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EDITOR-IN-CHIEF

Editor-in-Chief

Harald Kristian (Kris)
Heggenhougen received
his BA in English and
American Literature
from Bowdoin College,
Maine, USA, an MA in
Sociology and his PhD
in Anthropology from
the New School for
Social Research, New
York City. He was a Pro-
fessor (now retired),
Department of Interna-
tional Health, Boston University School of Public Health,
(and Department of Anthropology at BU, Boston USA
(1999-2008)) where he will continue as an Adjunct
Professor. He is also an Adjunct Professor at the Centre
for International Health, University of Bergen, Norway
and a Lecturer in the Department of Social Medicine,
Harvard Medical School. He has carried out extensive
health and behavior/medical anthropological research
for several years each in Guatemala, Malaysia and
Tanzania and since starting out in Norway he has lived
and worked for at least three years on each of five con-
tinents and speaks a number of languages. Prior to his
professorship at Boston University he was for ten years
(1990-1999) an Associate Professor at Harvard Medical
School and at Harvard School of Public Health, and for
ten years prior to that was a Senior Lecturer at the
London School of Hygiene and Tropical Medicine
(1979-1999).

He is a fellow of the American Public Health Associa-
ton, the American Anthropological Association (and
other associations) and was for six years the Senior Editor
for Medical Anthropology of the journal Social Science and
Medicine, From 1999 to 2008 he was a member of the
Committee on Social, Economic and Behavioural of
TDR/WHO, and he was also a consultant to WHO’s
EPI (immunization) program in the 1980s. In addition to
his academic activities, over the past 30 years he has
carried out consultancy work with UK, Scandinavian
and other development agencies in a range of countries
from Bhutan to Bolivia.

His most recent book (co-edited with J. Lugalla) is
Social Change and Health in Tanzania (2005). Some of
his other books include The Behavioural and Social Aspects
of Malaria and Its Control (2003), co-authored with V.
Hackethal and P. Vivek, Reaching New Highs: Alternative
Therapies for Drug Addicts (1997) and (with P. Vaughan,
E. Muhondwa and J. Rutabanzibwa-Ngaiza Community
Health Workers—The Tanzanian Experience (1987).

Among numerous book chapters is one based on his talk
at the 8" World Federation of Public Health Associations
meeting in Arusha, Tanzania, “A Return to Arusha — Struc-
tural Adjustment, Indeed! Violence, Globalization, Health
and Human Rights” which appeared in Health in Transition:
Opportunities and Challenges (1999). He has written more than
60 peer reviewed journal articles and numerous reports.

His research interests include health and development;
social change and health; the alternative therapies for
drug addiction; adolescent health and sexuality, including
the health and welfare of orphans (affected by AIDS); the
New Public Health, and the interaction of health, human
rights, inequity and poverty.
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Associate Editor-in-Chief

Stella Quah (Ph.D) is
Professor of Sociology
at the National Univer-
sity of Singapore. She
began conducting socio-
logical  research  on
health  behaviour in
Singapore in 1972, init-
ally at the Department
of Community Medicine
and Public Health and
later on at the Depart-
ment of Sociology of the National University of Singapore
(formerly known as the University of Singapore). She
was awarded a Fulbright-Hays scholarship from 1969
to 1971. Her research and professional activities include
sabbaticals as Research Associate and Visiting Scholar
at the Insutute of Governmental Studies, University of
California Berkeley (1986-87); the Center for International
Studies at the Massachusetts Institute of Technology and
the Department of Sociology at Harvard University
(1993-94); the Harvard-Yenching Institute, Harvard
University (1997); the Stanford Program in International
Legal Studies, Stanford University (1997); the National
Centre for Development Studies, Australian National

University (2002); and the Walter H. Shorenstein Asia-
Pacific Research Center, Spogli Institute for Interna-
tional Studies, Stanford University (2006). She was
elected Vice-President for Research of the International
Sociological Association (ISA) and Chairperson of the
ISA Research Council for the session 1994—1998; and
served as Associate Editor of International Sociology
(1998-2004). As part of her professional activities, Stella
Quabh serves in institutional review boards; is member of
the Society for Comparative Research (US); and is member of
international Editorial and Advisory Boards of several
referee journals. She has published extensively on medi-
cal sociology, public policy and family sociology. Among
her most recent publications are Crisis Preparedness: Asia
and the Global Governance of Epidemics, ed., (Stanford, CA:
Stanford University Shorenstein APARC & Brookings
Institution, 2007); “Public image and governance of epi-
demics: Comparing HIV /AIDS and SARS,” Health Policy,
volume 80, 253-272, 2007; “Crisis Prevention and Man-
agement during SARS Outbreak, Singapore”, Emerging
Infections Diseases, Vol. 10, No. 2 (February), 364-368,
2004, with Lee Hin Peng; “Traditional Healing Systems
and the Ethos of Science,” Social Science and Medicine, 57,
10, pp. 1997-2012, 2003; the International Handbook of
Sociology (London: Sage, 2000) edited with Arnaud
Sales; and Families in Asia: Home and Kin (London:
Routledge, forthcoming).
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Hilda Bastian is the
head of the Health Infor-
mation Department at
IQWiG (German Insti-
tute for Quality and Effi-
ciency in Health Care).
She is responsible for
the development
of evidence-based con-
sumer health informa-
tion, and is editor of
IQWiG’s bilingual
website for the publicc Gesundheitsinformation.de
(Informed Health Online). She had previously been
responsible for developing evidence-based consumer
health information websites for the Cochrane Collabora-
tion. Ms. Bastian was for several years Coordinating Editor
of the Cochrane Collaboration’s Review Group on Con-
sumers and Communication, responsible for developing
systematic reviews on the effects of communication and
information on consumers. She had about 20 years’ experi-
ence in the field of consumer health advocacy, when her
career in health began in maternity consumer advocacy.

Stefan Beissert received
his M.D. from the Univer-
sity of Goettingen, Goet-
tingen, Germany. He was
a post-doctoral fellow at
the Cutaneous Biology
Research Center, Massa-
chusetts General Hospi-
tal, Harvard University,
Boston, between 1993—
1995. He did his derma-
tology residency at the
University of Muenster,
Muenster, Germany. In
2001 he was promoted by the German Research Association
(DFG) to become a Heisenberg-Associate Professor in

Dermatology. In 2005 Dr. Beissert was recruited by the
Department of Dermatology in Muenster as a full professor
for dermatology. His research is funded by several grants
from the DFG, German Cancer Society, and industry. The
main research focus of his laboratory 1s functional genomics
of the skin, modulation of dendritic cell antigen-presenting
function, development and regulation of T cell function,
mechanisms of photocarcinogenesis, mechanisms of immu-
nological tolerance and its breakdown, and cutaneous innate
immunity. His clinical interest is the establishment of
more efficient and safer systemic immunosuppressive
treatment regimens for patients with bullous autoimmune
disorders and chronic inflaimmatory skin diseases. He
received several international awards for his contribution
in science. His work was published in journals such as
Lancet, Nature Medicine, Journal of Experimental Medi-
cine, Journal of Immunology, Blood, etc.

Annette Braunack-
Mayer is Associate Pro-
fessor in Ethics in the
Discipline of Public
Health at the University
of Adelaide, where she
teaches public health
ethics and qualitative
research methods to
graduate and under-
graduate students. She
holds an adjunct
appointment as Consul-
tant Ethicist for Ade-
laide Health Technology Assessment. Her current
research primarily concerns the ethical and social impacts
of inventions in health care, with a particular focus on
community involvement in decision making about new
technologies.
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Kent Buse is a political
economist with expertise
in health policy analysis.
He currently serves as a
Research Fellow at the
Overseas Development
Institute, London, the
UK’s leading indepen-
dent think tank on inter-
national  development.
He has previously taught
at Yale University and at
the London School of Hygiene and Tropical Medicine. He
has worked and consulted for a range of organizations
including the World Bank, UNAIDS, the Global Fund,
UNICEE, DFID, WHO, UNFPA as well as for national
governments and major public—private health partnerships
(e.g, PMNCH, GAIN) at headquarters and field levels. He
holds a PhD in policy analysis and an MSc (Econ) in health
policy, planning, and financing. His most recent book is
Making Health Policy (Open University Press), which was
short-listed for the Baxter award. He has co-edited Health
Policy in a Globalizing World (Cambridge) and is presently
lead editor of Making Sense of Global Health Governance (Pal-
grave) and 1s the Policy Section editor of this Encyclopedia of
Public Health.

Guy Carrin is senior
health economist and
coordinator  in  the
Department of Health
Systems Financing at
the  World  Health
Organization in Geneva,
Switzerland. He is also
part-time professor of
health economics at the
University of Antwerp
(Belgium). He published
extensively in the areas

of social security, macro-
economic  modelling,
and health economics. In the field of health economics,
he is the author of “Ecomomic Evaluation of Health Care in
Developing Countries” and “Strategies for Health Care Finance
in Developing Countries”. He is co-editor of “Macroeconomic
Environment and Health® and “Health Financing for Poor
Pegple” and of a special issue of Social Science and Medicine
on “The Economics of Health Insurance in Low and Middle-
income countries”.

He holds a M.A. and Ph.D. in economics from
the University of New Hampshire (USA) and the Univer-
sity of Leuven (Belgium), respectively. He was Canada
Council fellow at the University of Toronto (Canada),

econometrician at the Institut d’Economie Quantitative
in Tunis (Tunisia), researcher at the Center for Opera-
tions Research and Econometrics in Leuven, Takemi
Fellow in International Health at the Harvard School
of Public Health, economic adviser to the Minister of
Public Health of the Federal Government of Belgium and
adjunct-professor of public health at Boston University.

Sally Caswell is Profes-
sor of Social and Health
Research and the Direc-
tor of the Centre for
Social and Health Out-
come Research and
Evaluauon (SHORE)
Massey University. Her
research interests are in
social and public health
policy, particularly in
relation to alcohol and
other drugs. In 1993
Professor Casswell received the Jellinek Award, which is
the premier international award for alcohol research. She
has a particular interest in development and implementa-
tion of healthy public policy on alcohol marketing and
policy implementation and evaluation at the community
level. She has a long association with the World Health
Organisation, chairing expert advisory committees, partici-
pating in working groups and on editorial committees
which have produced two volumes on Alcohol and Public
Policy published by Oxford University Press (1994 and
1995) and a follow-up project which resulted in the publi-
cation Alcohol, No Ordinary Commodity: Research and
Public Policy; Oxford University Press, 2003. She is cur-
rently a member of the WHO Expert Panel on Alcohol and
Drug Dependence and SHORE is a WHO Collaborating
Centre. Professor Casswell 1s a Fellow of the Royal Society
of New Zealand and an Officer of the Order of
New Zealand.

Michel Coleman cur-
rently leads the Cancer
Research UK  Survival
Group at the London
School of Hygiene &
Tropical Medicine. Pre-
viously he was Deputy
Chief Medical Statisti-
cian at the Office for
National Statistics and
Head of the Cancer and
Public Health Unit at the
School. He has worked

for the International
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Agency for Research on Cancer in Lyon and was Medical
Director of the Thames Cancer Registry in London.

His main interests include trends in cancer incidence,
mortality and survival, and the application of these tools
to the public health control of cancer. He is involved in a
wide range of projects to quantify, describe and explain
patterns and trends in cancer survival by socio-economic
group, geographic area and ethnicity, as well as extending
the methodology and tools for survival analysis including
developing a STATA program for relative survival analy-
sis. Projects include updating national estimates of the
socio-economic gradient in cancer survival in England
and Wales among four million adults diagnosed with
one of 20 major cancers between 1971 and 1999, and
producing survival estimates for patients with one of
8 major cancers in English Health Authorities for use as
NHS High-Level Performance Indicators. He co-ordi-
nates the CONCORD project comparing survival
among over 2 million patients diagnosed with cancer of
the breast, bowel or prostate during 199094 and followed
up to 1999 in over 30 countries on five continents.

Paul R. Epstein, M.D,
MPH. is Associate
Director of the Center
for Health and the

Global Environment
at  Harvard Medical
School  (http://chge.

med.harvard.edu), and
has worked in medical,
teaching and research
capacities in  Africa,
Asia and Latin
America. In 1993, Paul
coordinated an eight-
part series on Health
and Climate Change for The Lancet. Paul has worked
with the IPCC, the NAS, NOAA and NASA to assess the
health impacts of climate change and develop health
applications of climate forecasting and remote sensing.
He coordinated Climate Change Futures: Health, Ecological
and Economic Dimensions, an international project with
Swiss Re and the UNDP and is currently coordinating a
‘Cat Modeling Forum’ with A.LG. and Lloyd’s of London
to facilitate integration of dynamic and statistical models
for better risk assessment and reduction. Paul is also
preparing a report that examines the “stabilization
wedges” through the lens of health and ecological safety.

Valery L. Feigin is a
neurologist and Associ-
ate Professor at the
Clinical Trials Research
Unit, School of Popula-
tion Health, The Uni-
versity of Auckland,
New  Zealand. He
graduated in medicine
from the State Medical
School of Novosibirsk,
Russia and undertook
advanced training in
neurology and clinical epidemiology (PhD: Institute of
Neurology, Moscow, Russia; Master of Science in Clinical
Epidemiology: Mayo Clinic, Rochester, MN, USA and
Erasmus University, Rotterdam, The Netherlands).
Valery has contributed to the design and performance of
a number of national and international research projects
in stroke, including the WHO MONICA Project and
various clinical trials research unit projects including the
Freemasons Health Study, Auckland Regional Commu-
nity Stroke (ARCOS) study, the Neuroprotection Involv-
ing Cooling Evaluation in Stroke Study (NICE), Asian
Pacific Cohort Studies Collaboration (APCSC), and the
POLYPILL Recruitment pilot study. Valery is currently a
principal investigator of the Auckland Stroke Outcomes
(ASTRO) study and a named investigator on the Stroke
Attention Rehabilitation Trial (START), POLYPILL fea-
sibility study, and POLYPILL IMPACT (IMProving
Adherence using Combination Therapy) trial projects.
Valery is a member of a number of international profes-
sional societies, founding member of the Scientist Panel
on Neuroepidemiology and Task Force on Teaching of
Clinical Epidemiology of the European Federation
of Neurological Societies, and a Faculty member of Edu-
cational Activities in Eastern Europe of the European
Federation of Neurological Societies. Valery is a member
of the editorial boards of several medical journals and
serves as a peer-reviewer for a number of medical orga-
nizations and journals. He has authored and/or co-
authored over 200 scientific publications on stroke epide-
miology, prevention and management, including several
handbooks, book chapters, Cochrane systematic reviews,
and guidelines for physicians. He was a recipient of a
number of prestigious national and international awards
and distinctions, including a Fogarty International Centre
Research Grant Award (National Institute of Neurological
Disorders & Stroke of the Mayo Clinic, Rochester, MN,
USA), the Bruce Shoenburg International Award and Lec-
ture in Neuroepidemiology (American Academy of
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Neurology), the Gedeon Richter Award for Studies on
Cavinton in Acute Stroke, Honorary Professor (Novosi-
birsk State Medical Academy), and Professor of Neurology
(Russian Academy of Medical Sciences). Valery’s areas of
special interest are stroke prevention, epidemiology, and
treatment.

Ken Fox does
munity pediatrics. A
physician and medi-
cal anthropologist, he
works to make a prefer-
ential option for the
poor in health care as
a clinician, advocate,
scholar and teacher.

A graduate of the
Pritzker School of Med-
icine at the University
of Chicago, he trained
in Pediatrics at Children’s Hospital in Boston. After fel-
lowship as a Robert Wood Johnson Clinical Scholar at
the University of Pennsylvania, he worked in the Depart-
ment of Social Medicine at Harvard Medical School
under the direction of Arthur Kleinman. There he
co-directed a course with Paul Farmer and Jim Kim of
Partners in Health called “The Social Roots of Health
and Illness.”

Dr. Fox later served as an Assistant Professor of
Pediatrics at Boston University Schools of Medicine
and of Public Health where he continued to bridge the
worlds of academic general pediatrics, anthropology
and clinical practice. He has extensive experience on the
frontlines of public health as a primary care physician
in several urban US health centers and has directed
community based projects in the US and abroad in col-
laboration with Partners in Health and Physicians for
Human Rights.

Dr. Fox 1s the recipient of numerous grants and awards
from The WK Kellogg Foundation, the Open Society
Institute, The Ford Foundation, the Fulbright Commis-
sion and the Institute for Health and Social Justice.

He has lectured nationally and internationally and
published on a wide range of topics from “poverty and
child health” and “racial inequities in health and care” to
“cultural competence in medicine” and “the uses of hip
hop in health and human rights promotion.”

Dr. Fox is currently a staff physician at Erie Family
Health Center and an Assistant Clinical Professor of
Pediatrics at Northwestern University’s Feinberg School
of Medicine.

com-

Jeffrey Griffiths
trained as an infecti-
ous diseases consultant,
internist and pediatri-
cian. He was educated
at  Harvard College,
Albert Einstein College
of Medicine, Tulane
University  School of
Public Health and
Tropical Medicine,
Yale-New Haven Hos-
pital, Harvard School
of Public Health, and Tufts-New England Medical
Center. He current research is in the emerging disease
pathogen Cryptosporidium, the use of micronutrients to
ameliorate or prevent infectious diseases in malnourished
children, innovative curricula to link international sites,
and an heat stable measles vaccine. His research has been
funded by the US National Institutes of Health, the Envi-
ronmental Protection Agency, the Gates Foundation,
and the US Agency for International Development.
Dr. Griffiths has served on the US EPA’s National Drink-
ing Water Advisory Council and the EPA’s Science
Advisory Board’s Drinking Water Panel.

James Harlan, MD,
FACP, FACPM,
FAAFP, FAHA,
received his MD magna
cum laude from the
Medical College of
Virginia and trained

in internal medicine at
Duke University, with
subsequent training in
cardiology and bio-
chemistry at that insti-
tution. During a career
in academic medicine,
he has been a professor of medicine at Duke University,
University of Alabama, Birmingham, and The University
of Michigan. At the last two schools, he was also associate
dean of the schools of medicine. In 1987, Dr. Harlan
became Director of the Division of Epidemiology and
Clinical Applications at the National Heart, Lung and
Blood Institute, NIH. In this position, he was responsible
for the portfolio development and oversight of observa-
tional and interventional clinical research studies sup-
ported by the Institute. In 1991, Dr. Harlan was named
Associate Director for Disease Prevention for NIH and
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charged with the development of the Women’s Health
Initiative, a large muludimensional set of clinical trials
and observational studies. He was also responsible for
development of the National Center for Complementary
and Alternative Medicine and the Office of Dietary Sup-
plements at the NIH. Dr. Harlan retired from the govern-
ment in 2001, and has served as Senior Advisor on clinical
trials at the National Institute of Mental Health. He is
currently a senior consultant with ClinicalTrials.gov
(National Library of Medicine) on registration and results
reporting.

Craig R. Janes is
currently Professor and
Associate Dean (acade-
mic) in the Faculty of
Health Sciences at Simon
Fraser University. Prior to
coming to SFU he was at
the University of Color-
ado, Denver & Health
Sciences Center. There he
developed and directed the
Ph.D. program in Health
and Behavioral Sciences.

Janes is a medical anthropologist interested in and

committed to social science approaches to public health
and global health policy. He received his B.A. degree in
Anthropology from the University of California, San
Diego in 1975; an MLA. degree in Anthropology from
the University of Colorado-Boulder in 1978, and his
Ph.D. in Medical Anthropology from the University of
California, Berkeley & San Francisco, in 1984. He has just
finished a three year term as president of the Society for
Medical Anthropology. Dr. Janes has worked on the prob-
lem of the globalization of market-based health reform
policy since the early 1990s, first in southwestern China
(Tibet), and most recently in Mongolia. In addition to the
work on health reform in Mongolia, he has also done
research there on the social determinants of maternal
and child health. At present he is funded by the National
Science Foundation of the U.S. to examine the impact of
recent climate disasters on herding households in rural
Mongolia.

Judith Justice 1s a
faculty member in
Medical Anthropology
and Health Policy at
the University of Cali-
fornia at San Francisco.
Research interests
international
and national health
policy; foreign aid to
the  health  sector;
health and development; cultural context of emerging
and re-emerging infectious disease, and stigmatized
health conditions (e.g., HIV/AIDS, leprosy and tubercu-
losis); reproductive and child health; new vaccines and
immunization; and, the role of NGOs. Professor Justice
has conducted research in South and Southeast Asia and
Africa, and served as an evaluator for foundations and

include

international organizations, in addition to earlier working
with the United Nations and UNICEF /India. Her
research includes multi-country studies of the political
and cultural dimensions of reproductive and child health,
studies on immunization and adoption of new vaccines,
and a twenty-five year restudy of the fit between interna-
tional health polices and local needs in Nepal, which was
earlier published as Policies; Plans and People: Foreign Aid and
Health Development. Current research also focuses on Reli-
gious Organizations and HIV/AIDS in Malawi, and the
Role of Stakeholders in the California Stem Cell Initia-
tive. She has served on academic and professional review

panels, NGO boards and advisory groups, and is currently
a member of the steering committees of several interna-
tional forums.

Japhet Killewo is a
professor of Epidemiol-
ogy at the Muhimbili
University of Health
and Allied Sciences
(MUHAS) in Tanzania.
He teaches epidemiol-
ogy and biostatistics
as regular university
courses to undergradu-
ates and post-graduate
students and offers
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short courses in data management, research methodology
and monitoring and evaluation to other scholars. He does
research in communicable and non-communicable dis-
eases is currently involved in a large field study for
monitoring HIV infection trends and evaluating the
impact of HIV interventions in one of the twenty regions
of Tanzania. His teaching and research experience started
in 1980 when he joined the university. He has also worked
with the International Centre for Diarrhoeal Disease
Research (ICDDRB) in Bangladesh as part of his sabbati-
cal period in the university for four years (1999-2003)
doing research in reproductive health.

JK has critically reviewed a considerable number of
research proposals and manuscripts for various peer
reviewed international journals. JK has published widely
in local as well as international journals and has written
chapters in books. There are more than 55 published
articles in journals to his credit. Conference papers and
reports include more than 24 papers and reports in a

variety of topics in conference proceedings and in un-
published reports.

