1804 Yellow Fever Livorno, Lucca (Italy)

1804–28 Yellow Fever Gibraltar (Spain)

1805–07 Typhus Austria, Prussia

1805–12 Malaria Europe

1807 Typhus Danzig (Prussia)

1810 Yellow Fever Cádiz (Spain)

1812–13 Typhus, Dysentery Russia—Napoleon’s army

1812–14 Typhus Prussia
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DATE DISEASE LOCALITY
1813 Typhus, Dysentery Torgau (Germany)

  Typhus Danzig (Prussia), Mexico City

  Plague Malta

1813–14 Typhus Mainz, Germany, France

1814 Smallpox Italy

1815 Yellow Fever Mauritius

  Meningitis Albenga (Italy)

1815–85 Yellow Fever Sierra Leone (West Africa)

1816–18 Typhus Italy

1816–19 Smallpox, Typhus Britain

1817–18 Smallpox Madagascar

  Cholera India

1817–19 Typhus, Dysentery Ireland

1817–23 Cholera Asia, Africa

1818–20 Plague Tunisia

1818–21 Diphtheria Tours (France)

1820–21 Cholera Philippines

1820–22 Cholera China

1820–40 Influenza, Whooping Cough New Zealand

1821 Yellow Fever Barcelona

  Cholera Indonesia

  Miliary Fever France

1822 Cholera Japan

1823 Cholera Astrakhan (Russia)

1823–24 Measles Japan

1823–27 Malaria Europe

1823–31 Smallpox Scotland

1825–26 Smallpox England

1826–27 Cholera India

1826–28 Dengue United States, Caribbean

1826–37 Cholera Asia, Europe, North America

1829–30 Cholera Persia

1829–31 Cholera Russia

1829–33 Malaria Oregon

1830 Plague Persia

  Influenza Britain

1830–31 Influenza Asia, Europe, North America

1831 Cholera Mecca (Saudi Arabia)

1831–32 Cholera Germany

1832 Cholera Britain, United States, Canada

1832–33 Cholera France

  Smallpox Calcutta

1833 Influenza Persia, Britain

  Smallpox Mexico

1833–34 Cholera Spain

1834 Cholera Canada

  Measles Sydney

1834–35 Plague Egypt

1835 Measles New Zealand

1836–37 Influenza Asia, Europe, Australia, Britain, South Africa

  Measles Japan

1836–40 Typhus Ireland, Scotland
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1837 Smallpox  North Dakota—Mandan Indians, Saskatchewan, 

Manitoba

  Influenza Samoa (South Pacific)

1837–38 Smallpox  Montana—Blackfoot Indians, Saskatchewan, 
Calcutta

  Typhus Britain

1837–40 Smallpox Britain

1839 Influenza Samoa

1839–45 Meningitis Italy

1840–44 Ergotism Finland

1841 Smallpox Tahiti

1841–42 Miliary Fever France

1842 Yellow Fever Guayaquil (Ecuador)

1843 Dysentery South Pacific Islands

1843–44 Smallpox Calcutta

1846 Measles Faeroe Islands

1846–47 Measles Canada

1846–50 Typhoid Java (Indonesia)

  Typhus, Dysentery Ireland

1846–63 Cholera Asia, Europe, North and South America

1847 Typhus Canada

  Yellow Fever U.S. Northwest—Cayuse Indians

1847–48 Typhus, Influenza Britain

  Influenza Europe

1848–49 Cholera Britain, France

1848–50 Cholera Germany

1849 Cholera United States, Canada

  Yellow Fever Rio de Janeiro

1849–50 Cholera Tunisia

  Smallpox Calcutta

1850 Miliary Fever France

  Yellow Fever Rio de Janeiro

1850–51 Dengue United States

1850s–1959 Plague China, India, South America, Africa

1853 Smallpox Hawaii

1853–54 Cholera Britain, France

1853–59 Cholera Germany

1854 Measles French Polynesia, New Zealand

  Cholera Canada, Spain

1854–56 Scurvy, Typhus, Cholera, Dysentery Crimea (southern Ukraine)—armies

1855–58 Diphtheria Europe

1857 Smallpox Calcutta

1858 Cholera Japan

1860 Miliary Fever France

1860–61 Cholera India

1861–65 Dysentery, Typhoid, Typhus, Malaria, United States—Civil War armies 
  Scurvy, Measles, Smallpox