Jonathan I. Levy is an
associate professor of
Environmental Health
and Risk Assessment
in the Department of
Environmental Health
at Harvard School of
Public  Health. He
received his Sc.D. from
Harvard  School  of
Public Health in Envi-
ronmental Science and
Risk Management, with
a B.A.in Applied Mathematics from Harvard College. His
research focuses on developing models to quanttatively
assess the health impacts of air pollution from local to
national scales, with a focus on urban environments.
Recent research efforts include using geographic infor-
mation systems to determine spatial heterogeneity in
indoor and outdoor air pollution in low-income urban
neighborhoods; and developing methods to better charac-
terize the magnitude and distribution of health benefits
associated with emissions controls for motor vehicles and
power plants, with consideration of environmental justice
issues. Dr. Levy was the recipient of the Walter
A. Rosenblith New Investigator Award from the Health
Effects Institute in 2005, and he served on the NRC
Committee on the Effects of Changes in New Source
Review Programs for Stationary Sources of Air Pollutants
and the NRC Committee on Improving Risk Analysis
Methods Used By the US. EPA. He teaches graduate

and undergraduate courses at Harvard related to risk
assessment and the urban environment.

John Lynch is Profes-
sor of Epidemiology
and Canada Research
Chair in Population
Health at McGill Uni-
versity
His research interests
include: life course
processes and health at
the individual and pop-
ulation levels; child
and adolescent health;
methods for monitoring
levels and trends in
health inequalities, and; comparing the effectiveness of
intervention strategies to improve population health and
reduce health inequalities.

He has more than 150 publications and has research
collaborations in Australia, Brazil, Britain, Canada, Den-
mark, Finland, Korea, Sweden and the US. He has received
research funding from the National Heart, Lung and Blood
Institute (NHLBI), National Institute for Child Health and
Development (NICHD), the Centers for Disease Control
and Prevention (CDC), National Cancer Institute (NCI),
Robert Wood Johnson Foundation (RW]JF), Canadian Insti-
tutes for Health Research (CIHR), and the Government of
Canada. He has served on international review boards and
working groups including the World Health Organization,
European Science Foundation, National Insttutes of
Health, Wellcome Trust, UK Medical Research Council
and UK Biobank. He teaches graduate courses in life
course epidemiology, population health, and advanced epi-
demiological methods.

in  Montreal.

James Maguire is Pro-
fessor of Medicine
at Harvard Medical
School and Senior Phy-
sician in the Division of
Infectious Diseases at
Brigham and Women’s
Hospital in  Boston,
Massachusetts. He re-
ceived the MD degree
from Harvard Medical
School, MPH in Tropi-
cal Public Health at
the Harvard School of Public Health, and training in
Internal Medicine and Infectious Diseases at the Peter
Bent Brigham Hospital in Boston. His work focuses on
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clinical and epidemiological aspects of parasitic diseases,
primarily in Latin America and Asia. His former positions
include Chief of the Parasitic Diseases Branch at the Cen-
ters for Disease Control and Prevention (CDC) in Atlanta,
Georgia, and Director of the Division of International
Health at the University of Maryland School of Medicine.
He has published over 150 original articles and book chap-
ters and serves as a section editor of the American Journal
of Tropical Medicine and Hygiene. He is the recipient of
numerous teaching awards and the Bean Kean Medal from
the American Society of Tropical Medicine and Hygiene,
and was elected to the American Society of Epidemiology.

Kenneth Manton is a
formal  demographer
and health physicist
who  develops  and
applies  mathematical
models of health and
disability changes to
the U.S. elderly popula-
tion. He has also worked
extensively with the
WHO on models of
chronic disease
dence and prevalence
and population aging in developed countries. Dr. Manton
has published several books on statistical methods and the
use of fuzzy set models and has extensively published on
the effects of health care on changes in the health and
functional status of the elderly population of the United
States. He was the principal investigator on the 1989-2004
National Long Term Care Survey (NLTCS) and was one
of the first researchers to identify the recent acceleration
of declines in the prevalence of chronic disability among
U.S. elderly persons. He has also done extensive analyses
of the Medicare and Medicaid use and expenditures in
the U.S. elderly population. His recent work has focused
on interdisciplinary analyses of health processes using
extensions of multivariate Fokker-Planck equations by
describing fuzzy state systems and how disability rate
declines at later ages may be fostered by various interven-
tion scenarios. In addition, Dr. Manton has analyzed how
the effects of investment in biomedical research may
stimulate future economic growth.

inci-

Jonathan Mayer is
Professor of Epidemi-
ology and Geography
and Adjunct Professor
of Medicine (Division
of Allergy and Infec-
tious Diseases), Family
Medicine, and Health
Services, at the Univer-
sity of Washington in
Seattle, Washington. He is also Co-Director of the Under-
graduate Program in Public Health, and a member of the
International Health Faculty. Professor Mayer’s research
is in the epidemiology of infectious diseases, tropical
vectorborne diseases, and the epidemiology of pain and
accessibility to pain services and treatment. He is also a
researcher in the health effects of disasters, and in urban
slum health in developing countries. Mayer has served on
numerous Institute of Medicine and National Academy of

- un
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Sciences committees, as well as committees at the US
National Institutes of Health. He is also President and
founder of an NGO, the Health Improvement and Pro-
motion Alliance (HIP-Ghana; see www.HIP-Ghana.org)
which works on improving public health and sanitation in
the largest slum in Accra, Ghana.

Terry O’Connor is a
practicing Respiratory
Physician ~ with  an
interest in tuberculosis
and other mycobacte-
rial diseases. He pro-
vides a regional service
for mycobacterial dis-
ease in the south of the
Republic  of Ireland
with a catchment pop-
ulation of more than
500000 people, run-
ning a busy tuberculo-
sis clinic with inpatient
beds for the small number of patients who need super-
vised therapy and are unsuitable for DOTS. He has
an interest in the global perspective of tuberculosis,
particularly because of a recent influx of immigrants
from developing countries to the Republic of Ireland.


www.HIP-Ghana.org

XVi Section Editors

Vikram Patel is a psy-
chiatrist committed to a
public health approach
to mental health
problems in  under-
resourced settings. He is
a Professor of Interna-
Mental Health
and  Wellcome Trust
Senior Clinical Research
Fellow at the London
School of Hygiene &
Tropical Medicine,
London. He holds hon-
orary professorships at the Institute of Psychiatry (Lon-
don), the Public Health Foundation of India and the
University of Melbourne and is an Honorary Consultant
Psychiatrist with the SLAM Trust, London. His recent
books include Where There Is No Psychiatrist (Gaskell,
2003); Meeting Mental Health Needs in Developing Countries:
NGO Innovations in India (Sage India, 2003); and textbooks
of psychiatry for South Asia (2005) and sub-Saharan
Africa (2005). He was an editor of the recent Lancet Series
on Global Mental Health (2007). He is based in Goa,
India, where he serves on the boards of three community
based NGOs, including Sangath, a leading community
mental health NGO (www.sangath.com). In Goa, he
leads mental health research projects focusing on the
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FOREWORD 1

I warmly welcome this comprehensive guide to the many diseases, conditions, methods, approaches, and areas of
controversy and consensus that make up the challenging yet fascinating field of public health. As reflected by the vast
scope of this encyclopedia, public health has multiple dimensions over a broad range of areas, and relies on contributions
from an increasingly broad range of disciplines.

The impact of public health is historically greatest following the introduction of population-wide preventive
strategies that do not require behavioral change. The fortification of salt with iodine is one classic example. Childhood
immunization is another. Yet many fundamental determinants of health, such as adequate nutrition, sanitation, safe water,
and safe living and working environments, reside in sectors beyond the direct control of public health. Moreover, in our
closely interdependent and interconnected societies, the interests of public health are increasingly pitted against those of
powerful industries, with powerful marketing strategies.

International trade agreements influence the availability and prices of commodities, including food and pharmaceu-
tical products, often with little regard for the impact on health. At the same time, phenomenal increases in international
air travel, with airlines now carrying more than 2 billion passengers each year, have made emerging and epidemic-prone
diseases a much larger menace.

More and more, public health has strong political dimensions at the international level. More and more, public health
needs evidence, also from economic studies, to increase its bargaining and persuasive power.

This encyclopedia is issued at a time of unprecedented interest and investment in health. In particular, the
Millennium Declaration and its goals recognize the central place of health on the development agenda, and acknowledge
the contribution of health to poverty reduction. Health has also gained status as a fruitful — and friendly — arena for
foreign policy. Health is a foundation of prosperity and contributes to stability, and these are assets in any region, for any
state.

While most welcome, this elevated status of public health is also a challenge. More attention means closer scrutiny,
and resources come with an expectation of results. Advances in medical and scientific research continue to introduce new
technologies, new generations of drugs, and vaccines for new diseases, and these innovations are nearly always more
expensive. Public health is left to grapple with the obvious question: who pays, and how? The World Health Organization
(WHO) estimates that, each year, out-of-pocket health expenses cause 150 million people to suffer financial catastrophe
and push 100 million people below the poverty line. As this is a time when health is regarded as a poverty-reduction
strategy, ways must be found to ensure that the costs of health care are not themselves a driver of poverty.

Everywhere, health is being shaped by the same powerful forces. Urbanization and demographic aging are global
trends. The epidemiological transition has been joined by nutritional and behavioral transitions. Chronic diseases, long
considered the companions of affluent societies, now impose their greatest burden on low- and middle-income countries.
In developing countries, health systems still struggling to manage infectious diseases must now also cope with the
demands of long-term care for a growing number of patients with heart disease, cancer, diabetes, asthma, and other
chronic conditions. While prevention is by far the better approach, the lifestyle-related factors that increase the risk for
these diseases lie beyond the direct control of public health.

Everywhere, the costs of health care are increasing. The expectations of consumers are rising. And gaps in health
outcomes are growing wider, both between and within countries. The law of inverse care holds true: the availability of
good medical care tends to vary inversely with the need for it in the population served.

The world has never before possessed such a powerful arsenal of technologies for curing diseases and prolonging lives.
Yet each year, more than 10 million young children and pregnant women have their lives cut short, largely due to
preventable causes. Fairness in access to the benefits of medical progress and equity in access to essential care remain
fundamental concerns for public health. Questions about equitable, predictable, and sustainable access to care become
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especially critical for a disease like HIV /AIDS, where therapy with antiretroviral drugs is lifelong and an interruption in
the supply of medicines is, quite literally, a death sentence.

In public health today, the weakness of health systems is arguably the greatest impediment to achievement of the
health-related Millennium Development Goals. Commitment, cash, and commodities cannot boost adequate progress in
the absence of delivery systems capable of reaching those in greatest need, on an adequate scale, in time.

For a variety of reasons, governments and the donor community have historically lacked incentives to make long-term
investments in health systems. Nor will health systems automatically gravitate toward greater fairness in the distribution
of health benefits or equity in access to essential care. Doing so arises from deliberate political decisions. Without such
decisions, steady advances in medicine and science will continue to benefit the privileged few, the poor will continue to
be excluded from basic essential care, and the current great imbalance in health outcomes will grow more acute.

Thirty years ago, in 1978, the Declaration of Alma-Ata articulated primary health care as a set of guiding values for
health development, a set of principles for the organization of health services, and a range of approaches for addressing
both priority health needs and the fundamental determinants of health. Primary health care sought efficient population-
wide solutions aimed at reducing gaps in health outcomes, with prevention on a par with cure, and resources invested
rationally in the different levels of care. Fairness and equity were its guiding values — values now revitalized by the
Millennium Declaration and its goals.

Users of this encyclopedia will have a chance to explore these and a multitude of other issues that make work in public
health so complex and challenging, and yet ultimately so rewarding. I challenge you to consider these issues in the
context of the overarching need for fair and equitable access to quality health care, always giving priority to unmet needs,
and always seeking ways to maximize the efficient use of resources. Apart from strong humanitarian and ethical
imperatives, doing so serves the self-interest of all nations. A world that is greatly out of balance in matters of health
1s neither stable nor secure.

Dr. Margaret Chan
Director-General, World Health Organization



FOREWORD 2

From the overweening ambition of Diderot to the fusty reliability of the Encyclopedia Britannica—once staples of middle-
class libraries on at least two continents and several islands—collected knowledge has always required research,
synthesis, and discernment. But the notion that anything in print could ever be, however fleetingly, encyclopedic has
been challenged by new technologies that make it possible for anyone with access to a computer to find scores of entries
regarding even the most arcane topics. As Wikipedia, with over two million entries in English alone, becomes linked to
powerful search engines and is able to engulf important (if uncopywritten) collections of knowledge, why bother to try
and publish a book or series of them with the word encyclopedia in the title?' Who can be trusted, especially in this age,
to sift through the veracity of contested claims and provide us with clear and concise definitions, syntheses, and
conclusions? Who might be entrusted with the process of research, synthesis, and discernment?

The answer to these rhetorical questions 1s simple enough: editors and authors.

Editors, but not just any editors, and not just any format, authors, but not just any authors. The latter are charged with
distilling complex bodies of knowledge into short articles. The task of charting the life of key concepts, or even of listing them,
involves summarizing clearly and fairly the contributions of researchers and of certain “schools”; identifying the content and
lineage of these concepts and bodies of research; and weighing their value within a discipline. In a word, discernment.

In no arena is this more important than in public health, and The International Encyclopedia of Public Health is a tour de
force in sorting through the history and prospects of important (and often contested) arenas of research and policy. Public
health, it has been observed, is less a discipline than a collection of problems—and a hodgepodge of problems, at that. It
does not have any one agreed-upon methodology, but rather draws on many, including quantitative methods such as
epidemiology and, increasingly, the social sciences. It’s worth underlining the qualitative /quantitative divide, since these
articles—over 500 of them—are authored and edited by experts spanning many paradigms and disciplines. This
encyclopedia also offers, through its articles, what amounts to the first draft of a modern history of a field which,
while by some accountings more than two centuries old, is just now burgeoning.

It is fitting that the editor-in-chief, Kris Heggenhougen, is a medical anthropologist, representing one of the social
sciences poised to improve our understanding of public health. In an effort to contemplate problems ranging from
malnutrition to arms control, who better than an anthropologist to weigh the value of contributions from more than a
dozen different disciplines? In addition to being an important contributor to medical anthropology, Heggenhougen has
deep public health experience, having conducted long-term multidisciplinary research on three continents. He has also
been an important teacher of medical anthropology within several schools of medicine and public health. His even-
handedness is apparent throughout this encyclopedia, which offers an excellent summary of key concepts, ranking
challenges, and the works of those who have contributed to the field.

Preparing an encyclopedic overview of a subfield of medicine, such as Harrison’s Internal Medicine, is in some ways a
less difficult task than the one accomplished in The Iuternational Encyclopedia of Public Health. Claims of causality are always
contested in public health and in medicine, but the contests are often much longer-lived in public health than in
pathophysiology—especially when public health includes, as it should, examinations of who gets sick and why. It’s
difficult to say whether or not a certain contributor to the social sciences, or to public health, may be termed right or
wrong; contested claims cannot always be subjected to double-blinded, controlled studies. Even primarily ethnographic
books, those based on years of fieldwork, will likely be contested in time and on ethnographic grounds.

So too will epidemiological studies be contested not only on methodological grounds, but also in terms of what,
precisely, is the appropriate frame of analysis. Writing in 1995, Tony McMichael observed that modern epidemiology
“assigns a primary importance to studying interindividual variations in risk. By concentrating on these specific and
presumed free-range individual behaviors, we thereby pay less attention to the underlying social-historical influences on
behavioral choices, patterns, and population health.”? One thing that sets The International Encyclopedia of Public Health
apart from other ostensibly similar attempts is the corrective to this myopia offered by the social sciences. The term
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“social sciences,” adopted widely by the mid-twentieth century, does not mean that they are or should be scientific in the
way that, say, chemistry or molecular biology strive to be. Although anthropology, like sociology, has gone through phases
in which hypothesis-driven questions are to be answered by empiric research, the enduring strength of the discipline has
more to do with its central methodology—ethnography—and less to do with theories and hypotheses that fall in and out
of fashion. In a way, medical anthropology is the natural link between the basic sciences and public health writ large. It is
not that what are termed “the basic sciences” are immune to fads. They are not, as Thomas Kuhn suggested many years
ago’ and as ethnographic study of “laboratory life” has shown.* But a benzene ring or the molecular structure of a certain
drug, once discovered or designed, does not change across horizons of time or space: chemistry and pharmacology are
essentially internationally replicable endeavors in a way that the social sciences and even epidemiology (the key
quantitative method in public health) are not. Rote memorization, which was much the fashion in medical schools
20 years ago, is now supplemented by more “problem-based learning,” but even today credentialing examinations in
medicine offer multiple-choice questions that are seldom contested.

While these volumes are published fully in English, contributors hail from 40 countries and many different languages.
There is no doubt that some readers will deplore certain lacunae: as a new field grows and as new information
technologies emerge, it is no longer possible to be truly encyclopedic in works such as this one. What we do need in
the age of the Internet are solid compendia of information that skip over arcane arguments and insignificant trends. The
past century has shown us that science changes rapidly, but public health and the social sciences are more tightly tied to
ideological frameworks and to certain schools of theory. This is not to disparage our collective endeavor, but rather to call
for assessments of any body of work to bring into relief those frameworks. Indeed, the longevity of encyclopedias in
tackling ranking challenges in public health will be determined not only by the discernment of editors but also by the
ability of authors of entries to situate contributors to the field in broader contexts of scholarship and in the history of the
discipline. The International Encyclopedia of Public Health manages to do just that.

A proliferation of texts and topics, a near infinity of data, and multiple methodologies lead us, I've argued here, to
need reliable compilations such as this one. To whom is this volume addressed? The best broad overviews are a godsend,
certainly, during graduate studies, when students are asked to digest impossible quantities of information and often
discrepant theories. This six-volume collection, one of the first to offer a comprehensive overview of global health, will
become a staple in libraries of public health, medicine, and graduate programs in the social sciences relevant to public
health. Beyond students, The International Encyclopedia of Public Health will have appeal among practitioners and teachers of
public health among others interested in the field and seeking an entry point to what must appear, from the outside, to be
an impossibly broad collection of problems.

Finally, this compilation, the fruit of others’ critical reading and synthesis, nonetheless helps us to read critically.
Some have recently argued that ready access to powerful search engines has weakened the modern reader’s ability to
concentrate on long or complex texts. Perhaps it is for this reason, among others, that we ask students not to cite
Wikipedia entries in term papers. But this is not so different from conventions established decades before Google: none
of us would have cited our own hasty excursions into other self-styled encyclopedic overviews in the same way that we
might have referred, in writing, to single-author overviews of public health.

Taking measure of a hodgepodge discipline, thinking and reading critically, and understanding key topics in historical
and social context: as regards public health, all three of these goals may be met more surely because of this important new
compendium. It addresses these unmet needs with clarity and as encyclopedically as is possible. For this, its readers have
reason to be grateful.

Paul Farmer, MD, PhD
Presley Professor of Social Medicine
Harvard Medical School

"In a recent book review in The New York Review of Books (“The Charms of Wikipedia,” March 20, 2008;55[4], available at: http://www.
nybooks.com/articles/21131), Nicholson Baker outlines what was, to me, surprising information about the ways in which Wikipedia,
with its virtually limitless space, is redacted, altered, added to, and subtracted from. Because of the medium and mechanisms of editing,
strange things can happen to Wikipedia entries: an almost scholarly treatise on Harvard President James Conant Bryant can suddenly
be replaced by the words “He’s a big stupid head,” as occurred for 17 minutes in April, 2006. These cyber-attacks on meaning are
quickly caught and repaired, but serve as a reminder that there will likely always be a place for compendia and encyclopedias edited by
careful scholars with discernment.

*McMichael A (1995) The health of persons, populations, and planets: Epidemiology comes full circle. Epidemiology 6: 633—636.
’Kuhn TS (1962) The Structure of Scientific Revolutions. Chicago: University of Chicago Press.

*Latour B and Woolgar S (1986) Laboratory Life: The Construction of Scientific Facts. Princeton: Princeton University Press.



PREFACE

The field of public health has gone through considerable transformation and growth over the past decades. Advance-
ments have taken place at such a fast pace and with an ever-widening scope that it is time to take stock of what has been
accomplished. We endeavor in this International Encyclopedia of Public Health to provide a contemporary and comprehensive
account of what public health is today as a field of knowledge and practice.

One of the significant developments in the past three decades is that the field of public health has gone beyond a
biomedical focus on diseases to the current complementary scientific enquiry joining the biomedical with the social and
life sciences. The positive and very much needed synergy between biomedicine and social sciences in the field of public
health was the key theme of a former director of the World Health Organization (WHO) Committee on Medical
Research, Dr. V. Ramalingaswami, in his 1986 article “The Art of the Possible’ published in Social Science and Medicine. He
wisely pointed out that a great deal of progress could be made in public health by integrating the knowledge based on the
biomedical and the health social sciences. Interestingly, he was restating what Rudolf Virchow postulated more than a
century before, namely, that progress in public health, while dependent on new knowledge within independent
disciplines, requires, above all, integrated and interdisciplinary approaches. As the articles in this Encyclopedia
demonstrate, biomedical and social scientists today are actively engaged not only in collaborative interdisciplinary
research but also in advancing the knowledge in their own disciplines. It is through the combination of such approaches
to knowledge creation that we can best achieve a powerfully synergistic and integrated understanding of what is required
to improve public health, and of how to get there.

Public health has benefited from scientific inputs from biomedicine and the trend toward evidence-based research
both in biomedicine and the social sciences. The multidisciplinary character of current public health has established that
public health accomplishments inevitably depend on social and life science as well as biomedical evidence, analyzed
rigorously according to the norms and methodology of each discipline.

The diversity of conceptual and methodological approaches from the various fields of knowledge contributing to
public health has led to the coexistence of different schools of thought within the field: from the purely scientific or
laboratory-based studies and rigorous social science research to the experiences of practitioners and personal accounts of
activist and advocate groups. This dynamic range of perspectives is well represented in the 505 articles of the
Encyclopedia.

The advent of Primary Health Care (PHC) in 1978 — which may still be a dream for a better future, but not an
impossible dream —underscored the importance of what are considered today key issues in public health, namely, equity,
social justice, and poverty. These legitimate public health concerns, which must be incorporated into any understanding
of public health problems and into any plan for public health interventions, are also included as central topics in this
Encyclopedia. The contemporary and diverse conceptualization of public health is precisely what we attempt to reflect
in this International Encyclopedia of Public Health.

The Encyclopedia is written with the intent that the knowledge contained in its pages will contribute to understand-
ing and solving real-world problems in global and local health, be they far afield or near at hand, and that doing so
requires a multidisciplinary and comprehensive perspective and approach.

In order to live up to the ideal of taking a comprehensive approach, from the early stages of the project we
conceptualized the necessary articles for inclusion as coming from a number of distinct sections. We settled on 30 of
these, each headed by a section editor with particular expertise in the topic of his or her section. We have made a
concerted effort that the examples used in the articles be drawn from different countries and regions, and discuss health
systems of countries around the world: the Americas, Asia, Australia and New Zealand, Africa, and Middle East, and
Western and Eastern Europe. The article authors themselves are academic and applied scholars from institutions (a few
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dozen from the WHO) and programs around the world. Our authors are recognized scholars residing in 39 different
countries and representing all continents. All of the articles have been peer reviewed, and, in addition, the first to the last
drafts of each article have been carefully read by the section editors.

In our endeavor to make this Encyclopedia as comprehensive and authoritative as possible, we address major issues,
challenges, methods, and approaches of global public health today. With this objective in mind, its six volumes cover all
dimensions of the field, from details of specific diseases to the organization of social insurance agencies. The Encyclo-
pedia’s 30 sections and their respective articles are conceptualized according to three major themes as they relate to
public health — disease, health processes, and disciplines — with each section containing approximately 15 to 20 articles.
The sections under the disease theme address public health aspects of specific diseases and conditions. This theme
includes sections on cancer; cardiovascular diseases; emerging and re-emerging diseases; diet, obesity, and physical
inactivity; infectious diseases; malnutrition, infections and poverty; neurological disorders; parasitic diseases; respiratory
diseases; diseases involving sensory, gastrointestinal, and other issues; sexual and reproductive health; and tobacco,
alcohol, and drugs. The health processes theme includes sections on the public health dimensions of aging; at-risk
populations; child and adolescent health; consumerism, education, and outreach; global issues in public health; health
services; health systems; injuries and violence; policy; and general issues. The disciplinary theme deals with contribu-
tions of specific disciplines to public health, and includes sections on anthropology and sociology; economics and
finance; psychology and psychiatry; environmental and occupational health; epidemiology and demography; ethical and
legal issues; history of public health; and measurement and modeling.

The complete list of sections and their articles is provided at the beginning of Volume 1 for the readers’ convenience.
However, like any other encyclopedia, the lnternational Encyclopedia of Public Health is not organized by section but rather
alphabetically by article title. The articles range in length from 2,800 to 8,400 words, though a few may be a little longer
or shorter than this. To enhance clarity, articles present information using diagrams, color illustrations, and tables
whenever necessary. Another informative feature of individual articles is the ‘Further Reading’ segment, which points to
the best resources (printed sources, electronic sources, and websites) in the wider literature for additional insights.
A cross-referencing system connecting different articles within the Encyclopedia is also in place.

As suggested by its wide range of public health themes and sections, the Encyclopedia addresses four main audiences:
health researchers from various disciplines, practitioners including policy makers and health officials, educators and
students in tertiary institutions, and the more general readers seeking information on public health issues.

While we believe this International Encyclopedia of Public Health provides the latest and most comprehensive information
on the subject, supported by bibliographies, websites, and cross-referencing for further study, we do recognize that even
within these six volumes some readers may not find everything they want. But we believe such occurrences will be rare.
We feel that the coverage of the Encyclopedia is such as to fulfill the requirements of most students and professionals
directly involved in public health — be it from an academic or an applied perspective — as well as those of the general
reader.

The production of this encyclopedia has taken many dedicated years, perhaps longer than usual for a project of this
magnitude since, due to other commitments, the original editor-in-chief, Dr. Chris Murray, had to withdraw from the
project. However, much of the work done under Prof. Murray’s leadership formed the basis for the conceptualization and
content of the Encyclopedia as now produced and we thank him for this.

We have gone through many stages, the first of which was to confirm the commitment of all the senior editors, a few of
whom have had to leave us before the completion of the project. Then came the agreement on each of the articles to be
included within each section, and then the development of a short list of the most qualified authors to invite to write
these articles. As with any project involving a large number of collaborators over a period of years, the movement of
people is expected. Some of the authors who agreed to write articles were unable to do so for various reasons, and this
resulted in considerable time needed to identify equally capable new authors for those articles. Meeting deadlines is
another stumbling block in projects this large, and a great deal of work was required on all of our parts to follow up on the
progress of the more than 500 manuscripts so as to be certain we kept to the publication schedule.

It has all come together in the end, and we are more than pleased with the final product, for which we wish to thank
the officials and staff at Elsevier Press, and of course the members of the Editorial Advisory Board; but most of all we
should like to thank and acknowledge the Section Editors, to whom we are extremely grateful for their incredible hard
work over several years to ensure that all the articles in their sections were finalized to the highest quality. We also wish to
acknowledge all of the institutions of the section editors and the authors involved for their support, which in our case are
the Department of Sociology, the National University of Singapore, the Department of International Health, Boston
University School of Public Health, the Centre for International Health, University of Bergen, Norway and the
Department of Social Medicine, Harvard Medical School.
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Ultumately we recognize that the Encyclopedia could not have been produced without the scholarship and hard work
of the more than 500 authors and co-authors from different disciplines and from different institutions throughout the
world, since it is they who can take the credit for the high scientific quality and the usefulness of the individual articles,
and thus of the Encyclopedia as a whole.

We thank all who have been involved in this project, sharing so much of their knowledge and devoting so much of
their energies. We feel confident that this project contributes to the field of public health and, as a consequence, to the
health of the public.

With all best wishes for a healthier world.

Kris Heggenhougen
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Abortion remains a major global health issue, with approx-
imately 42 million of the 210 million pregnancies that
occur each year ending in induced abortion; some
20 millions of these abortions are estimated to be unsafe
(Sedgh ez al., 2007). Induced abortions occur because con-
traceptive methods are not widely accessible to those who
need them and also because there is some risk of failure for
all of these methods. Induced abortions occur in unsafe
conditions primarily because in many countries the laws
regarding voluntary pregnancy termination remain very
restrictive, leading many women to seek clandestine,
unsafe procedures. A woman’s decision to have an abortion
in countries with restrictive legislation may risk her to
criminal prosecution and expose her to the dangers
involved 1n unsafe procedures. Preventing unwanted preg-
nancies and unsafe abortion should be a priority among
women’s public health issues.

Defining Abortion

Abortion is defined as the termination of pregnancy
before the fetus is able to survive independently. From
the biological point of view, it is generally accepted that
pregnancy begins with implantation. This is based on the
understanding that pregnancy cannot exist independently
from the woman who carries the embryo. In assisted
reproduction, it is relatively easy to fertilize a woman’s
oocytes and to transfer one or more of these pre-embryos
to the woman’s uterus, but the women is only pregnant
after confirmation of implantation.

Pregnancy termination before 37 completed weeks of
gestation is defined as premature birth. The termination is
considered an abortion (spontaneous or induced) if it
occurs before the fetus has reached viability outside the
uterus, with viability defined by the World Health Orga-
nization (WHO) as 22 completed weeks of gestation, or
fetal weight of 500 g or more.

Induced abortion is defined by the Fédération Inter-
nationale de Gynécologie et d’Obstétrique (International
Federation of Gynecology and Obstetrics) (FIGO) Ethics
Committee as the termination of pregnancy using drugs or
surgical intervention after implantation and before the
embryo or fetus has become independently viable. The
method or procedure used and the person who induces
the abortion may vary enormously and determine whether
the procedure is safe or unsafe for the woman’s health.

WHO defines unsafe abortion as a procedure for
terminating an unwanted pregnancy either by persons
lacking the necessary skills or in an environment lacking
the minimal medical standards, or both.

The Magnitude of Induced Abortion

A recent publication by Sedgh er 4/. (2007) estimated that
a total of 42 million abortions were performed in 2003,
down from 46 million estimated for 1995 using the same
methods. The same study showed that 20% of all preg-
nancies, including miscarriages and stillbirths, terminate
in abortion each year. This means that one out of every
five pregnancies worldwide is voluntarily terminated
annually, a statistic that illustrates its enormous dimen-
sions. Expressed another way, the worldwide rate of
induced abortion was approximately 29 per 1000 women
between ages 15 and 44 years in 2003, down from 35 per
1000 in 1995. This means that globally one out of every 34
women within that age range has an abortion each year.

Regional Differences in Induced Abortion

The abortion rate in Eastern Europe was as high as 90 per
1000 women of childbearing age in 1995. This high number
was influenced by a culture of small families and was com-
pounded by the poor quality of contraceptive methods and
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inadequate access to them, while abortions have tradition-
ally been free and easily accessible. Increased availability of
modern, more effective contraceptive methods during the
following decade may explain a rapid drop in the abortion
rate to 44 per 1000 women of childbearing age in 2003.

The situation is the opposite in Western Europe, which
has the lowest rate in the world, with 12 induced abortions
per 1000 women between the ages of 15 and 44 years
(Sedgh et al., 2007).

Rates two to three times higher than those in Western
Europe prevail in Latin America with 31 per 1000, and in
Africa and Asia, both with an abortion rate of 29 per 1000.
Abortion rates almost twice as high as those of Western
Europe are observed in North America (21 per 1000)
according to the most recent estimates (Sedgh ez 4/, 2007).

The country with the highest estimated abortion rate
in 1995 was Vietnam, which was close to 100 per 1000
women of childbearing age. The uncertainty of data
makes it impossible to evaluate eventual changes during
the period 1995-2003. In contrast, the estimated abortion
rate for South Central Asia, which includes some heavily
populated countries such as India, Pakistan, and Bangladesh
1s the lowest of the Asian continent (27/1000).

Abortion rates in Latin America and the Caribbean
appear to be relatively homogeneous, varying between
25 and 35 per 1000 women aged 15—44 years. Although
Cuba had higher rates until the 1990s, there is evidence
that its rate has fallen in recent years approaching the
average for the region.

Great intracontinental variations are also apparent in
Africa. The highest rate (39,/1000) is found in the Eastern
region, from Ethiopia and Somalia in the north to Mozam-
bique and Zimbabwe in the south (Sedgh ez 4/, 2007).

In contrast, the rates in Northern Africa, comprising
Algeria, Egypt, Libya, Morocco, Sudan, and Tunisia, are
almost half the rate in the Eastern region (22/1000).
Tunisia, one of the few countries in Africa where abortion
is legal on broad grounds, has the lowest abortion rate in
the region, at only seven per 1000 women of childbearing
age, similar to that of the countries with the lowest rates in
Western Europe.

Regional Differences in Occurrence of Unsafe
Abortion

Most illegal abortions are performed under unsafe con-
ditions, and most legal abortions are performed under safe
conditions (although there are a number of exceptions to
this general rule). Out of the 42 million induced abortions
estimated for 2003, 22 million corresponded to generally
safe legal abortions and 20 million to mostly unsafe illegal
abortions (Sedgh ez 4/, 2007).

Safe and unsafe abortions are not homogeneously
distributed throughout the different regions of the world,
however. Developed countries make up more than 20% of

the world’s population, but only 2.5% of unsafe abortions
occur in these countries. This incongruity occurs because
abortions in developed countries are mostly legal and
safe, whereas abortions in developing countries, with the
exception of China and a few other countries, are mostly
illegal and unsafe. Like China, India is also a densely
populated country where abortion is legal on broad
grounds, but in India a large proportion of induced abor-
tions are still performed in unsafe conditions outside the
official health system.

The most recent available estimates of unsafe abortion
rates according to geographical region are shown in
Figure 1. When subregions are considered, the highest
rate is found in South America (29/1000), followed by
Central America (18/1000), Southeastern Asia (16,/1000)
Eastern Africa and Northern Africa, both with a rate of
14/1000 women in fertile age. The rate of unsafe abortion
in the more developed regions 1s close to nil.

Methods of Pregnancy Termination

Pregnancy can be terminated by a variety of procedures
that may be safe or unsafe, mechanical or pharmacologi-
cal, which can be carried out at any time during preg-
nancy. We will start describing the methods that are
medically sanctioned as safe for pregnancy termination
during the first and second trimesters of pregnancy, the
period of pregnancy that fulfills the definition of abortion.

Surgical Abortion

All methods that involve the mechanical interruption of a
pregnancy by a doctor or other trained health professional
are classified as surgical abortions. The most traditional
method of surgical abortion is dilatation and curettage
(D&C). This procedure consists of dilating the cervix
by either mechanical or pharmacological means, which
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Figure 1 Unsafe abortion rate per 1000 women aged 15-44 by
region. Adapted from Sedgh G, Henshaw S, Singh S, Ahman E,
and Shah IH (2007) Induced abortion: estimated rates and trends
worldwide. Lancet 370: 1338-1345.
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allows the introduction of a sharp curette to scrape the
walls of the uterine cavity. In recent times, D&C has been
progressively replaced by aspiration of the uterine con-
tents, which can be performed using either an electrical
pump (EVA) or by simple manual vacuum aspiration
(MVA). Several studies have shown that MVA is safer
and less painful for the woman than D&C and far less
expensive for the health system given its simplicity and
lower complication rate.

Both D&C and vacuum aspiration can be used up to
12 weeks of pregnancy (up to 15 weeks for vacuum aspi-
ration by specially trained providers). In very early preg-
nancy, up to 6 weeks of amenorrhea, vacuum aspiration
can usually be carried out under local anesthesia without
cervical dilatation and can be performed as an office
procedure. Such a procedure is sometimes described as
menstrual regulation to emphasize the possibility that the
intervention may simply resolve a delay in menstruation
rather than terminating a very early pregnancy, as is the
situation in about 20% of cases since menstrual regulation
procedures are typically done without carrying out a prior
pregnancy test. Because of the absence of prior testing for
pregnancy, menstrual regulation may be permissible in
some countries (e.g, Bangladesh) that have restrictive
abortion laws.

Beyond 14 weeks of gestation, fetal parts are too large
to be removed using D&C or vacuum aspiration, and a
different procedure, referred to as dilatation and evacua-
tion (D&E) 1s used. This procedure requires greater skill
than a D&C and involves a higher risk to the woman.
Greater cervical dilatation needs to be achieved to allow
the use of a larger curette as well as forceps for the
removal of fetal parts. Preparation of the cervix to allow
its greater dilatation without causing cervical injury may
involve use of either pharmacologic agents, such as pros-
taglandin analogs (discussed in more detail in the section
titled ‘Pharmacological abortion’) or mechanical hydro-
scopic dilators, such as laminaria. Laminaria dilators,
which are the dried stems of a species of seaweed, are
placed in the cervix where they absorb water from the
surrounding environment and increase in diameter,
thereby gently dilating the cervix. Greater dilatation can
be achieved by the simultaneous use of several laminaria
or by their sequential placement over time. Many provi-
ders find the use of ultrasound helpful during the actual
D&E procedure, but its use is not essential.

In exceptional cases, a microcesarean section, using a
vertical incision of the uterus, can be used. This proce-
dure should be avoided because the uterine scar compro-
mises the reproductive future of the woman in question.

Pharmacological Abortion

Pharmacological, or medical (nonsurgical), abortions may
use a variety of regimens to terminate a pregnancy. Most

commonly, regimens use a combination of the antiproges-
terone mifepristone (formerly known as RU 486) and a
prostaglandin analog. Mifepristone is a molecule very
similar to progesterone that acts as an antagonist at the
level of the progesterone receptor, thereby blocking the
action of this ovarian hormone. When given alone, mifep-
ristone 1is approximately 80% effective in inducing abor-
tions up to 9 weeks amenorrhea. When a prostaglandin
analog is given vaginally 2448 h after oral administration
of 200 mg of mifepristone, the effectiveness of this combi-
nation reaches up to 97%.

Although several prostaglandins have been used alone
or in combination with mifepristone to induce abortion,
the prostaglandin EI analog, misoprostol, is most com-
monly used because it is stable at room temperature and
equally or more effective and safe than other prostaglan-
dins. Misoprostol alone, administered by the vaginal route
at doses of 800pg, i1s 85-90% effective in inducing
abortion. It has the advantage of being effective at any
gestational age and requires lower doses as pregnancy
advances.

Methotrexate has also been used, in combination with
misoprostol 800 pg vaginally between 3 and 7 days later,
and repeated daily up to three times, with a success rate
just above 90% to induce abortion within the first 9 weeks
of pregnancy. No difference in effectiveness after oral or
intramuscular administration of methotrexate has been
found.

Misoprostol 1s also used to prepare the cervix before
cervical dilatation for D&C or MVA. The most commonly
used schedule is the administration of 400 pg orally or
vaginally 3 h before the surgical procedure.

The later the abortion is performed, the greater the
risk of complications and death (Cates, 2003). Close to
20 or 25% of all abortions are performed at 14 weeks or
more of amenorrhea, and they represent a far greater
problem than first-trimester abortions. In such cases,
misoprostol offers the great advantage of being highly
effective and safer than surgical methods.

Other methods such as intra-amniotic injection of
hypertonic saline or hyperosmolar urea, intra- or extra-
amniotic administration of ethacridine, parenteral, intra-,
or extra-amniotic administration of prostaglandin analogs,
and intravenous or intramuscular administration of oxyto-
cin have been used in the past, but abandoned because of
their higher rate and greater severity of complications.

The availability of drugs with the capacity to induce
an abortion without the requirement of hospital facil-
ities and operating rooms is already changing dramati-
cally the resources required for safe abortions and
reducing the risk run by women who self-induced
their abortion in countries with restricted laws. Legal
medical abortion can be carried out in outpatient clinics
with appropriate emergency backup, and women can
wait for the abortion in their homes, at least within the
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first 9 weeks of pregnancy. Several studies suggest that in
countries with restrictive laws the availability of misopros-
tol appears to have reduced the rate of severe complica-
tons as compared with the use of other unsafe procedures
described in the following section titled ‘Methods of
Unsafe Abortion’

Methods of Unsafe Abortion

Unsafe abortions may be induced by the women them-
selves, by nonmedical persons, or by health workers using
hazardous techniques in unhygienic conditions. A popular
method of unsafe abortion has traditionally been the
introduction of a solid, pointed object such as a stick,
wire, knitting needle, or stem through the uterine cervix
into the uterus. The intention is to rupture the membrane
protecting the fetus in order to induce abortion. It is easy
to understand that the insertion of solid, pointed objects
in unhygienic conditions by unskilled persons will often
cause severe infection and, not uncommonly, perforation
of the uterus and other pelvic organs.

A number of different potions, herbal teas, poisonous
and harmful substances, such as bleach and hair dye, have
also been used, either orally or vaginally. Over-the-
counter or prescription medicines, sold illegally and in
overdose by pharmacy salespersons, are also often used
orally, by injection, and vaginally. Poisonous substances
frequently intoxicate, and caustic substances cause genital
tract injuries.

Another traditional method used mostly in Asia is to
massage the pregnant woman’s abdomen forcefully, or to
apply blows or severe pressure to the abdomen by knead-
ing. Women also report intentionally falling down stairs
or jumping from heights in an attempt to abort. It is not
difficult to understand that applying violence to the abdo-
men may cause internal injuries.

All these methods of unsafe abortion commonly
result in incomplete abortions and infectious complica-
tions that may require emergency care to save the
woman’s life.

Complications and Consequences of
Unsafe Abortion

Unsafe abortions are commonly associated with a range of
complications that can lead to mortality, morbidity, and
permanent disabilities, such as chronic pelvic pain, pelvic
inflammatory disease, infertility, and genital fistula.

In contrast, when abortion procedures are performed
appropriately by trained providers, complications rarely
occur. In fact, the risk of death after a legal, safe abortion
in the United Stated is ten times lower than the risk of
death after childbirth (0.7 vs 7.0/100 000).

Acute Complications

The most frequent immediate complications of unsafe
abortion are hemorrhage, infection, traumatic or chemical
lesion of the genitals and other organs, and toxic reactions
to products ingested or placed in the genital tract.

Hemorrhage, which can lead to acute anemia, shock,
and death, frequently necessitates an emergency blood
transfusion. In countries with a high prevalence of HIV
and inadequate facilities for testing donated blood, blood
transfusion may result in HIV infection. Bacterial infec-
tions may be introduced into the uterus during the man-
euvers to procure an abortion and can be disseminated to
the fallopian tubes, the ovaries, and the abdominal cavity,
causing pelvic inflammatory disease and peritonitis. Infec-
tions can also disseminate through lymphatic channels
or through the blood, leading to sepsis and septic shock,
which frequently ends in the woman’s death.

Long-Term Sequelae

Women may suffer sequelae of unsafe abortion through
two different mechanisms: The treatment required to
prevent death may include the removal of the ovaries,
the fallopian tubes, and the uterus, rendering the woman
infertile, or the consequences of infection or trauma to the
reproductive tract may also lead to inferulity or risk of
ectopic tubal pregnancy. Ectopic pregnancy may be fatal
if immediate access to treatment is not available.

Chronic inflammation of the internal genital organs or
surgical scars may result in chronic pelvic pain, which can
interfere with a woman’s daily activities, including sexual
intercourse. These chronic sequelae may have severe
social consequences.

Maternal Mortality

It is estimated that roughly 13% of the 527000 or more
maternal deaths occurring worldwide every year are the
result of complications of unsafe abortions (World Health
Organization, 2004). This means that close to 70000
women die every year following unsafely induced abor-
tion. In many countries, abortion is the third or fourth
most frequent cause of maternal death but in some, unsafe
abortion is the most common cause of maternal death. Up
to 98% of all abortion-related deaths occur in developing
countries, where abortion is mostly illegal and therefore
unsafe. Unsafe abortion related mortality rates per
100000 live births, by region, are presented in Figure 2.

Psychological Consequences

Reviews of the literature on the psychological conse-
quences of induced abortion carried out over the last
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Figure2 Mortality due to unsafe abortion per 100 000 livebirths
according to geographical region. 2Excluding Japan, °Negligible.
Adapted from World Health Organization (2004) Unsafe Abortion:
Global and Regional Estimates of Incidence of Unsafe Abortion
and Associated Mortality in 2000, 4th edn. Geneva: World Health
Organization.

30 years have found that adverse psychological sequelae
occur in only a small percentage of women (Rogers e 4/,
1989). More frequent and severe negative psychological
effects have been described among women who are
denied abortion and among the children who are born as
a result (David, 2006).