1862 Measles, Cholera Japan

1862–63 Ergotism Finland

1862–64 Yellow Fever Bahamas, Rio de Janeiro

1862–65 Typhus London

1863–64 Scarlet Fever New Zealand
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1864–65 Smallpox Angola

  Cholera India

1865 Cholera Spain, Mecca (Saudi Arabia)

  Smallpox Calcutta

1865–66 Cholera France, Britain

1865–75 Cholera Asia, Europe, Africa, North and South America

1866 Cholera United States

1866–67 Cholera Germany, Italy

1866–68 Malaria Mauritius

1867–68 Cholera India

1868 Typhus Tunis

  Kala-azar India

1868–75 Smallpox New York, United States

1869 Smallpox Montana—Gros Ventre Indians

  Cholera Zanzibar

1870s Yellow Fever Rio de Janeiro

1870–72 Cholera Central Asia

  Smallpox Italy

1870–75 Smallpox Europe

1871 Cholera Germany

1871–72 Smallpox Britain

1873 Whooping Cough New Zealand

  Cholera United States

  Kala-azar India

1873–75 Smallpox Calcutta

1875 Measles Fiji Islands

1875–76 Scarlet Fever Australia

1876 Typhus Ethiopia

1876–77 Scarlet Fever New Zealand

1878–79 Yellow Fever  United States—New Orleans, Memphis, 
Mississippi and Ohio River valleys

  Malaria Punjab (India)

1880s–90s Yellow Fever Panama

1881–82 Scarlet Fever New Zealand

  Smallpox Sydney

1881–96 Cholera Asia, Europe, Africa, South America

1882–83 Cholera Philippines

1882–85 Smallpox Cape Colony (South Africa)

1882–86 Diphtheria Cairo, Alexandria

1883 Cholera Philippines

1884–85 Cholera Italy, Spain

1885 Smallpox Montreal, Calcutta

1886–98 Smallpox Ethiopia

1887 Poliomyelitis Stockholm

  Miliary Fever France

1888–89 Cholera Philippines

1889–90 Influenza  Europe, Asia, Africa, North and South America, 
Australia

1890 Measles Gilbert and Ellice Islands (Kiribati and Tuvalu)

1890–91 Influenza Sydney

1890–1910 Beriberi Thailand

1891–92 Cholera India
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1892 Cholera Russia, Hamburg

1893 Measles Tonga, Samoa

1894 Poliomyelitis Vermont

  Plague Hong Kong, China

1895–1906 Sleeping Sickness Congo

1896–97 Plague India

1897–99 Smallpox Kenya

  Dengue Caribbean, United States

1898–1913 Sleeping Sickness Príncipe (West Africa)

1899–1900 Yellow Fever Havana

  Plague Hawaii

1899–1902 Typhoid South Africa—British troops

1899–1903 Plague Philippines, Brazil

1899–1923 Cholera Asia, Europe

1900 Plague Brazil, Sydney

  Cholera India

  Influenza Yukon, Ontong Java (South Pacific)

1900–04 Plague San Francisco

  Pneumonia South Africa

1900–09 Sleeping Sickness Uganda, Tanganyika (Tanzania)

1901–02 Beriberi Philippines

  Smallpox Britain, Italy

1901–03 Smallpox United States

1901–05 Whooping Cough Italy

1902 Cholera Egypt

1902–04 Cholera Philippines

1903 Scarlet Fever New Zealand

  Measles Fiji Islands

1904 Smallpox Rio de Janeiro

1904–05 Beriberi Japan—army

1904–07 Typhoid South-West Africa (Namibia)