Several studies have identified some factors associated
with a greater risk of suffering psychological symptoms
following induced abortion; these factors include having
suffered the same symptoms prior to the abortion, having
been under pressure to abort from partners or others, or,
conversely, having experienced external cultural-religious
pressure not to abort (Major ez al, 1998) or to terminate a
wanted pregnancy because a genetic fetal defect was diag-
nosed. The unanimous conclusion of a panel of experts
assembled by the American Psychological Association
to examine legal abortion in the United States was that
pregnancy termination has no negative psychological con-
sequences for women who make the decision with no exter-
nal pressure and that there was no evidence to support the
purported existence of a so-called abortion trauma syn-
drome (American Psychological Association, 2005).

A more recent paper analyzed a cohort of women aged
15-25 years and controlled for a number of potentially
confounding factors existing before abortion. The authors
found a significantly greater risk of psychological disorder
among women who had induced abortion than among
those who had live births and those who were never preg-
nant (Fergusson er al, 2006). They accept, however, that
“an important threat to the study validity comes from the
lack of information on contextual factors associated with
the decision to seek an abortion.” In fact, they controlled
only for the first of several factors listed above and,
consequently, did not invalidate the conclusions of
the American Psychological Association. In summary,

abortion may lead to psychological consequences if it 1s
not the woman’s free, informed decision, taken without
external pressure either in favor or against pregnancy
termination.

Economic Consequences

A safe abortion, carried out in a clinic or hospital envi-
ronment, costs less than the average delivery, while the
cost of caring for the complications resulting from an
unsafe abortion is far greater and has put a heavy burden
on the health system of many developing countries. The
care of women with complications resulting from unsafe
abortions can consume a large proportion of hospital
beds, operating room time, medical equipment, antibio-
tics, intravenous fluids, blood and blood products, dispos-
able supplies, and skilled human resources. For instance,
the cost of treating a patient for complications resulting
from an unsafe illegal abortion was nine times higher
than the cost of a safe abortion and five times higher than
the cost of delivery care in the main hospital of Maputo,
Mozambique, in 1993. Use of antibiotics was 100 times
greater, blood transfusions 16 times more frequent, and
the duraton of hospitalization was 15 times longer in
women treated for complications resulting from unsafe
abortion than for women who underwent in-hospital preg-
nancy termination (Hardy ez al, 1997).

Association Between Legal Status and the
Consequences of Abortion

Legal Status of Abortion in the World

A recent review of abortion legislation in the world
(Center for Reproductive Rights, 2007) shows that the
law permits abortion to save the life or to preserve the
physical health of the pregnant woman in 63% of the 190
countries or territories with a population that exceeds one
million. In addition, in 47% of these countries the law
explicitly permits abortion for the preservation of the
woman’s mental health. In 37% of the countries, abortion
is also allowed for socioeconomic reasons, and in 29%
(39.3% of the world’s population) women do not need any
justification to obtain a legal abortion, at least during the
first 12 weeks of pregnancy. Abortion is permitted only to
save a woman’s life or prohibited altogether in 69
countries inhabited by 26% of the world’s population
(Center for Reproductive Rights, 2007).

Abortion laws tend to be more restrictive in developing
countries. While in 87% of developed countries abortion is
permitted upon request or for socioeconomic reasons, only
15% of developing countries have laws that are equally
permissive. Laws tend to be more restrictive in Latin
America and Africa than in other world regions (Table 1).
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Table 1 Grounds on which abortion is permitted in 190 countries®

55 more developed 135 less developed

countries countries All 190 countries

Number % Number % Number %
To save the woman'’s life 54 98 132 99 186 98
To preserve her physical health 52 95 70 52 122 63
To preserve her mental health 50 91 39 29 89 47
Rape or incest 48 87 45 33 93 49
Fetal impairment 50 91 39 29 89 47
Socioeconomic reasons 48 87 20 15 68 36
Upon request 42 76 13 10 55 29

@Adapted from Center for Reproductive Rights (2007) The World’s Abortion Laws. http://www.reproductiverights.org/pub_fac_abor-

tion_laws.html (accessed February 2008).

In general, in addition to the circumstances in which
abortion can be legally done, abortion laws establish other
conditions that must be fulfilled, such as upper gestational
age limit, the qualifications of the health professional(s)
who can carry out abortions, and the facilities in which
abortions can be performed, as well as requirements for
informed consent, counseling, and waiting periods.

Legal Status and Abortion Rate

It is likely that the intention of legislators who sanction
restrictive abortion laws is to inhibit its practice. Con-
sidering that the highest incidence of abortion is ob-
served in countries of Eastern Europe and Vietnam
(60-100 per 1000 women of childbearing age) where
abortion laws are rather liberal, and that countries in
Latin America, where abortion is severely restricted,
have moderate abortion rates (30-50), it would appear
that the legislators in the latter group of countries have
achieved their purpose. However, abortion rates are five
to ten times lower in Western European countries, such
as the Netherlands and Germany (6-10), where abortion
is broadly permitted and easily accessible (Henshaw
et al., 1999). All in all, there are strong indications that
legal prohibition is not an effective tool for reducing the
incidence of abortion.

Abortion Law and Maternal Mortality

Whereas virtually all legal abortions are safe, the vast
majority of illegal abortions are unsafe. The negative
consequences of the criminalization of abortion were dra-
matically illustrated by the increase in maternal mortality
observed in Romania following the prohibition of both
abortion and contraception in November of 1965. The
abortion-related maternal mortality rate, which was
below 20 per 100000 live births in 1965, increased
approximately eightfold to almost 150 per 100000 live
births between 1966 and 1988 (Stephenson ez al., 1992).

Determinants of Induced Abortion

Abortion is almost always the result of an unintended and
unwanted pregnancy. A pregnancy may be unwanted for a
variety of reasons present in most cultures: Absence of a
father, economic constraints, interference with life pro-
spects, inability to provide good parenting, conflict with
prevailing social norms, and health concerns.

The main determinants of unwanted pregnancy and
resulting recourse to abortion are women’s lack of power
over their sexual activity; their lack of education, includ-
ing inadequate and inaccurate knowledge of contracep-
tive methods; limited access to effective contraception;
and the absence of social support for pregnant women
and their children. As long as these conditions exist, a
large number of unwanted pregnancies will occur, and,
despite legal, moral, or religious prohibitions and sanc-
tions, many will result in abortion. This is the situation in,
for instance, Vietnam and Eastern Europe, and to a lesser
degree in the majority of Latin American and African
countries. The low abortion rates in Western Europe are
likely related to the greater access of the population to
education in general and to sex education in particular,
universal knowledge and access to contraception, greater
power balance between the sexes, and greater social pro-
tection of motherhood, all of which contribute to reducing
unwanted pregnancies and abortions, irrespective of the
legality of and accessibility to abortion.

Knowledge of Contraception

The proportion of women who declared knowledge of at
least one modern contraceptive method (hormonal meth-
ods, intrauterine devices, diaphragm, male or female con-
dom, or surgical sterilization) varied from less than 50%
in Chad to close to 98% in Kenya, Nepal, the Philippines,
and Zambia, and almost 100% in developed countries as
well as some developing countries such as Bangladesh,
Brazil, and the Dominican Republic.
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There are also large differences within each country
between urban and rural residence and socioeconomic
status. While 98% or more of women who have at least
a secondary education in most developing countries
declare that they know of at least one modern contracep-
tive method, only about 50% of women with no education
have that knowledge.

Moreover, when a woman says that she knows of a
method it may only mean that she has heard of the
existence of that method; it is no guarantee that the
knowledge she has is correct. She may believe, for exam-
ple, that the IUD causes an abortion every month or that
women who take the pill for too long become sterile.

A study carried out among women living in a shanty
town in Rio de Janeiro, Brazil, found that 23% of con-
traceptive pill users were using them incorrectly. Simi-
larly, other studies have shown that adolescents and
women with little education who attempt to use periodic
abstinence for family planning have inaccurate knowledge
of the menstrual cycle and the fertile period (Castaneda
et al., 1996). Even in the United States, a study found that
close to one-third of female students and two-fifths of
male students who were sexually active were unaware of
the importance of leaving a space at the tip of the condom.
One-third of both groups believed wrongly that Vaseline
could be used with condoms (Crosby and Yarber, 2001).
Some adolescents in both developed and developing
countries are not even aware that girls can become preg-
nant the first time they have sexual intercourse.

The accuracy of contraceptive knowledge is positively
related to education attainment, according to Demo-
graphic and Health Surveys (DHS) in a variety of
countries. On the other hand, having a religious affiliation
has been found to be associated with several misconcep-
tions about how to use condoms correctly, according to a
national sample of adolescents in the United States
(Crosby and Yarber, 2001).

Distorted information on contraceptives disseminated
by the media may also have an effect on the abortion rate,
as occurred in the case of the sensationalist information
published regarding the reported increase in the risk of
adverse vascular effects associated with some new proges-
togens contained in third-generation combined oral con-
traceptive pills. At least two studies showed that these
reports coincided with a dramatic decrease in the use of
oral contraceptive pills in the United Kingdom and
Norway, and was followed by a sharp rise in unwanted
pregnancies and abortion (Skjeldestad, 1997).

Access to Contraception

If a sexually active woman does not desire a child and
has no access to family planning methods she is running
a high risk of having an unwanted pregnancy and

consequently of having an induced abortion. A study in
Nepal found, for example, that for many women unsafe
abortion was the only available method of fertility control.

The highest abortion rates have been observed in
countries in Eastern and Central Europe that belonged to
the former Soviet Union. Contraceptive prevalence in these
countries was low because only high-dose contraceptive
pills, associated with more side effects, were available, the
quality of condoms and IUDs was poor, and there were legal
restrictions to surgical sterilization. For many women who
wanted to control their fertlity, abortion was a more easily
accessible option than contraception.

Unfriendly or inappropriate delivery systems and con-
flicting cultural values can create insurmountable barriers
to obtaining contraception, affecting adolescents dispro-
portionally in both developed and developing countries.
Several studies carried out in developing countries, such
as India and Tanzania, or in developed countries, such as
Belgium and the United States, have found that many
adolescents are either unaware that they have a right to
request contraceptive services or are inhibited by cost, wait-
ing times, embarrassment, and fear of gynecological exami-
nation (Silberschmidt and Rasch, 2001).

Effectiveness of Contraceptive Methods

No contraceptive method is 100% effective, and pregnan-
clies resulting from contracepuve failure are often aborted.
All methods have an intrinsic failure rate, but for the meth-
ods that depend strongly on the users’ compliance such as
the pill or behavioral methods, most of the pregnancies are
caused by incorrect use by the woman or couple (Indian
Council of Medical Research, 1996). The contraceptive
pill’s effectiveness is close to 100% in controlled clinical
studies, but the pregnancy rate in actual use can be as much
as 6-8% per year of use in population-based studies.
Knowledge of correct use, as well as user error, contribute
to its decreased effectiveness outside of clinical trials.

Failure rates due to user error are negligible for meth-
ods that do not depend on user compliance, such as
intrauterine devices and implants. The very high effec-
tiveness of these methods in actual use makes their avail-
ability critical in the effort to reduce the number of
unwanted pregnancies and abortions.

Gender Power Imbalance

Knowledge about and access to contraceptive methods 1s
not enough if women do not have control over their use
every time they have sexual relations. Coerced sex is far
more common than has traditionally been acknowledged,
because most studies are limited to the incidence of rape,
defined as imposed sexual intercourse using force or the
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threat of force. The far more common cultural imposition
of male so-called rights over a woman’s body, ranging
from sexual coercion (in exchange for maintaining a job
or satisfying other personal needs) to the woman’s sense of
obligation to have sex with a stable partner, is usually not
counted in these studies.

Prevalence of sexual violence varies from less than
10% to close to 40% of women of childbearing age,
according to different studies. The variation between
studies depends both on the social environment and on
the definition of sexual violence. According to the United
Nations definition, gender-based violence includes threat-
ening and coercion, but many studies consider only direct
physical imposition as sexual violence. The woman’s cul-
tural acceptance of her obligation to satisfy the sexual
desires of a partner or husband above her own wishes
and above the risk of unwanted pregnancy is seldom con-
sidered. This more subtle cultural imposition of unwanted
sex and women’s lack of power to negotiate use of protec-
tion against pregnancy are far more relevant than actual
rape as a cause of unwanted pregnancy and abortion.
A good illustration of this cultural conditioning is a study
carried out among adolescent girls and boys in the United
States, which showed that a large proportion believed that
boys who had invested time or money in entertaining their
female partners had the right to have sex with them. In
South Africa, an overwhelming majority of adolescents
had the same opinion.

In addition, studies also show that both adolescent and
adult males believe that protection against pregnancy is
the responsibility of women; therefore, men may often be
an obstacle to contraceptive use. One-third of unwanted
pregnancies among women who requested legal abortion
in India could be attributed to the husband’s unwilling-
ness to use contraception (Banerjee ez 4/, 2001).

The review of several studies on the subject strongly
suggests that male dominance in the decision to have sex
and the lack of male responsibility with respect to con-
traceptive use contribute to the incidence of unintended
pregnancy. This may be a major hurdle to reducing the
incidence of abortion among adolescents, who are more
resistant than adults to interventions against unwanted
pregnancy and abortion.

Interventions to Reduce Induced
Abortions

Abortions are the result of unwanted pregnancies; there-
fore, the logical strategy for decreasing the number of
abortions is to help women avoid unwanted pregnancy.
However, even after an unwanted pregnancy has occurred,
the number of abortions can be reduced by providing the
pregnant woman with the social support she needs to have
a baby without sacrificing her plans for the future.

Prevention of unwanted pregnancy has proven to be the
most effective strategy for decreasing the number of abor-
tions. The low abortion rate in Western Europe coincides
with conditions that favor the prevention of unwanted
pregnancies. The high incidence of abortion in Latin
America and Eastern Europe is a result of limited access
to effective means for preventing unwanted pregnancy.

Family Planning

The 1994 International Conference on Population and
Development (ICPD) Programme of Action urged all
governments to “strengthen their commitment to women’s
health” and “deal with the health impact of unsafe abor-
tion as a major public health concern.” The conference
participants pledged their commitment to reducing the
need for abortion “through expanded and improved family
planning services.”

The call to reduce abortion through family planning is
based on the global experience acquired over the decades
since modern hormonal contraceptives and IUDs became
widely available. In 1966, the Chilean Government estab-
lished family planning as an official component of the
women’s health-care program, providing free contraceptive
services to 85% of the population through the National
Health Service. Several authors confirmed a direct correla-
tion between improved access to contraceptives and the
dramatic decrease in the number of women with abortion
complications who were admitted to public hospitals; these
data are illustrated in Figure 3. Similarly, in Brazil, the
number of abortion complications dealt with by the national
health service dropped from approximately 345 000 in 1992
to 228000 in 1998 after the rapid increase in the use of
modern contraceptives.

Experience from many countries shows that when there
1s a rapid decrease in desired family size, contraceptive use
increases, but induced abortions may also increase if
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Figure 3 Prevalence of contraceptives (Statistical Service) and
proportion of abortions related to all hospitalizations. Chile,
1964-78. Adapted from Maine D (1981) Family Planning: Its
Impact on the Health of Women and Children. New York:
Columbia University Center for Population and Family Health.



Abortion 9

family planning access cannot satisfy the increased
demand. Only when the unmet need for contraception
has been met does the number of induced abortions invari-
ably decline.

Sex Education

The majority of studies have shown that sex education
programs of adequate duration, content, and methodology
are effective in reducing pregnancy and abortion. Programs
with greater effectiveness are those that promote responsi-
bility, abstinence, and (for those who are sexually active)
protection against pregnancy and sexually transmitted
infections. Successful programs combine the promotion of
mutual respect and gender power balance with knowledge
of sexual and reproductive physiology and sexually trans-
mitted infection, knowledge that is mostly lacking, particu-
larly among young people in developing countries.

Contrary to the fears of some people, sex education does
not increase sexual activity or promote early sexual experi-
mentation; on the contrary, it may encourage adolescents to
postpone the initiation of sexual activity, thus reducing the
proportion of adolescents who have sexual relations.

The countries with the lowest abortion rates are those
that have broad-based, progressive sex education pro-
grams 1n their schools and nearly universal school atten-
dance. The Netherlands and several European Nordic
countries fulfilling these conditions have the lowest
teen abortion and teen pregnancy rates. This has been
achieved through implementation of comprehensive sex
education; confidential, high-quality family planning ser-
vices; and access to a wide selection of contraceptive
methods. Age of first intercourse has remained unchanged
in these countries, but contraceptive use has increased
dramatically. For instance, a study in Finland showed
that in 1997, 87% of sexually active 16-year-old girls
had used a condom during their last intercourse. These
data suggest that sex education is an effective intervention
for reducing gender power imbalance and promoting
mutual respect concerning sexual decisions, a basic factor
in the efforts to reduce unwanted pregnancy and abortion.

In contrast, countries that have a high abortion rate
either have no sex education programs or have local
programs that are narrow in scope. The emergency cre-
ated by the HIV epidemic has stimulated the acceptance
of sex education, but the lack of both adequately trained
personnel and strong political support reduces the effec-
tiveness of the few programs that are being implemented.

Other Interventions

Young, unmarried women may become pregnant as a result
of a subconscious or conscious desire to have a child. They
may be pleased to be pregnant in the expectation that, with
the support of a partner or family, their motherhood will not

interfere with continuing their education or career. Since
their partners may disappear when they learn of the preg-
nancy and family support may be lacking, these women end
up choosing pregnancy termination as the only viable alter-
native. Studies show that women who find themselves in this
situation might have continued their pregnancies if they
had received more support.

Support is needed not only from the family but also
from society as a whole. Society must ensure, for instance,
that a pregnant adolescent does not have to interrupt her
studies in order to have a baby if she wishes to do so.
Otherwise, she will have to decide between having a
baby but discontinuing her studies or aborting as the
only means of achieving her objectives for the future.
An adult pregnant woman needs support to keep her
job, needs to receive appropriate care during pregnancy,
delivery, and the postpartum period, and facilites
enabling her to continue her career while breastfeeding
and taking care of her baby. Without that support, she may
have to decide between aborting and losing a job that is
incompatible with pregnancy, delivery, breastfeeding, and
child care.

Interventions to Reduce Unsafe Abortions
and Their Consequences

Even if all the interventions described above were imple-
mented, some abortions would still occur as long as peo-
ple are unable to fully anticipate what will happen in their
lives and as long as contraceptive methods are not 100%
effective. Therefore, other than diminishing the number
of induced pregnancy terminations, unsafe abortion can
be reduced by making safe all abortions that will sull
occur in the foreseeable future.

Decriminalizing or Extending Legal Grounds for
Abortion

As described earlier, most legal abortions are safe while
the vast majority of illegal abortions are unsafe. Conse-
quently, the most effective approach to reducing unsafe
abortions 1s to eliminate the laws that penalize the volun-
tary termination of pregnancy.

The reduction of unsafe abortion and its consequences
following the liberalization of abortion laws has been
documented in several countries. For instance, during
the 3 years after the approval of the Abortion Act (1982
and 1984), which extended the legal grounds for abortion
and greatly facilitated free access to safe abortion in
England and Wales, no deaths related to induced abortion
were registered, compared with 75-80 deaths per trien-
nium before the act was passed (Stephenson ez al, 1992).

A 50% reduction in the abortion-related maternal
death rate was observed in the state of New York during
the 2 years after the 1970 liberalization of abortion laws.
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A dramatic decrease in abortion-related maternal mortal-
ity was also observed in the whole of the United States
following the Supreme Court’s 1973 Roe v. Wade decision
(Cates er al.,, 2003).

We have already described the negative health effect of
the criminalization of abortion, dramatically illustrated by
the increase in maternal mortality after the prohibition of
both abortion and contraceptives in Romania in late 1965.
Even more dramatic was the reduction in abortion-related
maternal mortality after the decriminalization of abortion
and contraception following the fall of the Romanian
leader, Nicolae Ceausescu, in December of 1989: The
maternal mortality ratio fell from approximately 150 per
100000 live births in the previous year to fewer than
50 per 100000 live births 2 years after decriminalization
(Stephenson ez al., 1992).

Improving Access to Legal Abortion

The experience of countries such as India, South Africa,
and Zambia has shown that the decriminalization of abor-
tion does not guarantee easy access to safe procedures. In
India and Zambia, and (to a lesser degree) South Africa,
the majority of women still do not have access to safe
abortion services. In these countries, it is essential to
accelerate the process of adapting and upgrading the
public health system to meet the demand for voluntary
pregnancy termination.

In a much larger number of countries, the restricted
laws permit abortion under specific circumstances, but
women who fulfill these requirements still may not have
access to safe pregnancy termination and may have to
resort to highly unsafe, back-street abortions. In these
countries, access to safe abortion greatly depends on how
liberally or restrictively the law is interpreted. A crucial
role 1s played by obstetricians/gynecologists, since ulti-
mately they are the ones who decide whether or not to
perform the abortion, and by the legal profession, whose
function it is to interpret the law.

Improving access to safe abortion to the full extent
permitted by law is an important means for reducing the
rates and consequences of unsafely induced abortion.
Despite current efforts, a large number of women around
the world who meet the requirements to have access to
safe and legal abortion are still denied their right.

Access to Postabortion Care

The mortality rates and severity of short- or long-term
complications of unsafe abortion may be strongly influ-
enced by the quality of the care received after the abor-
tion. Acute complications such as uterine perforation or
the perforation or injury of other internal organs may be
fatal if emergency care is not urgently provided. Infection
will progress locally and systemically as long as the proper

medical and surgical therapy is not given. The later and
the less efficient the care received, the more severe the
consequences are likely to be and the greater the risk of
death. Therefore, it is recommended that the assessment
of the woman’s condition and the provision of postabor-
tion care should be available on a 24-h basis and provided
with the urgency demanded by the severity of the condi-
tion. Accordingly, the governments represented at the
1994 ICPD Conference agreed that “in all cases, women
should have access to quality services for the management
of complications arising from abortion.”