  Plague India

1905 Poliomyelitis Sweden

  Smallpox Brazil

1905–06 Plague Spain, Vietnam

1906–14 Tuberculosis South Africa

1907 Whooping Cough New Zealand, Samoa

  Poliomyelitis New York

1907–09 Plague San Francisco

1908 Plague Ecuador, Ghana

  Smallpox Rio de Janeiro

  Malaria Punjab (India)

1908–13 Typhoid British Columbia

1909 Beriberi Philippines

1910 Cholera Russia

  Schistosomiasis Iraq

1910–11 Plague Manchuria

1910–14 Plague Java (Indonesia)

1911 Poliomyelitis Sweden

  Measles Fiji Islands

  Cholera Tripoli (Libya)

  Plague Morocco
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1912 Plague Kilimanjaro (Tanzania)

1912–40 Sleeping Sickness Chad

1914–15 Typhus Serbia

1915–22 Typhus Russia

1915 Plague Vietnam

1915–16 Poliomyelitis, Measles New Zealand

1915–22 Cholera Russia

1915–20 Encephalitis Lethargica Europe

1916 Poliomyelitis United States

1917–18 Murray Valley Encephalitis Australia

  Plague China, Northern Rhodesia (Zambia)

1917–19 Influenza  Spain, Europe, Asia, Africa, North and South 
America, Australia, Oceania

1918–24 Meningitis Mongalla (southern Sudan)

1918–26 Plague Ecuador

1919 Cholera Manchuria

1919–31 Encephalitis Britain

1920–21 Smallpox Italy

  Plague Manchuria

1921 Schistosomiasis Iraq

1921–22 Relapsing Fever Mali

1922 Murray Valley Encephalitis Australia

1922–23 Smallpox Chad

  Malaria Russia

1923 Plague Spain

1924 Schistosomiasis Iraq

  Encephalitis Japan

1924–25 Plague  Ashanti (Ghana), Madagascar, Los Angeles, 
Vietnam

1925–26 Influenza Russia

  Murray Valley Encephalitis Australia

1926 Yellow Fever Ghana

  Miliary Fever France

  Whooping Cough Samoa

  Cholera Manchuria

  Influenza Ontong Java (South Pacific)

1926–27 Dengue Durban (South Africa)

  Influenza Russia

1926–28 Relapsing Fever Sudan

1926–30 Pneumonia South Africa

1926–31 Meningitis Mongalla (southern Sudan)

1928 Influenza Ontong Java (South Pacific)

  Schistosomiasis Iraq

1928–30 Plague Manchuria, Mongolia, Uganda

1929 Malaria Pakistan

  Yellow Fever Venezuela

1930s Cholera Afghanistan

1930–35 Smallpox Nigeria

1931 Poliomyelitis United States

1931–32 Plague China

1931–35 Pneumonia South Africa
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1932–33 Encephalitis Japan

  Plague Java (Indonesia), Madagascar

1934 Typhus, Plague South Africa

  Poliomyelitis Los Angeles

1934–35 Malaria Sri Lanka

1935 Typhus, Plague South Africa

1935–36 Influenza Ontong Java (South Pacific)

  Plague Ecuador

1935–37 Encephalitis Japan

  Plague Madagascar

1936 Smallpox Somalia

  Plague South Africa

  Measles Gilbert and Ellice Islands (Kiribati and Tuvalu)

1936–37 Whooping Cough Samoa

1936–41 Sleeping Sickness Ghana

1937 Poliomyelitis New Zealand

  Encephalitis Japan

1937–39 Meningitis Chad

1937–42 Cholera China

1938 Measles New Zealand

1938–40 Malaria Brazil

1938–41 Rubella Australia

1938–43 Diphtheria South Africa

1939 Meningitis Upper Volta (Burkina Faso)

  Yellow Fever Sudan

1940–41 Poliomyelitis Egypt—New Zealand troops

1940–43 Sleeping Sickness Uganda

1940–45 Typhus Egypt

1941 Malaria Constantine (Algeria)

1941–42 Malaria Usambara Mountains (Tanzania)

1941–43 Meningitis Santiago (Chile)

1942 Dysentery Sri Lanka

  Plague Kenya

  Meningitis Tanganyika (Tanzania)

1942–44 Malaria Egypt

  Plague Senegal

  Poliomyelitis India, Malta

  Typhus  Persia, Algeria

  Tuberculosis Ghana

1942–45 Malaria, Typhus Southwest Pacific

  Beriberi Singapore

  Typhus Morocco

  Dengue Japan

1942–53 Poliomyelitis United States

1943–44 Typhus Naples (Italy)

  Influenza Russia

1943–45 Typhus, Sprue India, Burma—Allied armies

  Relapsing Fever Algeria

1944–45 Poliomyelitis, Schistosomiasis Philippines

  Scarlet Fever New Zealand

1944–46 Relapsing Fever Egypt
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1945–46 Typhus Japan, Korea

  Malaria Japan

  Relapsing Fever Kenya, Morocco

  Cholera China

1945–49 Meningitis Ghana

1946 Bornholm Disease Singapore

  Cholera Afghanistan

1946–47 Influenza Russia

1946–48 Smallpox Rhodesia (Zimbabwe), Ghana

1947 Poliomyelitis Nicobar Islands (India)

1947–48 Encephalitis, Mumps Guam

  Cholera Syria, Egypt

1949 Pneumonia Peking (Beijing)

  Meningitis Nigeria

1949–50 Leptospirosis Israel

1950 Whooping Cough Samoa

  Meningitis Nigeria

1950–51 Measles French Polynesia

  Malaria Saudi Arabia

  Hepatitis Korea

  Diphtheria Israel

  Influenza Britain

1950–52 Typhoid Italy

  Poliomyelitis Israel

1951 Murray Valley Encephalitis Australia

  Poliomyelitis Tahiti, Solomon Islands

  Ergotism France

1951–53 Plague Tanganyika (Tanzania)

  West Nile Fever Israel

  Hemorrhagic Fever Korea

1952 Poliomyelitis Bangkok, Copenhagen

1952–54 Malaria Ghana

  Pneumonia Peking (Beijing)

1954 Typhoid Kenya

1955–56 Hepatitis Delhi (India)

  Smallpox Zambia

  Dengue Philippines

1957 West Nile Fever Israel

1957–58 Influenza Asia, Europe, North America, Africa

  Kyasanur Forest Disease India

1958 Malaria Ethiopia

  Dengue Vietnam, Thailand

1958–59 Poliomyelitis Singapore

  Pneumonia Peking (Beijing)

1958–61 Encephalitis Taiwan

1959–64 Hemorrhagic Fever Bolivia

1960s Plague Vietnam

  Dengue Singapore

1960 Dengue Vietnam, Thailand

1960–62 Yellow Fever Ethiopia

1961 Malaria Somalia

  Dengue Philippines
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1961–62 Cholera Philippines, Indonesia