Unfortunately, the prevalent discrimination against
women who have induced abortions has frequently led
to inadequate emergency care. Delay in receiving care can
be attributable to lack of services within a reasonable
distance of the woman’s residence or lack of roads or
means of transportation, but may also be the result of social,
economical, religious, or legal restrictions on abortion. Sev-
eral studies carried out in countries with restrictive abortion
laws have found that, in some hospitals, particularly those
run by the Catholic Church, women suspected of having
had an induced abortion were turned away. In Chile, many
women were jailed after being denounced by personnel at
the hospital where they received postabortion care, effec-
tively inhibiting women from seeking the medical assistance
they needed. Thus, access to postabortion care may be
limited by providers in at least two ways: By direct rejection
or by threat of prosecution.

Postabortion care should not, however, be limited to
the emergency situation, but should take into consider-
ation the long-term needs of women, including counseling
and services for the prevention of later unwanted preg-
nancy and abortion. Several decades ago, it was shown
already that women who have had an abortion are at a
much higher risk of aborting the next pregnancy than
those who never had an abortion, and more recent studies
have shown the effectiveness of postabortion contracep-
tion in reducing future unplanned pregnancies and abor-
tions ( Johnson ez al., 2002).

Conclusions

While there exists universal agreement on the need to
reduce the number of abortions and their consequences,
many governments in developing and developed countries
have sull not fully adopted the necessary policies to
promote practices that could prevent abortion. The
deaths of thousands of women that result from unsafe
conditions in which abortion is practiced in the poorer
regions of the world are preventable, as the causes of
abortions and the interventions that could reduce their
numbers and the severity of their consequences are well
known. It is the obligation of international organizations
and of all of those dedicated to the health and well-being
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of women to promote the implementation of the measures
that would decrease the number of abortions and increase
women’s access to safe abortion services and to the means
to avoid unwanted pregnancy. We expect the current
trend toward a reduction in the number of abortions to
continue, but it depends on the public health community
and donors realizing that access to family planning infor-
mation and services is still very limited, particularly in
Africa and the more vulnerable communities in Latin
America and parts of Asia, and deserves more attention
than it has received in recent years. There has also been a
trend toward liberalization of abortion laws in some large
countries, while more restricted laws have been imposed
in a couple of countries. A better understanding of the
ineffectiveness of restrictive laws in reducing the number
of abortions and the heavy consequences on health and
well-being, unfairly borne almost exclusively by poor,
young, and rural women, should progressively lead the
world community to take the logical steps to reduce this
human drama and public health burden: Improving
education and services in sexuality and contraception;
greater social support to women who want to have a
baby, but are abandoned by their partner and family;
and more liberal abortion laws broadly implemented
without social, economic, or age limitations. Great prog-
ress in all these areas should take place in the next
7years to achieve the Millennium Development Goal
of reducing by three-quarters the maternal mortality
ratio in the world.

See also: Reproductive Ethics: Perspectives on Contra-
ception and Abortion; Reproductive Rights.
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and (2) diffusion.

Fuzzy sets Methods for partial classification of
individual cases into two or more categories.

GoM A multivariate analytic procedure in which
persons are assigned intensity scores on a set of K
dimensions represented by the data.

Logistic regression A regression model in which
the dependent variable is a nonlinear (i.e., logistic)
function of the probability of an event occurring.
Markov models Transition models based on the
assumption that the change in state from tto t+ 1 is
based only on the person’s state at t (and not earlier
states as t—1).

Principal components A multivariate procedure
used to identify the K dimensions representing
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Introduction

Acuve life expectancy (ALE) is a useful, and increasingly
used, concept for measuring the combined health, func-
tional, and longevity status of relatively long-lived national
populations. It has recently received emphasis as a public
health measure for cross-national comparisons of the health
of economically developed countries by, for example, the
World Health Organization (Robine and Michel, 2004).
This was, in part, because health policy analysts became
concerned that life expectancy in developed countries
might continue to increase, not primarily because of
improved health, but rather due to increasingly expensive
medical interventions that possibly were increasing the
length of life spent in disabled life states at later ages with
poor quality of health and impaired function.

This concern emerged most strongly in the United
States in the early 1980s because actuaries at the Social
Security Administration (SSA) had failed to anticipate the
renewed acceleration of the increase in overall life expec-
tancy in the United States starting in 1969 after significant
declines in male life expectancy due to increased cardio-
vascular disease mortality rates had been observed from
1954 to 1968. This was because the SSA actuarial fore-
casting models were based on extrapolations of prior long-
term (e.g, 10-year) cause-specific national mortality
trends. Thus, when U.S. male mortality started to increase
in 1954 due to increased circulatory disease risks, a trend
that continued to 1968, their cause-specific mortality
projections in the early 1970s, based primarily on that
14-year period of adverse male mortality experience,
suggested that life expectancy would not increase further
in the United States as a result of having reached what
some demographic researchers believed was the biological
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upper bound to human life expectancy (Myers, 1981). This
occurred despite US. female’s life expectancy continuing
to increase over the same period.

In 1982, sufficient new positive US. male mortality
experience (e.g, from 1969 to 1980) had accumulated
to suggest, in contrast to the prior SSA projections,
that continuing future reductions in adult male morta-
lity would be likely and, therefore, future increases in
life expectancy. As a consequence, it became necessary
to consider how to change the normal retirement age
(then 65) for the income-support component of the
U.S. Social Security program to preserve the long-term
(75-year) fiscal integrity of the SSA trust fund. Although
the evidence on U.S. life expectancy increases after 1968
was strong and consistent, there did not exist sufficient
data on the direction and magnitude of the longitudinal
correlation of disability and morbidity trends with those
life expectancy increases to confidently determine the
quality of life and level of functioning in the increasing
number of years expected to be lived at ever more
advanced ages (e.g., at ages 65 and above) (Feldman, 1983).

This concern was supported by a number of public
health researchers who argued that it was the intrinsic
nature of modern industrial society (e.g., due to social stress
and environmental pollution) to increase the prevalence of
chronic diseases. They viewed modern industrial society as
incapable of mounting effective public health responses to
chronic disease pandemics or to modulate the effects of
those chronic health problems on functioning at later ages
(e.g, Kramer, 1980; Gruenberg, 1977). These pessimistic
arguments, however, were also based on insufficient longi-
tudinal national morbidity and health data and thus were
speculative. For example, many examples were taken from
the mental health arena, where disease definition and diag-
nosis are often difficult and ambiguous. One set of argu-
ments was based on the increased survival of persons with
certain genetic disorders to reproductive age because of
medical advances (e.g, the improved surgical repair of
cardiac anomalies in persons afflicted with Down’s syn-
drome (Greunberg, 1977)). This, it was argued, would
serve to increase the future prevalence of these genetic
syndromes and their health and functional sequelae.

In contrast, other authors (e.g, Fries, 1980) suggested
that by appropriately targeting preventative measures (e.g,,
exercise and nutrition programs) to the general elderly
population — and rehabilitation services to the disabled
elderly — the period of life expected to be spent without
chronic disability could increase faster than total life expec-
tancy. This beneficial state of population health dynamics
was called “morbidity compression” (Fries, 1980). Fries,
however, continued to assume that the upper bound for
life expectancy was biologically fixed. Manton (1989)
argued, in his dynamic equilibrium model, that the cor-
relation of disability-free and total life expectancy was

not genetically fixed but modifiable through appropriate
public health policy supported by biomedical research
intended to improve clinical and rehabilitative interven-
tions in disablement processes and chronic morbidity at
late ages. Recent analyses (Manton er 4/, 2006b) tend to
support the dynamic equilibrium model in that active life
expectancy continues to increase faster than overall life
expectancy.

A different, but equally optimistic, argument suggested
that modern societies had indeed evolved in ways that
would better support the genetic constitution of humans
by modifying many social, environmental, and medical
conditions. This complex dynamic situation, labeled by
Professor Robert Fogel of the University of Chicago
“techno-physiological” evolution, reflects both improve-
ment in nutrition and environmental quality (e.g., water
treatment), which, by increasing body size and strength,
led to increased economic productivity and reduced
health problems through rapid modification of technol-
ogy and environmental quality. In such conditions, health
improvements occurred far more rapidly than they could
have if changes were solely dependent on genetic selection
operating over multiple biological generations.

Fogel’s formulations were, fortunately, empirically veri-
fiable by using data on the health of Union army soldiers
both at enlistment in the Civil War (the Gould sample) and
later, when Civil War veterans applied for pensions from
1900 to 1910. The health of Union army veterans could be
compared, for example, with veterans of World War II as
assessed in national health surveys such as the National
Health Interview Surveys (NHIS) and the National Health
Nutrition and Examination Survey (NHANES) in the late
1980s and early 1990s. It was found that many chronic
diseases (e.g, CVD) and chronic disability declined 6%
over prevalence per decade in most of the twentieth
century.

Associated with these trends, body mass index (BMI)
increased as life expectancy increased. Fogel argued that
increases in BMI reflected better health as a result of
improved nutrition and water quality and reductions in
caloric expenditures directed to fighting acute and
chronic effects of infectious diseases. The rate of improve-
ment in health and functioning, in multiple analyses of the
National Long Term Care Surveys for 1982 to 2004, was
observed to accelerate starting in 1982 — results confirmed
both in other national surveys (e.g,, the Medicare Current
Beneficiary Survey (MCBS), the Health and Retirement
Survey (HRS), and the NHIS) and in Medicare expendi-
ture and service use files longitudinally linked to the
49000 sample persons from the six National Long Term
Care Surveys (NLTCS).

In contrast, recent increases in BMI were argued by
Lakdawalla and others (2005) to represent a potential
health risk for the future US. elderly population by
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causing increases in disability prevalence (e.g., as early as
2012 to 2015), although the most recent available data (i.e.,
the 2004 NLTCS; Manton ez al, 2006a) do not yet show
such adverse health effects. Indeed, recent analyses of the
relation of BMI to mortality and morbidity by Flegal and
other researchers at the US. Center for Disease Control
suggested prior estimates of the health and mortality
effects of elevated BMI had been overestimated because
of a failure to use recent data reflecting large improve-
ments in the medical management of such obesity-related
risk factors as hypertension, hypercholesterolemia, and
elevated blood glucose. Rand researchers, in a com-
prehensive report to the CMS actuaries, also did not
find a significant relation of elevated BMI to Medicare
expenditures to at least 2030.

Since it was argued that there were insufficient data on
disability and morbidity in 1980 to evaluate the longitudi-
nal correlation of age trends in the prevalence of disability
and longevity, it was decided in 1982 by Congress and the
Greenspan Commission to conservatively increase the
SSA normal retirement age by only two years (from age
65 to 67) starting in 2000, with the increase to be phased in
gradually by 2020. No corresponding changes were pro-
posed for the Medicare entitlement age, which was left at
age 65. A number of European countries and Japan have
begun to consider similar changes. In Britain, an increase
in the normal retirement age to 67, with a further increase
to age 69 in 2050, 1s being considered. It has been suggested
that pension benefits in Japan be restricted to a fixed
proportion of the total population. To maintain pension
coverage for 17% of the Japanese population would
require, with current Japanese mortality, increasing the
normal retirement age to 73.2 years.

It is thus of interest that recent US. Bureau of Labor
Statistics projections of labor force participation rates at

ages 65+ from 2004 to 2014 suggest there will be significant
future increases in the economic activity of the U.S. elderly
population. A number of economists suggest that increased
labor force activity in the United States at later ages may be
stimulated by the transition from defined-benefit pension
programs to joint individual-enterprise savings pension
programs such as 401(k) systems (defined contribution
pensions), in which benefits continue to increase as long
as one continues to work and pay into the system.

Active Life Expectancy: Definition
and Operationalization

To quantify the populaton health consequences of
improved survival, Sullivan (1971) argued that survival
curves estimated from U.S. vital statistics data could be
paired with age-specific disability or disease prevalence
data provided by national health surveys to calculate the
average amount of time that one could expect to live in a
healthy state in a national population; ie., active life
expectancy, or ALE. This quantity could be compared to
total life expectancy, with changes in the ratio of those two
quantities being a sensitive measure of population health
dynamics and the rate of creation of human capital at
later ages. The calculation of ALE over time on a cross-
sectional basis (the Sullivan methodology) is illustrated
in Figure 1, where we present total age-specific survival
and survival without disability observed for 1935, 1999,
and projected to 2080 (Manton ef a4/, 2006b). In all of our
ALE computations, U.S. longitudinal data will be used.
The survival curves in Figure 1 are based upon longi-
tudinal data from the 1982 to 1999 NLTCS that were used
to make survival and age-specific chronic disability
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http://esa.un.org/unpp/.

Survival curves for 1935, 1999, and 2080. Source: United Nations (2007), ‘World population prospects: The 2006 Revision’,
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prevalence estimates (Manton and Gu, 2001) from histor-
ical data on the Civil War veterans analyzed by Fogel and
Costa, and from official U.S. life tables. Future projections
of ALE were made from these curves using an assumption
of a 1.7% per annum decline in the prevalence of chronic
disability (Singer and Manton, 1998; Manton et al., 2006b).
In Figure 1, the dotted lines are survival curves. The solid
lines are age-specific disability prevalence rates among
survivors to each age.

Figure 1 suggests that there is a considerable increase
in ALE over time, both absolutely and proportionally
(morbidity compression), above age 65. The increases in
ALE above age 85 are, interestingly, relatively even
greater than those found at age 65. In Manton er al.
(2006b), the relatively faster rate of ALE increase, espe-
cially at age 85+ when long-term care (LTC) use is most
prevalent, suggested that the projected rapid growth of
both Medicare and Medicaid expenditures to 2080 (i.e., to
reach 24% of total GDP) might be significantly damp-
ened if the observed trend (1982 to 2004; Manton e 4/,
2006a) toward the reduction of chronic disability preva-
lence were to continue at the rate of roughly 1.5% per
annum (Singer and Manton, 1998). This would have to
occur even with the projected large increases in survival at
advanced ages; e.g., almost 15% of persons alive at age 65
are expected to survive to age 100 in 2080.

These ALE calculations (Sullivan, 1971), based on the
sequential comparison over time of national life tables and
disease and disability age-specific prevalence rate cross-
sections, are also important because they help illustrate
(1) potential changes in human capital in the U.S. aging
population due to the effects of compression of morbidity
and (2) how recent public health, education, and clinical
innovations and the future benefits of current investments
in biomedical research may help drive future changes in
ALE and human capital at later ages.

The latter point is crucial to the debate about the rate of
growth of US. health expenditures and the future size,
relative to GDP, of the Medicare and Medicaid programs.
Specifically, if appropriately targeted acute and post-acute
care medical expenditures operate to increase the propor-
tion of life after age 65 that can be expected to be lived in
potentially socially or economically productive states,
then increases in Medicare expenditures may be beneficial
to human capital creation and maintenance, and thereby
further stimulate economic growth and increase GDP. If
GDP can be significantly increased due to such targeted
investments in health care, then the proportion of GDP
spent on expenditures on health care in the future may
grow relatively less rapidly than in current Medicare Trust
Fund and Medicaid projections.

One issue for continuing debate is the sources of the
declines in disability at later ages. Cutler and colleagues,
analyzing the 1982 to 1999 NLTCS, suggest that a large
proportion of recently observed declines in chronic

disability at later ages may be due to improved medi-
cal management of circulatory diseases (see ‘Further
Reading’). The importance of medical innovations in
reducing chronic disability also has been suggested by a
number of other economists. Behavioral changes such as
reductions in male smoking rates and increased educa-
tional attainment at later ages have undoubtedly contrib-
uted to the observed declines in chronic disability — as
have changes in Medicare reimbursement policy (e.g, the
Balanced Budget Act of 1997), which mandated the use of
prospective payment for skilled nursing facilities.

One of the crucial issues in the construction and inter-
pretation of ALE estmates is how disability is to be
measured. For example, one approach is to assess whether
a person has difficulty performing activites of daily living
(ADLs) (Katz er 4., 1963) or instrumental activities of daily
living (IADLs). It 1s generally agreed that the disability
measured should be chronic in nature (expected to last
90+ days) and involve physical, sensory, and cognitive
components. Other analysts have used panels of experts to
subjectively weight the functional impact of specific impair-
ments. Some suggest that objective physical performance
tests should be employed, such as the Nagi items. Others
would like to include clinical measures, although practical
concerns may apply when attempting to do so in in-person
home visits in a large nationally representative survey.

In general, the wide range of possible disability mea-
sures available suggests the need for objective multivariate
statistical procedures to identify the smaller number of
core disability dimensions represented by the measures —
each of which may be relatively crude and subject to error.
Although individual measures of ADLs and IADLs may
be crude, their ability — taken as a group — to predict both
service use (e.g., Medicare expenditures) and mortality 1s
quite high, so ADLs are frequently used in policy studies,
legislation, and in service use eligibility criteria (e.g., by
HIPPA based on the Health Insurance Portability and
Accountability Act (HIPAA) in setting LT'C standards;
for example, impairment in two or three ADLs requiring
personal assistance as a trigger to receive LT'C insurance
benefits). The fact that disability is multidimensional and
dynamic suggests that a single ALE index (e.g., defined as
the threshold of the sum of ADLs), although conceptually
useful, 1s probably too crude for effective economic and
actuarial Medicare and Medicaid policy studies. For real-
istic use in economic and health policy analysis, the
disabled portion of total life expectancy should be broken
down into several subtypes, or be continuously graded on
several qualitatively distinct dimensions, using disability
scores rigorously constructed in a multivariate procedure.

For example, in an economy dominated by information
technology, physical impairments may be less important
than cognitive impairment for many socially and econom-
ically important activities. This is in part due to the ability
to at least partially compensate for physical impairments
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by the appropriate construction of physical space (i.e,
office buildings and private residences), the creation of
physical aides, and, in the future, even re-engineering of
various body parts (e.g., currently, the intraocular lens
replacement for cataracts, knee and hip replacements).
In addition, Fogel and other economists have recently
argued that, in a modern industrial economy, the relative
rate of short-term expenditures on health care perhaps
should increase as a proportion of total GDP as expendi-
tures made on, say, electronics and other consumer goods
become saturated and as disposable income increases.
Fogel suggests that if the short-term elasticity of health-
care expenditures 1s 1.6%, then the relative share of GDP
spent on health care could increase to roughly 20%
without adverse national economic consequences; that is,
we will make relatively more expenditures on preserving
human health as our ability to saturate consumer
demands (e.g., for televisions) and to manufacture highly
durable electronics and robust machinery (e.g., automo-
biles with smart chips to monitor their internal state for
efficient, prophylactic maintenance) increases. Other
economists have projected that in the United States up
to 30% of GDP could be spent on health care by 2050.
Thus, as durable goods have increased in longevity and
durability, it is reasonable to argue that equivalent or
greater expenditures need to be made on maintaining
and improving human capital by increasing human lon-
gevity and durability (health and functioning). An ana-
logue of this capital maintenance process in humans is to
improve early diagnosis of disease and to monitor and
improve individual health states (e.g., use of indwelling
insulin reservoirs to better maintain blood glucose
homeostasis as evaluated in real time by a microchip
blood glucose sensor; indwelling cardiac defibrillators;
and, recently, use of left ventricular cardiac assist devices).

Cross-National Implications of ALE/LE
Ratio Differences

ALE/LE ratio calculations have importance not only for
the U.S. economy but also in making economic compar-
1sons cross-nationally for economically advanced countries.
Japan is currently the most rapidly aging population in
modern industrial nations. The Japanese fertility rate is
already so low (1.3 overall; 1.1 in Tokyo) that Japan will
soon begin to experience a rapid contraction in popula-
tion size (from a peak of 127 million persons in 2006 to
between 110 to 100 million persons by 2050), as may the
Russian Federation population and several other European
(e.g. Italy) and Eastern European (e.g. Latvia) nation states.

This aging-population health dynamic provides the
double burden on future economic growth and techno-
logical innovation that large proportions of the national
population in developed countries will be retired (under

current labor and tax law and economic conventions) and
that growing proportions of this elderly population will be
extremely elderly (e.g, aged 85+ and 95+4) and thus
require significant LT'C — consequently promoting rapid
growth of LTC service industries and requiring large
amounts of human capital — but, without significant bio-
medical research, perhaps not adding significant value to
the productivity (measured in terms of improved health)
of LTC. This will be true if LT'C continues to be defined
primarily as a labor-intensive residential warehouse ser-
vice function for what has been previously assumed to be
an economically non-productive very elderly population
with little capacity for rehabilitation (e.g., the hypotheti-
cal consequences of Baumol’s disease in a labor-intense
service industry).

Such negative conceptions of the ability of LTC to
change population health conditions are beginning to be
successfully challenged — at least in the United States. As
originally conceived, post-World War II nursing home
care was viewed primarily as a residental, not a true
medical, service option. Concerns were often expressed
about the quality of medical care received in nursing
homes — especially for patients whose care was primarily
funded by state Medicaid programs. The Balanced Budget
Act of 1997 imposed a prospective payment formula for
Medicare-reimbursed skilled nursing facilities (RUGS-III -
or Resource Utilization Groups Version III) that required
fixed amounts (in minutes) of rehabilitation services be
provided for skilled nursing facility (SNF) residents
with specific morbidity and disability case mixes. The
net effect of this policy was that discharge rates from
acute care hospitals to SNFs were reduced by 15%
and discharges from SNFs increased — without a cor-
responding increase in the U.S. community-resident
severely disabled population. Under the Medicare reim-
bursement formulas, per capita payments (inflation-
adjusted) were found in the 1982 to 2004 NLTCS to
have increased over time for severely disabled persons
and to have declined for nondisabled persons (Manton
et al., 2006a). This illustrates that it is possible to increase
productivity on a national level (here measured by the
expenditures necessary to achieve a unit of disability
reduction), even in LTC facilities for elderly residents, if
efficient provision of existing rehabilitation services is
emphasized. This may increase the rate at which patients
can be returned to independent living and has been fur-
ther promoted by the recent emphasis (in part due to the
Olmstead court decision in 1999) on Home- and Com-
munity-based waivers for LT'C within the U.S. Medicaid
program.

The problem is that few other economically developed
countries have been as successful as the United States in
redefining the LTC system and in intervening in the
health and function of the elderly and oldest-old popula-
tion. China will shortly face this problem (ie, rapid
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growth in the demand for LT'C) but, with past government-
mandated restrictions on fertility rates, without the human
capital historically available in China from traditional
family sources to help solve it. The World Bank has
determined that if life expectancy and health in Russia
do not increase to the levels observed in the rest of
Europe, the Russian human capital situation may serve
to severely depress its future rate of economic expansion —
GDP growth — despite its economically dominant position
in terms of natural resources.

The effects of these recent morbidity and disability
trends are enhanced by recent economic, demographic,
and epidemiological conditions and fertility rates in dif-
ferent countries — but in very different ways. In the United
States, the post-World War II baby boom cohorts of 1946
to 1964 were both preceded by a birth dearth due to the
Great Depression and World War II — and then again
followed by a birth dearth. Part of the recent reductions
in fertility in the United States (and Canada) is due to the
increasing participation of females in higher education,
professional careers, and the labor force, with a conse-
quent delaying of first births until later ages. In China,
human resource problems may result due to population
aging because of the one-child, one-family policy
enhanced by the current Chinese pattern for LT'C deliv-
ery based heavily on the extended family.

In the United States, the outline of a preferred public
health and health-care systems approach, by intervening
directly in the health and functional consequences of the
individual’s aging processes to expand the proportion of
the total life span that can be expected to be spent in an
active and economically productive state, is only begin-
ning to be consciously elaborated as part of a federal
policy initiative to help maintain U.S. global economic
competitiveness (Manton ez al, 2007). Such a plan neces-
sarily involves significant investment in biomedical
research, so disability rate declines can, in the future,
occur at very advanced ages (e.g, above age 95), where
the prevalence of chronic disability and loss of social
independence is currently the highest. It also requires
retraining and other human capital enhancement activ-
ities, as envisioned in the Lisbon Agenda.

The fact that the decline in U.S. chronic disability
prevalence rates has averaged 1.5% per annum from
1982 to 2004, and the per annum rate has continued its
acceleration of decline to 2004 to 2.2% per annum 1999 to
2004 (Manton ef al., 2006a), suggests that this strategy is
functioning well in the United States in dealing with the
projected large increases in Medicare and Medicaid
expenditures expected to be initated starting in 2010
with the passing of age 65 by the initial post-World War II
baby boom cohorts. By 2080, the combination of Medi-
care and Medicaid 1s currently projected to consume 24%
of GDP — compared to only 7% for Social Security. One
set of projections by Manton er 4l (2007), based on

modifications of the economic growth models of Romer,
Hall and Jones, and Jones and Williams, suggests that
increased investment in biomedical and other research
might reduce the proportion of GDP consumed by Medi-
care and Medicaid to 12% (i.e., a reduction by half from
the 24% projected to be consumed in 2080). This reduc-
tion would be achieved by (1) sumulating the rate of
GDP growth by better maintenance of human capital
and (2) slowing of the rate of growth of health-care costs
by the lagged effect of increased Medicare expenditures
in improving health. The latter argument holds if the
period projected to be spent chronically disabled by indi-
viduals increases more slowly than the rate of increase
in total life expectancy — as has been observed by Manton
et al. (20063, 2006b) using the 1982 to 2004 NLTCS.

Longitudinal Methods for Calculating
Active Life Expectancy

The type of cross-sectional ALE calculation that has been
most often used 1s due to Sullivan (1971).

This calculation has great utility as a summary index of
one important facet of the quality of life and human
capital dynamics in a national population. It can be com-
pared over a sequence of points in time to examine aggre-
gate longitudinal health changes. Such aggregate increases
in health and function, however, are less useful in attempt-
ing to identify how changes in functioning occur in indi-
viduals over time or the specific factors that are associated
with, and which may cause, improvements in function at
late ages. Such factors, if identified, could be applied at
the population level to promote continuing declines in
chronic disability and disease prevalence. This analytic
effort requires considerably more longitudinal data (ie,
the tracking of individual health and disability changes),
in which the measurement characteristics of the interview
instrument and the survey sample design are preserved
over a lengthy enough period to make meaningful esti-
mates of ALE changes for specific elderly birth cohorts. It
is also necessary that covariates that may affect the emer-
gence of chronic disability (e.g, education, nutrition,
exercise, health care, BMI) be longitudinally measured
in those same surveys.

One nationally representative U.S. survey series with
the appropriate longitudinal sample design and measure-
ment characteristics to track such changes in disability
and disability risk factors is the six 1982 to 2004 NLTCS.
The temporal sampling and interview structure of the six
surveys is briefly summarized in Figure 2.

In addition to the six NLTCS survey waves (1982,
1984, 1989, 1994, 1999, 2004), there is also continuous
(daily) information from Medicare administrative service
use and expenditure records for individuals linked to
the NLTCS survey records — currently for the period
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1982 to 2005. A crucial aspect of the NLT'CS for estimat-
ing longitudinal changes is that response rates were high
(~95% from 1982 to 1999), so that there is relatively little
chance for response bias to affect disability trend esti-
mates. In 2004, to deal with an overall drop in the
response rate to roughly 91%, data from longitudinal
Medicare files, available for all persons in the sample,
were used to adjust for health-related response bias in
disability transition rate estimates (Manton ez 4/, 2006a).
These adjustments, based on the ratio of Medicare Part
A expenditure estimates for nondisabled persons to the
Medicare Part A estimates for disabled persons, were
retrospectively applied to nonresponders in all NLTCS
waves so that a set of longitudinal weights consistently
adjusted for nonresponse over all NLTCS 1982 to 2004
was generated (Manton ef 4/, 2006a).

Given that one has data on changes in an individual’s
functional status over time, as in the NLT'CS, the question
arises as to how best to estimate disability state transi-
tion parameters between surveys. This requires consi-
deration of the types of disability transition rates one
attempts to estimate and the rates of disability change in
various age and demographic groups. There are several

possible methodological approaches to estimate the nec-
essary disability transition rates for calculating such lon-
gitudinal ALE measures.

One model that could be used is the standard discrete
time Markov model. This model is relatively crude when
assessed in terms of the types of disability changes one can
estimate and what covariates might be included due to
conventional sample size limitations (e.g, in the NLTCS,
N ~ 20000 persons per wave). The model also assumes
that there is no higher-order time dependency — the
Markov condition — and that disability is a homogeneous
and discrete measure.

Regression models can also be used to estimate disabil-
ity transition rates when the sample size is insufficient to
support stratification on all relevant control variables.
One type of regression model, due to Cox, does not
require estimating the time dependence of hazard rates,
but only that, conditional on covariate values, the unob-
served time-dependent hazard rates are proportional over
tme. This is an empirically testable assumption that may
not hold for long periods of observation — especially if the
force of mortality selection on the population systemati-
cally varies over disability status. Other regression models
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employ logistic functions of the probability of discrete
transitions to ensure that the estimated probabilities fall
within the range 0 to 1. In these models, there can be
difficulties in trying to compare population estimates
over time as temporal experience is accumulated; that
1s, mathematically updating transition rates with incre-
mental adjustments for new experience collected over
different periods of time can be difficult due to certain
inconvenient parametric properties of logistic distribu-
tions. In all of these models, the dependent variable is a
discrete change in functional status and not a continuous
disability score.

An alternate approach is to use a large number of
measures of functional impairment to calculate, in a mul-
tivariate procedure, convex (bounded to the range 0 to 1)
continuous scores for multiple dimensions of disability. In
using a principal component or factor analytic type of
measurement model to calculate such disability scores,
one is restricted by the assumption that the scores have a
multivariate normal distribution; that is, information on
moments higher than order two is lost.

An alternate method of calculating chronic disability
indices involves using grade of membership (GoM) pro-
cedures (e.g,, see Manton et al, 1991, 1992, 1993, 1994)
in which cases are assigned by using scores to ‘fuzzy’ sets,
that is, persons are generally not in one homogeneous
category but share properties of two, or more, fuzzy states.
The model does not require the assumption of multivariate
normality (i.e, they deal with more general distributions
with informative moments of order three or higher). Fur-
thermore, in GoM procedures, the K scores are estimated
so that they sum to 1 for each person and are non-negative.
This 1s equivalent to assuming disability changes occur in
a convexly constrained multdimensional space and that
the health trait scores for an individual vary between
0 and 1 for each of the K health and functional status
dimensions.

In engineering studies, in which fuzzy set methods and
computer algorithms are routinely used to study the
dynamic control of complex nonlinear stochastic pro-
cesses, such a measurement modeling step might be
referred to as ‘state fuzzification,” with the dynamics of
the process studied in the more parsimonious, lower-
dimension, less noisy fuzzy-state variable space. Impor-
tantly, after the fuzzy disabilities, state space process
(with diffusion) is modeled, the new (forecast) distribu-
tion of the original disability measures can be extracted by
reversing the measurement process to ‘de-fuzzify’ the
distribution to get the new updated disability measure
distribution.

Use of fuzzy set process models to model disabling
processes has two other advantages. First, because the
parameters of a continuous state stochastic process are
being modeled, it is possible to calculate optimal solu-
tions under certain marginal resource, or control variable,

constraints. Second, because an individual’s state is des-
cribed as a continuous mixture of K health and functio-
nal dimensions, the measure precisely quantifies the
health-determined functional capacity of the population
under study.

Computing multivariate convex scores (i.e., bounded
by 0 to 1) in GoM is an important modeling difference,
compared to the calculations of DALYs and QALYs
(disability-adjusted and quality-adjusted life years, respec-
uvely) and their application to planning for maximizing
health and functioning in a population under resource
constraints. In the latter two procedures, health status 1s
also scaled over a 0 to 1 range on a single dimension; for
example, death has a quality-of-life value of 0 and perfect
health of 1. This is done to force decisions under a Game
Theoretic model with a fixed payoff; that is, a zero sum
game with finite, fixed resources.

In reality, the operation of the health-care process may
serve, over time, to increase economic resources to further
improve future health; that is, a positive feed forward
mechanism. In GoM, persons are evaluated on multiple
dimensions so that there is not a fixed unidimensional
choice of an optimal state; that is, exchanges might be
made between different types and levels of impairment.
For example, if one dimension reflects primarily physical
dysfunction, and another cognitive dysfunction, there
might be very different payoffs for optimizing on one
dimension versus another. It is also possible that synergis-
tic (health-enhancing), as well as antagonistic, interactions
may emerge in the stochastic nonlinear process. Also, it is
possible that the timing and sequencing of specific inter-
ventions may be crucial to the disabling dynamics.

Stated differently, using the GoM-characterized mul-
udimensional state of active life expectancy, the primary
optimization criteria (e.g., using the scores in a quadra-
tic optimization problem) could be an objectively identified
set of health states where the status on different health
dimensions for specific persons can be improved. This
arises because this model views increased investment in
health expenditures as a way to increase human capital
productivity as a strategy for stimulating economic
growth. It 1s arguable that this occurred during techno-
physiological evolution as discussed by Fogel and Costa;
that 1s, the work capacity and productivity of each person
might increase over time as nutrition improved and body
size and work capacity grew. Arguments by Flynn and
others suggest such enhancements may have also
occurred in cognitive skills (i.e, 1.Q. increased) — again,
possibly due to improved nutrition, better education and
health, and smaller family size. Under these conditions, it
would be erroneous to assess health on one dimension
with a maximum value of one. This is made clear in
evaluations of human capital, in which skill level, training,
and socioeconomic factors have to be considered in add-
ing quality dimensions to human capital calculations.
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Empirical Example of Longitudinal
Active-Life-Expectancy Calculations

As a first step in our example, the GoM measurement
model was applied to 27 ADL, IADL, Nagi performance
scores, and vision measures made in each of the six
NLTCS for the period 1982 to 2004. That analysis showed
that the 27 disability measures could be described by six
types of disability profiles/dimensions found in commu-
nity residents and a seventh discrete institutional resi-
dence disability category. With these seven disability
scores, and the sample weights for individuals, it was
possible to calculate a matrix of age-specific population
disability transition parameters and age- and disability-
dependent quadratic mortality functions estimated con-
ditionally on the temporally current disability score
values determined by the stochastic disability transition
matrix. With disability dynamic equations and a disability-
specific hazard function, life expectancy and ALE can be
calculated conditionally upon the GoM disability scores
by using generalizations of the well-known Fokker-Planck
equations (Manton ez 4/, 1993). In addition, the disability
scores can themselves be made functions of medical con-
ditions and other possibly exogenous factors that may
affect individual disability trajectories over age/time.
For example, stroke may operate to decrement both the
physical and cognitive functions of an individual. This is
one way to bring exogenous (control) variable information
into calculations of endogenous changes of disability
scores between NLTCS waves and to make projections
of scores conditional on assumptions about trends in
exogenous factors (Le., either as observed or as may be
generated by targeted interventions in control variables;
Manton et al., 1993, 1994).

It was found (Table 1) that life expectancy estimates
calculated using NLTCS data and exact times of death
from linked Medicare files were quite close to those
calculated by Social Security actuaries (SSA, Actuarial
Study No. 116). This confirms that the NLTCS sample
1s representative of the survival experience of the entire
US. elderly population, a property not always found
in national health survey samples. This is illustrated in
Table 1.

At age 65, the SSA cohort and NLTCS life expectancy
values are quite close (ie, 0.41years higher in the
NLTCS than for the SSA for males and 0.29 years lower
than in SSA female cohort). The difference is, in part, due
to comparing the cross-sectional experience in the
NLTCS with the experience of the single year of age
cohort born in 1917.

In additon, longitudinal life tables showing the time/
age dependence of both survival and disability changes
may be calculated from the NLTCS. The disability
dynamic dependent life table is presented for males and
females in Table 2.

Table 1 Life expectancy for aged 65+ in 1982-2004 NLTCS

Estimations from SSA life tables (LT)

Age GoM model Period Cohort (birth year 1917)
Male

65 156.32 14.23 14.91
67 14.08 13.21 13.74
72 11.23 10.80 11.02
77 8.70 8.48 8.55
82 6.56 6.34 6.37
87 4.91 4.58 4.62
Female

65 18.61 18.48 18.90
67 17.20 17.16 17.02
72 13.83 14.02 13.99
77 10.76 10.85 10.83
82 8.09 7.98 8.05
87 5.94 5.71 5.76

Table 2 was actually calculated as a complete (single
year of age) table but, because of space considerations, we
presented in the table only every fifth year of age up to 95
(where estimates begin to vary significantly due to small
counts). The columns to the right represent the propor-
tion of life expectancy at that age that is expected to be
lived in each of the seven disability states. The overall life
expectancy 1s a continuously weighted mixture of life
tables for each of the seven disability types. That is,
there exists a separate life table for PT1 (persons with
no functional impairment) for all persons exactly like that
pure type; thatis, g; = 1. The life expectancy for this first
type will be higher than the weighted average for the
total, mixed population. Likewise, the life table for frail
persons (Le., g = 1) will have a much lower life expec-
tancy than the total (mixed) population.

The first pure type (PT1) in Table 2 represents people
with no chronic disability or physical limitations. The sec-
ond and third types have partial limitations only in
performing specific physical tasks. Pure type four is [ADL-
impaired; PT5 and PT6 represent persons with ADL
dependency and with increasing levels of [ADL impairment.
The sixth type is frail; that is, highly ADL- and [ADL-
impaired. The seventh pure type represents respondents
in institutional /nursing home residence. Such persons have
significant functional limitations (e.g., 4.8 ADLs impaired
on average) similar to the frail population; that is, PT6.

In Table 2, L, and ¢, have standard demographic
interpretations; for example, that 30.8% of the male
population with a mixed disability distribution survives
from age 65 to 85, with life expectancy declining from
153 years at age 65 to 5.5years at age85. The first
disability dimension represents persons free of disability.
The value in parentheses is the standard deviation of the
disability score estimate. Since the space is convexly con-
strained, the standard deviation of 0.28 for PT'1 at age 65
suggests the distribution of nondisabled persons is
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Table 2 Life tables with male and female cross-sectional disability covariates for 1982 to 2004 NLTCS

Age Ly Ey PT 1 PT2 PT3 PT 4 PT5 PT6 PT7

Male

65 100000 15.32 0.91 0.05 0.01 0.01 0.02 0.00 0.00
0.28 0.10 0.06 0.06 0.08 0.07 0.00

75 69652 9.67 0.88 0.03 0.01 0.01 0.02 0.02 0.02
0.33 0.07 0.09 0.10 0.09 0.14 0.15

85 30754 5.51 0.78 0.04 0.02 0.02 0.04 0.04 0.06
0.42 0.09 0.10 0.14 0.12 0.18 0.24

95 4606 3.30 0.71 0.06 0.01 0.03 0.05 0.03 0.10
0.45 0.10 0.09 0.16 0.14 0.18 0.30

Female

65 100000 18.61 0.92 0.02 0.02 0.01 0.02 0.01 0.00
0.27 0.11 0.09 0.07 0.12 0.11 0.06

75 79761 11.95 0.84 0.04 0.02 0.01 0.03 0.02 0.04
0.37 0.13 0.11 0.10 0.16 0.15 0.19

85 46235 6.73 0.66 0.05 0.03 0.03 0.07 0.05 0.12
0.47 0.15 0.13 0.16 0.23 0.21 0.32

95 10816 3.74 0.52 0.04 0.03 0.04 0.08 0.07 0.22
0.50 0.15 0.13 0.18 0.24 0.26 0.42

Source: World Bank Moscow Office, Economic Unit (2006) Russian Economic Report No. 12, p. 21 (http://ns.worldbank.org.ru/files/rer/

RER_12_eng.pdf).

concentrated in the interior of the K~dimensional disabil-
ity state space. The mean value of 0.78 (standard deviation
of 0.42) for the nondisabled PT'1 at age 85 indicates the
burden of disability is much higher past age 85, with 16%
of the male population living in the community in
impaired states (1.e., 8% in highly impaired states 5 and
6) and 6% of males resident in nursing homes.

In the bottom panel of Table 2 is the corresponding
abbreviated life table for females. Life expectancy is
higher for females (18.6 years at age 65; 6.7 years at age 85)
as 1s the age-specific prevalence of chronic disability at
later ages; for example, 34% of females are impaired at
age 85 compared to 22% of males.

Although the life tables are the end product of the ALE
analysis done cross-sectionally (Sullivan, 1971), certain
intermediate transition parameters are of interest if one
wishes to examine the individual biological mechanisms,
and their control parameters, by which total and active life
expectancy are generated over time in cohorts of indivi-
duals. One set of intermediate estimates are the para-
meters describing the change in the disability scores
over time and the dependency of those transition para-
meters on factors (e.g., disease or disability risk factors
such as smoking, diabetes, or obesity) that are potentially
controllable by specific interventions. The second set of
intermediate coefficients describes the risk of death spe-
cific to disability state at a specific time and age. These
two sets of coefficients interact over time to determine
the life expectancy and risk factor distribution in the
disability-dependent life tables previously described.

In Table 3, we present the matrix of disability-state
transition coefficients calculated at ages 65 to 67 and
ages 85 to 87. In the first row of the top panel (disability

changes from age 65 to 67; or two-year transitions), 94%
of the nondisabled male (and female) population (the first
disability dimension or PT1) at age 65 remains nondis-
abled at age 67. The diagonal of the matrix represents the
two-year persistence of persons in each of the seven
disability states. For example, whereas males in the second
pure type have little disability, though with some moder-
ate physical performance limitations, after two years, only
34% of males remain in this type, while 33% of the type
become nondisabled (i.e., move to PT1), and 26% become
more severely disabled (with a transition to PT4 to PT7).
PT3 to PT6 have only modest persistence, though at ages
65 to 67 there is a significant likelihood of returning to a
less disabled state. Only the group of severely disabled
persons resident in institutions has a high persistence and
tends to remain in institutions.

At age 85 to 87, the disability changes for males
(Table 3) show a persistence in disabled states that
tends to be higher than at age 65 to 67 except for the
nondisabled state (PT1). The return to the nondisabled
state for females (column 1) is lower than at age 65,
whereas the moderately disabled show a greater likeli-
hood of their disability’s worsening. The transitions for
females show patterns similar to those of males, though
with a higher retention in institutional residence. As a
consequence, one way to view the transition matrix is as a
web of transition paths between the two ‘anchor’ states of
the convex disability space; 1.e., PT1 for persons nondis-
abled and PT'7 for persons wholly disabled in institutions.
The intermediate states in the web connecting the two
end points appear to be snapshots of the qualitative
intermediate state changes that evolve at that age.
A completely dynamic picture of changes would require
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Table 3 Disability state two year transitions between profiles Table 4 Hazard matrix B at age 65 (proportion of deaths in
for age 65 and 85 one year) in NLTCS 1982-2004

Profiles for age 67 PT1 PT2 PT3 PT4 PT5 PT6 PT7
Age65 PT1 PT2 PT3 PT4 PT5 PT6 PT7 Male

PT 1 0.04 0.06 0.07 0.07 0.07 0.09 0.08

Male PT 2 0.08 0.09 0.10 0.09 0.12 0.11
PT 1 094 0.02 0.01 0.01 0.01 0.01 0.00 PT 3 0.11 0.12  0.11 0.15 0.13
PT 2 033 034 0.06 0.05 010 0.09 0.02 PT 4 0.13  0.11 0.16 0.14
PT3 037 014 019 0.06 0.08 0.10 0.06 PT5 0.11 0.14 0.13
PT 4 0.27 0.15 0.09 0.21 0.13 0.12 0.03 PT6 0.20 0.18
PT5 026 0.15 0.07 0.07 032 0.09 0.05 PT7 0.16
PT6 023 0.11 0.07 0.06 009 038 0.06 Female
PT7 006 003 003 002 004 004 078 PT1 003 004 004 006 005 008 0.07
Female PT 2 0.04 0.05 0.07 0.06 0.08 0.08
PT 1 094 0.01 0.01 0.01 0.01 0.01 0.00 PT 3 0.06 0.08 0.07 0.10 0.09
PT 2 035 032 0.10 0.04 0.10 0.07r o0.01 PT 4 0.11 0.10 0.14 0.12
PT3 029 012 029 0.05 0.1 0141 0.02 PT5 0.08 0.12 0.11
PT 4 0.34 0.12 0.10 0.15 0.12 0.12 0.04 PT6 0.17 0.16
PT5 028 0.10 0.1 0.05 032 0.12 0.02 PT7 0.14

PT 6 019 006 013 0.06 0.14 036 0.05
PT7 0.19 0.08 0.03 0.02 0.02 0.03 0.67

Profiles for age 87
Age8 PT1 PT2 PT3 PT4 PT5 PT6 PT7
Male
PT 1 0.87 0.02 0.01 0.01 0.03 0.03 0.03

PT 2 0.18 050 0.05 0.05 010 0.08 0.04
PT3 0.18 0.10 0.41 0.07 0.10 0.10 0.05
PT 4 0.17 0.07 0.06 046 007 010 0.07
PT5 020 0.07 0.05 0.04 050 0.08 0.05
PT 6 0.16 0.05 0.03 0.04 0.06 0.58 0.07
PT7 0.17  0.01 0.01 0.02 0.02 0.02 0.76
Female

PT 1 0.81 0.02 0.02 0.02 0.04 0.03 0.06
PT 2 0.16 045 0.06 006 0.10 0.09 0.09
PT3 0.177 0.08 040 005 0.10 0.10 o0.10
PT 4 0.17 0.07 0.05 043 0.08 0.09 0.11
PT5 0.16 0.06 0.05 0.04 055 0.07 0.08
PT 6 0.15 0.04 0.04 004 005 057 0.1
PT7 0.10 0.02 o0.01 0.01 0.02 0.03 0.80

Source: World Bank Moscow Office, Economic Unit (2006)
Russian Economic Report No. 12, p. 20 (http://ns.worldbank.
org.ru/files/rer/RER_12_eng.pdf).

attaching time parameters (waiting times) to the interme-
diate states.