1961–75 Cholera Asia, Africa, Europe

1963 Dengue Vietnam, India, Caribbean

1964 Rubella United States

  Encephalitis Houston

  Dengue Thailand, India, Caribbean

1964–65 Influenza Russia

1965 Plague New Mexico

  Yellow Fever Senegal

  Dengue India

1965–67 Smallpox Indonesia

1967 Smallpox Guinea

  Marburg Virus Germany

1967–71 Smallpox Brazil

1967–72 Meningitis South Africa, Morocco

1968 Influenza Hong Kong

1968–69  Influenza Russia, United States, Britain, Taiwan

  Malaria Sri Lanka

  Dengue Caribbean, Vietnam

  Poliomyelitis  Vietnam

1969–70 Dysentery Guatemala

  Influenza Papua New Guinea

1969–71 Conjunctivitis Africa, Asia

1970–72 Dengue Burma

  Cholera West Africa, Mali, Chad

  Smallpox Afghanistan

1971 Cholera India, Bangladesh

  Conjunctivitis India, Singapore

1971–72 Poliomyelitis Malaysia

  Dengue Southwest Pacific

1971–73 Smallpox Bangladesh

  Dengue Fiji Islands

1972 Lassa Fever Sierra Leone

1973–74 Smallpox India

  Dengue Singapore

1974–75 Malaria India

  Cholera Kenya

  Dengue Southwest Pacific

  Kala-azar (Leishmaniasis) India

1976 Ebola Zaire, Sudan

  Legionnaires’ Disease Philadelphia

1976–78 Dengue Southwest Pacific, Thailand

1977 Rift Valley Fever Egypt

1977–78 Influenza  Russia, China, North and South America, Europe, 
Australia

  Encephalitis India

1978 Cholera Maldive Islands 

1979 Ebola Sudan

  Anthrax Russia

1979–80 Kala-azar (Leishmaniasis) India

  Ross River Fever Southwest Pacific

  Dengue China, Southwest Pacific
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DATE DISEASE LOCALITY
1980 Conjunctivitis Singapore

1981 Kala-azar (Leishmaniasis) India

1981–2000s HIV/AIDS Africa, Asia, United States, Europe, worldwide

1983 Plague Ecuador, United States

1986–88 Hepatitis E Xinjiang (China)

1986–90 Yellow Fever Nigeria

1987–88 Malaria Madagascar

1988 “Mad Cow” Disease Britain

  Hepatitis A Shanghai

1988–93 Leishmaniasis (Kala-azar) Sudan

1989–91 Cholera Africa

1990s Diphtheria Russia

1990s–2000s HIV/AIDS  Sub-Saharan Africa, South Africa, Uganda, China, 
India, Thailand, eastern Europe and central Asia, 
western Europe, United States, Brazil, Caribbean, 
Latin America, . . . Worldwide

  Venereal Diseases (STDs), United States

  Hepatitis C

  TB (Tuberculosis) Worldwide

  “Mad Cow” Disease Britain

1990s–2006 Malaria Africa, India

1991–92 Cholera Peru, Latin America

1992 Plague Zaire (Congo)

  Meningitis Burundi

1993 Hantavirus United States

  Diphtheria Russia

1994 Plague India

  Cholera Zaire (Congo)—Rwandan refugees

1994–95 Dengue Puerto Rico

1995 Ebola Zaire (Congo)

1995–96 “Mad Cow” Disease Britain

1995–97 Influenza Moscow

1996 Ebola Gabon

  Hantavirus South America—Chile, Argentina, and Paraguay

  Onchocerciasis Brazil

  Meningitis West Africa

1997–2000s Avian Influenza (Bird Flu) China, Vietnam, Indonesia, Asia

1998 Hantavirus South America—Chile

  Dengue Puerto Rico

  Malaria India

1998–99 Nipah Virus Malaysia

1998–2000 Cholera Somalia

1999 Poliomyelitis Angola

  Legionnaires’ Disease Netherlands

  “Mad Cow” Disease Britain

1999–2000 Malaria Africa, South Africa, India

  Cholera Madagascar

1999–2005 West Nile Virus United States

2000 Rift Valley Fever Saudi Arabia, Yemen

  Ebola Uganda

  West Nile Virus Israel

2000–01 Cholera South Africa
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DATE DISEASE LOCALITY
2001 Dengue Hawaii

  Anthrax United States

2001–02 Ebola Gabon

2002 Legionnaires’ Disease Britain

2003–04 SARS Vietnam, China, Singapore, Canada

2003 Ebola Congo

2004–06 Mumps Britain

2004–05 Marburg Fever Angola

2005 Ebola Congo

  Cholera West and central Africa

  Encephalitis India, Nepal

  Measles Nigeria

2005–06 Chikungunya Virus  Indian Ocean islands (Réunion, Mauritius, 
Seychelles, Mayotte, Madagascar), India

2006 Mumps Iowa, U.S. Midwest

2006–07 Cholera Angola

  Rift Valley Fever Kenya, Somalia  

  Dengue India
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B I B L I O G R A P H Y

Sources in this bibliography, which includes those men-
tioned in the “Further reading” references at the end of 
the entries, have been alphabetically listed and grouped 
under particular and broad disease categories (e.g., Chol-
era, Diphtheria, Deficiency Diseases, Rickettsial Diseases, 
etc.). The bibliography is subdivided into 34 headings 
listed below. However, whenever readers are unable to 
find suitable or needed sources among the disease head-
ings/categories, they should check the extensive “General/ 
Miscellaneous” at the end, where a multitude of sources 
are alphabetically grouped.

Anthrax
Chikungunya Virus Fever
Cholera
Conjunctivitis
Deficiency Diseases
Dengue Fever
Diphtheria
Diseases of the Central Nervous System
Ergotism
Filovirus Diseases
Hantavirus
Hepatitis
HIV/AIDS
Influenza
Kyasanur Forest Disease
Leprosy
“Mad Cow” Disease (Bovine Spongiform Encephalopathy)
Malaria
Measles and Rubella
Mumps (Infectious Poirotitis)
Nipah Virus Fever
Parasitic Diseases
Plague
Pneumonia and Legionnaires’ Disease
Rickettsial Diseases
Rift Valley Fever
Smallpox
Tuberculosis

Typhoid Fever
Venereal Diseases
West Nile Fever or Virus
Whooping Cough (Pertussis)
Yellow Fever
General/Miscellaneous

Many of the following diseases—cross-referenced here to the 
aforementioned headings—are also written about in many dif-
ferent bibliographic sources under “General/Miscellaneous.”

AIDS. See HIV/AIDS
Avian (Bird) Flu. See Influenza
Beriberi. See Deficiency Diseases
Bubonic Plague. See Plague
Dancing Mania. See General/Miscellaneous
Dysentery. See General/Miscellaneous
Ebola. See Filovirus Diseases
Encephalitis. See Diseases of the Central Nervous System
Gonorrhea. See Venereal Diseases
Hemorrhagic Fever. See Dengue, Filovirus Diseases
Japanese Encephalitis. See Diseases of the Central Nervous System
Kala-azar (Leishmaniasis). See Parasitic Diseases
Lassa Fever. See Filovirus Diseases, General/ Miscellaneous
Legionnaires’ Diseases. See Pneumonia and Legionnaires’ Disease
Marburg Virus Disease. See Filovirus Diseases
Meningitis (Cerebrospinal Fever). See Diseases of the Central Ner-

vous System
Onchocerciasis (River Blindness). See Parasitic Diseases
Pellagra. See Deficiency Diseases
Pneumonic Plague. See Plague
Poliomyelitis (Infantile Paralysis). See Diseases of the Central 

Nervous System
Relapsing Fever. See Rickettsial Diseases
Rubella (German Measles). See Measles and Rubella
SARS. See Influenza
Scarlet Fever. See Measles and Rubella
Schistosomiasis (Bilharziasis). See Parasitic Diseases
Scurvy. See Deficiency Diseases
Septicemic Plague. See Plague



Sexually Transmitted Diseases (STDs). See Venereal Diseases
Sleeping Sickness (Trypanosomiasis). See Parasitic Diseases
St. Louis Encephalitis. See Diseases of the Central Nervous 

System
Syphilis. See Venereal Diseases
Sweating Sickness (Miliary Fever). See General/Miscellaneous
Typhus Fever. See Rickettsial Diseases
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