Interacting with these transitions is the risk of death for
age-specific disability states. This 1s illustrated for both
males and females in Table 4.

The hazard coefficients in Table 4 show that at age 65
there is a small survival advantage for females for most
pure types and pure type interactions (i.e., persons whose
disability status is described by a mixture of two, or more,
disability dimensions). That means, for a given disability
profile, that female mortality at age 65 will be lower than
for males. Those coefficients are, however, dependent on
age, as shown in Table 5. Because the 0 (rate of aging
parameter) for females is larger than for males, female
mortality rates in specific disability states tend to increase
more rapidly with age.

Source: Economic and Social Commission for Asia and the
Pacific, United Nations (2005) Economic and Social Survey of
Asia and the Pacific 2005, United Nations publication Sales No.
E.05.11.F.10, ISBN: 91-1-120420-8, http://www.unescap.org/
pdd/publications/survey2005/9_Survey05_Ch-IIl.pdf.

Table 5 The difference of senescence process (0) on
disability covariate model and Gompertz model

NLTCS 1982-2004

Age 65 and over
Female Male
Disability
covariate 0 (%) 6.96 6.54
dynamics x2 7816 2890
Ex (year) at age 65 18.61 15.32
Gompertz 0 (%) 9.62 8.62
Function (SE) (0.39) (0.20)
6 difference between two models (%) —2.66 —2.08
z value —-4.9 —-7.4

Source: Economic and Social Commission for Asia and the
Pacific, United Nations (2005) Economic and Social Survey of
Asia and the Pacific 2005, United Nations publication Sales No.
E.05.11.F.10, ISBN: 91-1-120420-8, http://www.unescap.org/
pdd/publications/survey2005/9_Survey05_Ch-lIl.pdf.

In Table 5, we show the age-dependence of the male
and female mortality functions, both without adjustments
for the seven disability types and with adjustments for
those disability types (scores).

The increase of mortality, specific to disability, is faster
for females than for males (i.e, the 0 value is larger for
females), indicating that a crossover will be expressed in
male/female mortality trajectories at later ages. This is
consistent with studies of gender differences in mortality
and of disability trajectories.
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Discussion

Active life expectancy is a useful measure of the amount
of healthy, socially independent life expectancy existing
in a particular national population. It has often been
examined (e.g., Robine and Michel, 2004) by comparing,
over time, cross-sectional life tables of the type proposed
by Sullivan (1971) (see Manton er al, 2006b). It is now
widely accepted as a basic measure of the quality of health
in a country by WHO — especially in highly developed
countries.

If, however, those measures are to be useful for study-
ing how to intervene in the disablement/mortality pro-
cesses determining active life expectancy, then
longitudinal data on the functioning and survival of indi-
viduals must be available, and those data must be analyzed
longitudinally; that is, to explicitly identify the interac-
tions of age-specific disability and mortality over time in
well-defined groups (e.g, birth cohorts). This requires
either special longitudinal health surveys or long-term
population registries of health events and mortality.

We presented a stochastic fuzzy state model of these
disability dynamics and their interaction with mortality
that will allow more detailed study of the biological
mechanisms that generate and sustain chronic disability
of different types. This will permit better estimation of the
temporal parameters of disability processes — even at very
advanced ages. Indeed, because longitudinal estimates of
ALE require both age-specific estimates of disability
dynamics and age and disability-specific mortality, addi-
tional component parameters of the process are estimated
that can be examined to help better understand sources of
change in the processes.

With improved parameter estimates it will be possible
to (1) better quantitatively forecast change in ALE and
(2) better simulate the effects of specific interventions.
Thus, although true longitudinal analysis of ALE pro-
cess is more complex and has greater data require-
ments, it is also intrinsically more informative and can
be used to assess a broader range of issues, and in greater
depth, than can the Sullivan-type cross-sectional estimates.
Furthermore, by using an explicit stochastic model of
disability dynamics, more formal analysis of resource
allocation models can be conducted. The formal analyses
will better (more naturally and with fewer assumptions)
describe population health and functional changes over
time. This may lead ultimately to more effective and
better-targeted strategies to improve ALE/LE ratios at
late ages and thus to increase the human capital present at
late ages in developed nations.

See also: Aging, Physical Activity and Health; Circulatory
Diseases and Aging; Long Term Care for Aging Popula-
tions; Nutrition and the Elderly.
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Introduction

Acute care can be defined as the short-term care and treat-
ment of patients suffering an episode of serious illness or
who have sustained an injury. Across the world, the preferred
location for the delivery of this form of care is the hospital.
Hospitals are a ubiquitous human institution, common to all
modern societies. However, the form and organization of
hospitals varies greatly from country to country, reflecting
different cultural, medical, and economic traditions.

Origins and History of Acute Hospitals

A number of European hospitals can trace their roots back
to the twelfth century. These were typically founded by
religious orders, and usually formed part of an almshouse
for the poor and infirm. By the late eighteenth century,
similar institutions were becoming more common in larger
towns and cities as the process of urbanization and industri-
alizaton began to gather pace in Europe and North America.
However, these hospitals were still seen as places of death,
disease, and destitution from which few emerged alive, and
were shunned by the wealthy (who were treated at home by
their physicians and surgeons). This bleak picture was trans-
formed during the nineteenth century as the concepts of
hygiene and antisepsis and the beginnings of modern anes-
thesia delivered startling improvements in patient survival,
so that hospitals began to be seen as a place of safety and
healing, rather than a place for the indigent to die. This
transformation was complete by the middle of the twentieth
century, as effective antimicrobials greatly reduced the
risks of infection, and advances in therapeutic technology
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steadily improved the clinical outcomes that patients could
expect to receive from hospital treatment. Indeed, by the
end of the twentieth century, calls for a reduced reliance on
hospital care and a concern that acute hospitals may over-
medicalize the natural processes of birth, aging, and dying,
had become commonplace in many countries.

Roles and Functions of Acute Care
Hospitals

Common Functions

An acute hospital is instantly recognizable as such any-
where in the world. Yet the precise nature of the conditions
they treat, the staff who work in them, and their place
within the wider health-care system vary substantially. At
their most generic level, the common functions of all acute
hospitals can be described as follows:

1. To provide the fixed physical and technological infra-
structure required to support care for acutely ill
patients, much of which could not be provided (for
technical or economic reasons) at a smaller scale of
institution or in the patient’s home.

2. To concentrate personnel with specialized and scarce
skills onto the same location, allowing them to provide
24-hour care for many patients simultaneously, and to
give acutely ill patents rapid access to a wide set of
diagnostic and therapeutic skills should their condition
change.

Both of these functions fundamentally reflect the exis-
tence of some degree of economies of scale and of scope
(Posnett, 2002) in the care of acutely sick patients.
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However, these economies are not fixed; over time and
across continents technologies, processes, and costs will
vary substantially. Certainly the mix of patients likely to
present at an ‘acute’ hospital of notionally similar size
(and the care that can be provided for them) might differ
wildly between Canada and Cameroon, for example.
While resource availability will dictate exactly what
activities are carried out, any acute hospital will provide
the following basic services:

® Initial assessment and stabilization of the acutely ill
patient;

® Provision of more definitive diagnosis;

® [mmediate/urgent treatment.

What happens next for a patient with a given condition
may, however, vary more substantially between different
health systems. In some, patients may be hospitalized for
longer, receiving treatment and rehabilitation as inpati-
ents in the acute hospital; in others, they may be dis-
charged to home or nonacute facilities to receive
treatment and rehabilitation outside the acute setting.
In some systems, a single acute hospital may provide
both urgent and planned care (e.g, elective surgery),
while in others planned follow-up care may be provided
by different organizations.

Specific Functions

Beyond the most basic function of providing a clinically
and economically viable platform for round-the-clock
care for acutely ill patients, acute hospitals may often
perform a range of other very important roles within the
health-care system.

In most countries, acute hospitals form part of a refer-
ral system, which allows patients to be referred to increas-
ingly specialized levels of care — allowing escalation and
de-escalation of care from initial contact with generalist
first-contact providers up to highly specialized centers of
expertise. In many developing country health systems, an
acute hospital may well be the first level of care at which
any qualified physicians might be encountered. Many
acute hospitals also play an important role in the educa-
tion and training of health professionals, providing practi-
cal training opportunities for many different staff groups.
However, this role can vary substantially from country to
country, reflecting traditions and customs as much as
deliberate design. For example, practically every acute
hospital in the United Kingdom’s National Health Ser-
vice (NHS) is a training hospital — because almost all
NHS hospitals rely heavily on junior doctors who are
still in training posts for two years after initial qualifica-
tion to provide much of their basic nonspecialist medical
cover, and upon specialist registrars (ie., more experi-
enced doctors who are training for accreditation as spe-
cialists) to provide much of their specialist care. In many

other countries, these doctors would be concentrated in a
much smaller proportion of hospitals, which are explicitly
designated as university or teaching hospitals.

The Organization of Acute Hospitals
Service Mix

Two related factors have together exerted a substantial
influence on the specific organization and service mix of
acute hospitals seen in different countries and contexts.
The first 1s the underlying service model to which hospitals
and health systems aspire; crudely, this can be considered
along an axis ranging from ‘fully comprehensive’ (ie., each
acute hospital should provide a full and clearly defined
range of services) to ‘fully networked’ (ie., different hospi-
tals provide quite different service ranges, supporting and
complementing each other through network arrangements
to ensure that a local health system — rather than any one
hospital — provides a comprehensive service range to
patients). Closely linked is the extent to which local health
services are systematically planned, or are driven by market
forces. The i1deal of specifying a comprehensive service
model, and then planning and investing actively to ensure
that hospitals conform to this model, has had a powerful
influence on health planning in many countries. The basis
of this conceptual model was clearly stated in the United
Kingdom’s Hospital Plan of 1962, but has been restated in
many other countries since then: Each health district
should contain a single district hospital, providing a defined
set of acute care services capable of dealing with the vast
majority of acute care needs that might present themselves
from a defined district population (often specified in terms
of an ideal or typical population size). In this model, local
acute hospitals serve a defined population as a ‘natural
monopoly’ provider; patients requiring more specialized
care are referred up a clearly specified referral system.
Such an approach is stll an important force in health
planning, for example, in the recent development of district
and regional hospital packages of care in the South African
public health system (Department of Health, 2002). By
contrast, many other systems have taken a less directive
approach to the service mix offered by acute hospitals. An
individual hospital may offer whatever mix of service it
believes it can sustain given likely local demand, revenue,
and market factors (within certain regulatory constraints);
funders or planners focus their efforts on ensuring that a
full range of services are provided to a defined population
(be they members of a particular insurance fund or inha-
bitants of a geographical area) from a collection of different
providers. These providers might find themselves in com-
petition with one another for certain services, yet mutually
dependent for others. This more ‘laissez faire’ approach is a
hallmark of systems with higher degrees of private insur-
ance funding (e.g., the United States, urban areas of India)
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and/or nonstate ownership of health facilities, but also
appears in many social health insurance systems (e.g,
France, Germany). Although a copious and inconclusive
literature has examined the issues of competition and mar-
kets versus planned approaches to health care over many
years, it is interesting to note that very little attention has
been paid to studying the real differences in service mix
observed across different systems.

Clearly, the precise service mix of an ‘acute’ hospital
will vary tremendously according to context and setting.
Tertiary sub-specialists at hospitals such as Massachusetts
General or University College Hospitals London provide
acute hospital care; yet so does a medical officer at a district
hospital in Africa, single-handedly providing medical,
pediatric, obstetric, and surgical care to a rural population
hundreds of kilometers from any other hospital. Attempts
have periodically been made to specify particular service
packages that should be provided by acute hospitals in
different countries (see NHS National Leadership Net-
work (2006) for a recent exercise in England), yet such an
approach cannot possibly yield results applicable in all
settings.

Certain trends in overall service mix can clearly be
pointed to, however. Chief amongst these has been a
consistent downward trend in the number of acute hospi-
tal beds available and in the duration of hospital stay
across all developed economies (Hensher er al, 1999a).
Acute hospitals have increasingly focused their efforts and
activities on the sickest patients at the most acute phase of
their illness, as technological and infrastructural advances
have allowed patients to be discharged ever earlier and to
be cared for safely and effectively at home. This trend has
physically reshaped the acute hospital infrastructure
across Europe and North America, as bed and hospital
numbers have shrunk from their peak in the 1950s. In
many countries, another visible trend has been the sepa-
ration of planned care from emergency or unplanned care.
Routinely scheduled care (primarily but not exclusively
surgery) increasingly takes place in different facilities (in
separate theaters, wards, or even entirely different hospi-
tals) to ensure it is not disrupted by the unpredictable
demand for emergency care and to maximize productive
efficiency. Some writers (e.g., Herzlinger, 1997) have sug-
gested that the future may lie in ‘focused factories’ —
hospitals specializing in one specific condition or organ
system — to generate maximum expertise and efficiency.
Actual movement toward this model seems altogether
more limited; indeed, single-specialty hospitals were argu-
ably more common 20 years ago than they are today, as they
were an important feature of Soviet bloc health systems.

Relationship with Primary Health-Care Services

It has been recognized for many years that high-quality
and efficient acute care requires effective coordination

between acute hospitals and the primary health-care ser-
vices that provide most of us with the overwhelming
majority of the health care we will require throughout
our lifetimes. The caricature of the hospital as the center-
piece of the health system has — especially in developing
countries — given way to an alternative caricature of the
hospital as a drain on primary care, sucking resources into
attempts to rescue the sickest patients and away from cost-
effective primary care and public health programs. Yet, in
developed countries, a great deal of care is now delivered
in community settings, care that previously would only
have been delivered within an acute hospital, and much
effort has been devoted to re-engineering systems and
care pathways to minimize the need for hospitalization.
Developments in pharmaceutical and diagnostic technol-
ogy have greatly facilitated this shift, but concerted efforts
have also been made to move key staff into community-
based settings. Such processes will clearly have limits at
any given point in time, especially in the presence of
economies of scale (see Roland er al, 2005, for a careful
study of the scope for and limitations on shifting care from
hospital to primary care settings in the UK). Great care
and pragmatism is required when considering this issue in
developing countries. Despite their many faults and fail-
ings, acute hospitals are often the most functionally effec-
tive and intact components of health systems in poor
countries; dismantling them in the name of primary care
principles should not be advocated without the most
serious consideration and technical challenge. Indeed,
the idea of a deep divide between primary care and
acute care is arguably an artifact of particular organiza-
tional models, particularly those that differentiate sharply
between primary care and hospital physicians. Thus, in
some systems, general practitioners handle primary care
activity, and hospital doctors are employed by and work in
hospitals — and never the twain shall meet. Yet in other
systems, specialist physicians frequently practice both in
the hospital and in office-based practice in the commu-
nity, whereas general practitioners may well have admit-
ting rights in acute hospitals, where they will admit and
care for their patients using hospital resources. The
export and import of novel models of care integration
often does not pay enough attention to the profound
differences between systems in the underlying models
of physician employment and the incentives that flow
from them.

Recent and Emerging Trends

The long-term historical trend toward a smaller number
of acute hospital beds and a reduced reliance on acute
inpatient care has already been noted. It has perhaps been
most pronounced in the United States, but is clearly
visible in all high-income and many middle-income
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countries. This trend has been less clear in developing
countries, due in part to more limited data availability,
and also to the very low baseline of health service provi-
sion in more countries — services that are inadequate to
meet current needs would hardly be expected to shrink. In
richer countries this trend has been driven by multiple
factors — better treatments and outcomes, reduced length
of stay, significant substitution of acute hospital stays with
stays in nursing homes, rapid growth in the ability to offer
interventions on an ambulatory care basis, and explicit
economic incentives (see Hensher ez al, 1999b, for a fuller
discussion).

A parallel trend visible more recently has been a ten-
dency to concentrate more complex interventions (par-
ticularly, but not exclusively, specialized surgery) onto a
reduced number of centers. This trend has reflected
growing evidence that surgical and other outcomes are
related to the volume of specific procedures undertaken
by an individual practitioner. For many procedures, there
is now evidence that outcomes are poor when practi-
tioners undertake only small volumes; perhaps most far-
reaching in its implications has been evidence indicating
that outcomes are poorer in trauma surgery outside
specialized major trauma centers. As a result, many health
systems have attempted (via differing mechanisms) to
ensure that less common procedures are concentrated
into specialist centers. When combined with the parallel
shift of simpler actvity out of hospital and into ambula-
tory care, this raises the prospect of a subset of hospitals
(primarily smaller general hospitals, without specialist
centers of expertise) being left with too small a core of
inpatient services to remain economically viable. Were
such hospitals to close, then local communities may face
significant reductions in their ability to access basic acute
care — a trade-off sometimes not explicitly addressed in
discussions of the benefits of service concentration of
specialized procedures.

The Future of Acute Hospitals -
Challenges and Risks

A growing challenge for acute hospitals has been the steady
rise in the incidence of drug-resistant health-care-acquired
infections (HCAIs), such as methicillin-resistant Staphylo-
coccus aurens (MRSA) and Clostridium difficile. HCAls have,
in many developed countries, become endemic in acute
care hospitals, with around 9% of hospital patients in
England infected with an HCAI at any one time (Public
Accounts Committee, 2005). HCAIs lead directly to the
death of some patients; undermine care outcomes for
many more; lead to increased resource utilization and
costs in the care of infected patients; and undermine
patient and public confidence in hospitals and health
care more generally. Pharmaceutical solutions to HCAIs

seem not to be forthcoming; HCAIs are therefore likely
to continue to require greater attention to infection
control, effective case finding, using ambulatory care to
avoid admission to hospital in the first place, and even
changes to the physical design of hospitals if they are to
be controlled effectively. In the worst case, a failure to deal
effectively with HCAIs could turn the clock back signifi-
cantly on acute hospital care — the long downward trend in
hospital stays could be reversed, and the public may cease
to view hospitals as places of safety — reverting to their pre-
twentieth-century status as risky environments in which
only those who cannot afford other forms of care would
willingly enter. It 1s also possible that recent patterns of
acute hospital care may be challenged in adapting to a
low-carbon future. Service models that are reliant on long
or frequent journeys for either patients or staff might need
to be reconsidered if transportation costs start to rise signif-
icantly, due either to carbon taxes or increasing fuel scarcity.

There is little doubt that — barring truly extraordinary
scientific breakthroughs — the acute hospital will still be
with us in a hundred years’ time. Even if its physical form
has changed, and the treatments provided within its walls
have changed completely from those we know today, the
future hospital as a social institution would still be clearly
recognizable to us. The challenge for health systems is to
seek a continuous rebalancing of care provision and loca-
tion to reflect changing technologies, capabilities, and
relative costs. The designers of acute hospital systems
for the future — whether in rich or poor countries — will
need to strive constantly to ensure that hospitals provide
only that appropriately specialized acute care that cannot
be more cost effectively delivered in other settings — but
that they also support primary health care integrally
through the wider distribution of information, expertise,
and skills.

See also: Antimicrobial Resistance; Comparative Health
Systems; Competiton in Health Care; Health Care
Financing and the Health System; Long Term Care,
Organisation and Financing; National Health Systems:
Overview; Planning, for Public Health Policy; Primary
Health Care; The World’s Medical Schools: Past, Present
and Future.
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Introduction

Adenoviruses cause a wide range of human illnesses. The
most common are gastroenteritis, respiratory infections,
and eye infections, especially in children and young
adults. They are the second most common cause of gas-
troenteritis in children and are a major source of serious
respiratory infections among military recruits. Increasing
evidence in recent years also suggests that infection with
adenovirus type 36 may be associated with obesity in
humans. While mortality from adenovirus infections is
usually low, there is a serious risk of death among the
immunocompromised (e.g, transplant patients, AIDS
patients), with rates approaching 60% of those infected.

Human adenoviruses belong to the family Adenovir-
idae. The family classification is subdivided into the Masz-
adenovirys and Aviadenovirus genera. The Mastadenovirus
genus includes all of the species infecting humans as well
as the simian, murine, bovine, equine, porcine, ovine, and
canine species and those infecting opossums. The Aviade-
novirus genus only includes viruses that infect avian spe-
cies. In general, the natural host ranges of adenoviruses
are confined to one species or closely related species.

Currently, there are 51 identifiable human adenovirus
serotypes. These are divided into six subgroups (A-F) and
four hemagglutination groups (I-1V). Each serotype is
distinguished by its resistance to neutralization by anti-
sera to other known adenovirus serotypes. Serotypes are
designated based on their oncogenicity and hemaggluti-
nation groups are based on their ability to agglutinate
rhesus monkey and rat erythrocytes. Table 1 outlines
the current classification scheme for human adenovirus
serotypes.

Structure and Physical/Chemical
Properties

Adenoviruses have a nonenveloped, icosahedral virion
that consists of a core containing linear, double-stranded
DNA (2645 kbp) enclosed by a capsid. The capsid is
composed of 252 capsomers, 240 of which are hexons
and 12 of which are pentons. Each penton projects a single
fiber that varies in length for each serotype, an exception
being the enteric adenovirus (EAds) pentons (serotypes
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40 and 41) that project two fibers. Adenoviruses are
approximately 70 to 100 nm in diameter.

Adenoviruses may survive extended periods of time
outside host cells. They are stable in the presence of many
physical and chemical agents, as well as adverse pH con-
ditions. For example, adenoviruses are resistant to lipid
solvents due to the lack of lipids within their structure.
Infectivity is optimal between pH 6.5 and 7.4; however,
the viruses can withstand pH ranges between 5.0 and 9.0.
Adenoviruses are heat resistant (particularly type 4) and
may remain infectious after freezing.

llinesses

Routes of infection include the mouth, nasopharynx, and
the ocular conjunctiva. Transmission is largely person to
person, probably by way of aerosols and fomites. Of the
51 known human serotypes, only one-third are associated
with human disease (Table 2) while the remainder appear
to largely cause ion asymptomatic infections.
Adenoviruses are associated with a variety of clini-
cal illnesses involving almost every human organ system.
[nesses include upper (pharyngitis and tonsillitis) and
lower (bronchitis, bronchiolitis, and pneumonia) respira-
tory illnesses, conjunctivitis, cystitis, and gastroenteritis.
Less frequently, the virus can become systemic and
affect the bladder, liver, pancreas, myocardium, or central
nervous system. Several studies have found that the
enteric adenoviruses are second only to rotaviruses as

the causative agents of acute gastroenteritis in infants
and young children.

Most illnesses caused by adenoviruses are acute and
self-limiting. Although the symptomatic phase may be
short, all adenoviruses can remain in the gastrointestinal
tract and continue to be excreted for an extended period
of time. Species within subgenera C may continue to be
excreted for months or even years after disease symptoms
have resolved. Adenoviruses can remain latent in the body
(in tonsils, lymphocytes, and adenoidal tissues) for years
and be reactivated under certain conditions, such as a
change in immune status. The long-term effect of such a
latent infection is unknown.

Adenovirus infections may be accompanied by diar-
rhea, though the virus can be excreted even if diarrhea is
not present. A large proportion of infections caused by
subgenera A and D tend to be asymptomatic, whereas the
species within subgenera B and E tend to result in a higher
rate of symptomatic respiratory illnesses. Immunity is
serotype-specific. The presence of preexisting antibodies
resulting from a previous infection is usually protective
and, in such cases, symptomatic infection is rare.

It 1s often difficult to confidently link adenoviruses to
specific illnesses because asymptomatic, healthy people
can shed viruses. Occurrence studies comparing infection
in healthy and ill people have found up to 20% of asymp-
tomatically infected persons can shed adenovirus. Adeno-
viruses cause 5% of all infectious illnesses in infants and
3% 1n children aged 2 to 4 years.

Certain species of adenoviruses are oncogenic (from
subgenera A and B), yet only when a human virus is

Table 1 Human adenovirus serotype classification

Subgroup Serotype group Hemagglutination

A 12, 18, 31 IV (little or no agglutination)

B 3,7,11,14, 16, 21, 34, 35, 50 | (complete agglutination of rhesus monkey erythrocytes)
C 1,2,5,6 Il (partial agglutination of rat erythrocytes)

D 8-10, 13, 15,17, 19, 20, 22-30, 32, 33, 36-39, 42-49, 51 Il (complete agglutination of rat erythrocytes)

E 4 1

F 40, 41 I

Table 2 Common illnesses associated with human adenoviruses

Disease Individuals at risk Principal serotypes

Acute febrile pharyngitis
Pharyngoconjunctival fever
Acute respiratory disease
Pneumonia

Epidemic keratoconjunctivitis Any

Follicular conjunctivitis Infants, young children
Gastroenteritis/diarrhea Infants, young children
Urinary tract colon hepatitis

Infants, young children
School-aged children
Military recruits

Infants, young children, military recruits

Bone marrow, liver, or kidney transplant recipients,

1-3, 5-7

3,7,14
3,4,7,14,16, 21
1-3,4,6,7,14,16
8-11,13, 15,17, 19, 20, 22-29, 37
3,7

18, 31, 40, 41
34,35,42-49,1,2,5

AIDS patients, or immunosuppressed
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introduced into an animal model. Investigations into pos-
sible human cancer effects through searches for tumor
antigens and DNA sequences have been negative.

Gastroenteritis

The incidence of adenovirus gastroenteritis in the world
has ranged from 1.5 to 12%. Enteric adenoviruses are
second only to rotaviruses as the leading causes of child-
hood gastroenteritis. Diarrhea is usually associated with
fever and can last for up to 2 weeks. Although diarrhea can
occur during infection by any type of adenovirus, Ad40
and Ad41 specifically cause diarrhea. Adenovirus type 31
(Ad31) is also suspected of causing infantile gastroenteri-
tis and, after detailed amino-acid sequence characteriza-
tion, has been determined to be closely related to Ad40
and Ad41. Ad31 has been more closely associated with
diarrhea than any of the other nonenteric adenoviruses.

Some estimate that Ad40 and Ad41 contribute to
5 to 20% of hospitalizations for diarrhea in developed
countries. Children younger than a few years are the most
vulnerable to infection.

Respiratory Infections

Adenoviruses, particularly serotypes 1-6, have been
shown to contribute to the etiology of acute respiratory
diseases (ARDs) throughout the world, especially in chil-
dren. It has been estumated through serologic surveys that
10% of all respiratory diseases in children are caused
by adenoviruses. Symptoms such as fever, chills, head-
ache, malaise, and myalgia are commonly observed during
adenovirus respiratory infections.

Secondary transmission in households can be as high as
50% due to fecal-oral transmission from children shed-
ding virus in the feces. Adenoviruses can be recovered
from the throat or stool of an infected child for up to
3 weeks. Adenovirus respiratory infections are also well
documented in adults.

Adenovirus serotypes 1-7 are associated with upper
respiratory illnesses such as pharyngitis, tonsillits, and
the common cold. Lower respiratory illnesses due to
adenoviruses include bronchitis, bronchiolitis, and pneu-
monia, with the latter sometimes resultng in severe
(sometimes fatal) illness in infants and children.

Acute Respiratory Disease of Military Recruits

ARD is a respiratory infection characterized by nasal
congestion, coryza (nasal discharge), and a cough found
simultaneously with fever, chills, malaise, myalgia, and a
headache. The disease may progress and become fatal due
to pneumonitis. It can be transmitted from person to

person, usually under conditions of fatigue and crowding,
and was thus initially recognized in military recruits. Due
to the disruption caused by this disease, a commission was
organized to define this illness during World War IL
Through epidemiologic and human volunteer investiga-
tions the disease was termed acute respiratory disease
(ARD) and distinguished from other respiratory tract
diseases as being caused by a filterable agent and as having
an incubation period of 5-6 days.

Vaccines against adenovirus serotypes 4 and 7 became
available in 1971 and drastically reduced ARD in military
institutions. In 1996, the manufacturer of these vaccines
ceased production, resulting in an ARD epidemic in more
than 1000 military trainees due to adenovirus type 4.
Deaths from adenovirus pneumonia in the military are
rare, but do occur. Studies have shown that other sources
of risk include college dorms, children’s institutions, and
day care facilites.

Pharyngoconjunctival Fever

Pharyngoconjunctival fever (PCF) refers to a syndrome of
pharyngits, conjunctivits, and spiking fever. Symptoms
of this syndrome include unilateral or bilateral conjuncti-
vitis, mild throat tenderness, and fevers up to 104 °F. The
illness usually lasts from 5—7 days, with no permanent eye
damage. Some cases may progress and result in pneumo-
nia. The most commonly isolated adenovirus serotype is
3, although 7 and 14 have also been associated with PCE.
The disease is best known for being found around summer
camps, pools, and small lakes. Transmission of the agent
appears to require direct contact with the water, allowing
the virus direct contact with the eyes or upper respiratory
tract. Secondary spread is common, although adults con-
tracting the disease tend to have milder symptoms, usu-
ally only conjunctivitis.

Eye Infections

Serotypes 8, 11, 19, and 37 can cause epidemic keratocon-
junctvitis (EKC) in which the conjunctiva becomes
infiltrated, chemotic, and hyperemic. Sporadic keratocon-
juctivitis has been observed, but the major epidemics have
been associated with Ad19 and Ad37. Cases have been
documented worldwide including in North America,
Asia, and Europe. Transmission occurs through direct
contact with eye secretions from an infected person as
well as through contact with contaminated surfaces, eye
instruments, ophthalmic solutions, towels, or hands of
medical personnel. Trauma to the eye can increase a
person’s risk of infection. Outbreaks have involved mostly
adults. The first identified outbreak occurred in 1955 and
involved shipyard workers in Hawaii exposed to rust and
paint chips. The workers became infected with Ad8 (‘ship-
yard eye’ or ‘shipyard’ conjunctivitis). Other documented
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outbreaks of keratoconjunctivitis due to adenoviruses
have involved ophthalmic solutions and a roller towel
used for drying faces and hands.

Outbreaks of EKC are commonly reported from offices
of ophthalmologists. Spread is thought to occur through
insufficient sterilization of equipment or contact lenses,
direct manipulation of the eye, or by use of eye solutions
and ointments. Secondary spread between children and
family members has also been documented, although
direct inoculation into the eye appears to be necessary
for disease.

Infections of the conjunctiva refer to a clear membrane
that coats the inner aspect of the eyelids and the outer
surface of the eye. Conjunctivitis can occur sporadically
or occur in large groups. Often, follicular conjunctivitis is
contracted by swimming in inadequately chlorinated
swimming pools or in lakes during the summer. The first
documented outbreak of conjuncuvitis was in 1955, as
adenovirus was isolated from swimmers at a local pool.
Most cases result in only mild illness and complete recov-
ery. Adenoviruses 3 and 7 are the most commonly isolated
species, although many other serotypes have been asso-
ciated with this syndrome.

Obesity

There is accumulating evidence that several viruses may
be involved in obesity in animals and humans. Studies in
chickens, mice, and nonhuman primates indicate that
adenovirus type 36 can cause obesity. Obese humans
have a higher prevalence of serum antibodies to adenovi-
rus 36 than lean humans. Other adenoviruses are capable
of causing obesity in animals, but no correlation with
antibodies has been demonstrated. The metabolic and
molecular mechanisms of how adenovirus infections
cause obesity are not precisely understood; however,
increases in food intake alone cannot explain the observed
increases in adiposity (tendency to store fat), suggesting
that adenovirus 36 induces metabolic changes. One mech-
anism appears to be that adenovirus 36 influences the
differentiation of preadipocyte cells and/or the accumu-
lation of lipids by adipocytes (cells that accumulate fat in

the body).

Morbidity and Mortality

Since adenovirus is not a reportable disease agent, there
are no national or population-based morbidity and mor-
tality figures available; most of the epidemiological data
come from the study of select populations who appear to
be most affected by adenovirus exposure. These include
children in institutions such as hospitals and day care
centers, military recruits, immunocompromised indivi-
duals, and groups of families. Adenovirus infections

were common among military personnel in the 1950s
and 1960s, with as many as 10% infected. They were
also responsible for 90% of pneumonia hospitalizations.
The impact of adenoviruses subsided with the implemen-
tation of a vaccine; however, the sole vaccine manufac-
turer ceased its production in 1996. Subsequently,
morbidity ratios have again increased to 10-12% and
deaths have been observed in previously healthy military
recruits.

Impact on the Immunocompromised

The severity of disease resulting from an adenovirus
infection depends on the host’s immune system status.
Therefore, adenovirus infections in immunocompromised
hosts (including HIV-infected patients and transplant
recipients) have been well documented. While nonenteric
adenovirus infections produce usually moderate disease
in people with normal immune systems, the immunocom-
promised are at higher risk for serious and possibly fatal
disseminated disease.

Though adenovirus infection may result in mild or
asymptomatic infections in the immunocompromised,
the virus can disseminate into any body system and
cause pneumonitis, meningoencephalitis, hepatitis (espe-
cially in liver and bone marrow transplant patients),
and hemorrhagic cystitis (especially in kidney transplant
patients). The disease may progress to death. The enteric
adenoviruses are rarely isolated from immunocom-
promised patients with gastroenteritis or diarrhea

(Table 3).

Waterborne Disease Outbreaks

Adenoviruses have been responsible for numerous out-
breaks within facilities for children (e.g.,, day care centers,
schools, orphanages, and camps), within hospitals, health-
care centers, and among military personnel. Since all
serotypes of adenovirus (besides enteric alone) are excreted
in feces, contaminated water could be a source of exposure
for any type, either through ingestion, inhalation, or by
direct contact with the eyes.

Contact with recreational water has been associated
with numerous adenovirus outbreaks over the years. Ade-
noviruses are the most reported cause of swimming pool
outbreaks associated with viruses. Many outbreaks of PCF
from nonenteric adenoviruses have come from people
swimming in pools and lakes. Adenovirus types 3, 4, 7,
and 14 have been associated with outbreaks in swimming
pools and have been detected in pools.

There have been three drinking water outbreaks
reported in Europe in which enteric adenoviruses
may have been a cause of gastroenteritis. Multiple viral
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Table 3 Mortality ratios associated with adenovirus illnesses in subpopulations

Subpopulation Mortality ratio (%) Citation

Immunocompromised patients 50-60 Zahradnik et al., 1980; Shields et al., 1985
Immunocompromised patients 48 Hierholzer, 1992

Children < 5years 34 Murtagh et al., 1993
Immunocompromised children 83 Munoz et al., 1998

Immunocompromised patients 75 Pham et al., 2003

Bone marrow transplant patients (children) 19 Kampmann et al., 2005

Bone marrow transplant patients >25 Krilov, 2005

agents were involved and the water had not been ade-
quately disinfected. No food-borne outbreaks have been
documented.

Occurrence in Sewage and Water

Adenoviruses are commonly detected in raw and non-
disinfected secondary sewage discharges, although little
published data are available for the United States. Entero-
viruses are removed to a greater extent than adenoviruses
by activated sludge. Likewise, when comparative studies
have been conducted, adenoviruses usually outnumber
enteroviruses in surface waters.

To date, there appear to have been no real attempts to
determine the occurrences of adenoviruses in groundwater,
although other enteric viruses have been detected in several
studies in the United States. Nonetheless, adenovirus was
one of the likely causes of a drinking water outbreak in
Finland. This indicated that adenovirus might be expected
to be present in sewage-contaminated groundwater.

Survival in the Environment

Limited data suggest that adenoviruses survive longer in
water than enteroviruses and hepatitis A virus. Adeno-
viruses also exhibit greater thermal stability than enter-
oviruses. This may explain their longer survival in water.
They are capable of surviving for months in water, espe-
cially at low temperatures. The double-stranded DNA
that makes up the genome of the virus may provide
more stability in the environment. In addition, adeno-
viruses may use host cell repair enzymes to repair dam-
aged DNA. This may also prolong their survival in the
environment and enhance their resistance to inactivation
by ultraviolet (UV) light.

Resistance to Disinfectants

Only limited studies have been performed on the sensi-
tivity of adenoviruses to disinfectants commonly used in
water treatment. These studies suggest that adenoviruses
have equal or greater sensitivity to oxidizing disinfectants

(e.g., chlorine) than other enteric viruses (e.g., hepatitis
A virus); however, they are the most UV-light-resistant,
waterborne pathogens known. They are more resistant
to UV-light disinfection than waterborne viruses with
single- and double-stranded RNA genomes. The adeno-
virus genome comprises double-stranded DNA. This
allows the virus to use host cell repair enzymes to repair
damage in the DNA caused by UV light.

Only one strand of the nucleic acid may be damaged
during UV-light disinfection. The undamaged strand may
then serve as a template for host cell repair enzymes. The
presence of host cell repair enzymes enables DNA viruses
to repair the damage caused by UV light. Adenovirus type
40 requires a dose of 226 mJ/cm” for a 99.99% inactiva-
tion of the original concentration while poliovirus type 1
(a single-strand RNA genome) only requires a dose of
31 mJ/cm’ (Thurston-Enriquez er al, 2004).

Summary

Adenoviruses cause a wide variety of illness in humans,
but are largely associated with respiratory illnesses and
gastroenteritis. While these infections are often mild and
self-limiting they can cause serious mortality in the
immunocompromised. They are the most plentiful enteric
virus found in sewage or fecally contaminated waters and
have been regularly associated with infections associated
with swimming pools where disinfection levels have not
been properly maintained. While fairly susceptible to
common water disinfectants they are the most resistant
waterborne agents known to UV-light disinfection.

See also: Arboviruses; Bacterial Infections: Overview;
Enteroviruses; Environmental Opportunistic Myco-
bacteria.
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The definition of adolescence is variable; differing sources
include those aged as young as 10 to as old as 24 years. The
World Health Organization (WHO) defines adolescents as
those aged 10 to 19 years, youth 15 to 24 years, and young
people 10 to 24 years. Over 1.2 billion in number, adoles-
cents make up 20% of the world’s population. Although
their absolute number continues to rise, their proportion of
the world’s population is expected to fall over the next
20 years due to declining fertlity rates. Over 85% of ado-
lescents live in developing countries; in many sub-Saharan
countries where the population is among the youngest in
the world, the median age is between 15 and 16 years old.
As a result, the vast majority of population growth in young
people 1s expected to take place in developing countries
(Figures 1 and 2).

Until recently, communicable diseases were the major
causes of adolescent mortality and morbidity. Due to
advances in health care and changes in the global eco-
nomic and political milieu, social and behavioral pro-
blems are the sources of most adolescent illness.
According to Blum and Nelson-Mmari (2004), the lead-
ing causes of death in 15- to 29-year-olds worldwide in
descending order are: unintentional injuries, HIV/AIDS,
other infectious causes, intentional injuries/violence,
and suicide (maternal mortality was not included in cal-
culations). Nearly 2 million adolescents die annually
from mostly preventable and treatable causes including

accidental injuries, suicide, and homicide, making them a
critical population for public health intervention.
Moreover, the quality of adolescent health is an impor-
tant determinant of adult well-being. Many behaviors
developed during adolescence, such as sexual activity or
tobacco use, are continued into later life, impacting adult
morbidity and mortality. WHO estimates that 70% of
premature deaths in adulthood are caused by behaviors
started during adolescence. Investing in adolescent health
is important for the advancement not only of young
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people, but for their families, their communities, and
society at large.

Adolescent Development

Similar to other periods in childhood, adolescence is
a tme marked by rapid development. Young people
acquire an increasing sense of autonomy, individuality,
and responsibility as they cognitively and emotionally
transition to adulthood. The brain continues to mature
until age 24, organizing by creating and pruning neural
connections. The onset of puberty also brings about dra-
matic changes in a young person’s body. While most teens
advance through predictable stages of development, adoles-
cents are a heterogeneous population with great variance
between individuals regarding their level of maturity, even
among those of the same age. During this time of increasing
responsibilities and pressures, adolescents generally lack the
developmental capacities and life skills, as well as social and
financial resources, of mature adults. This paradox makes
adolescents vulnerable to outside pressures, which for some
youth potentiates poor decision making and, as a result,
common health and behavioral problems such as substance
use and early sexual activity.

Adolescence is typically divided into three stages,
reflecting changing abilities, priorities, and developmental
tasks over time. During early adolescence, ages 10 to 14,
puberty begins. These children begin to appear more like
adults due to the development of secondary sexual char-
acteristics such as breasts or facial hair and the growth
spurt. A mature appearance may cause unwanted sexual
attention or behavioral expectations unfit for their devel-
opmental level. Most girls begin to menstruate and are
physically able to have a family on their own, despite
lacking the resources and life skills to do so. Young

adolescents generally start to have romantic interests in
others, although their relationships tend to be short-lived
and relatively superficial. These children think in con-
crete terms, and so their behavior is based on societal
guidelines, such as school or peer rules, instead of by
their own code of ethics. They tend to have difficulties
associating risks with consequences, and are the most
optimistic about the future.

Physical maturation continues during middle adoles-
cence, ages 14 to 17. While romantic relatonships are
more serious, they remain experimental and even exploit-
ive, as this group becomes more influenced by their peers.
This group tends to question societal rules as they develop
their own moral code and think in abstract terms more
effectively. During late adolescence, 17 to 24 years of age,
many youth face serious decisions regarding their future
career and establishing independent adult identities. Their
romantic relationships often reflect an emerging maturity
and intimacy and generally last for longer periods of time.

Ambivalence, conflict, and exploration are common and
normal during this time of transition and self-reflection.
A supportive environment made up of family, community,
and society is critical during this vulnerable period to
provide the best health outcomes for adolescents.

Environmental Factors

A sense of connectedness with one’s family has been asso-
ciated with a multitude of positive health outcomes in ado-
lescence. Teenagers who feel their parents love and support
them are more likely to attend school and less likely to abuse
substances, become sexually active, and have mental health
problems. Connected families act as role models, offer ado-
lescents loving support to make good decisions, and set
boundaries for misbehavior. In the past, extended families
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were more likely to live communally and thus were better
able to influence adolescent behavior; presently, the smaller
nuclear family is increasingly common, and families tend to
exert less power. Many adolescents live in single-parent
households or may lack supervision when their parents
work. Hundreds of thousands of teenagers are orphans due
to diseases such as HIV and are obliged to become heads of
households to care for their younger siblings, often leaving
school to do so. Other orphaned adolescents are sent to other
households to be fostered, or become homeless.

Education is also a critical factor in an adolescent’s
well-being. School not only provides the career training
necessary for adolescents to become self-sufficient but also
teaches them how to socially interact. More schooling has
been associated with many positive outcomes, especially in
females, including later ages of marriage, lower lifetime
fertility rates, improved infant survival, and higher earning
power. Fortunately, adolescents are more likely to complete
their secondary education now than ever before, although
a gap stll exists between industrialized and developing
countries (Figure 3). Girls are less likely than boys to
continue schooling, especially during middle to late ado-
lescence. The gender gap is most pronounced in Africa and
West Asia, but there have been significant improvements in
the gender gap in northern Africa, and in South and East
Asia. Many young girls leave school early due to early
marriage or pregnancy. Boys may not complete their
schooling due to pressures to work to provide economic
relief to their families, or to become soldiers.

The International Labour Organization states that
the minimum age for full-time work should be at least
15 years, and should be after the completion of compul-
sory education. Despite this fact, many youth work at
younger ages, often for low wages for unskilled work in
poor conditions. In general, the proportion of young peo-
ple in the workforce has fallen worldwide. Young people

often migrate to urban areas in search of paying jobs as
part of the worldwide trend toward urbanization. Such
youth can distance themselves from their family’s influ-
ence and previously known social structure, placing
them at risk for economic and other exploitation. Some
of these young people eventually sell sex for survival, as
they lack training or skills to more fully participate in the
workforce. Although adolescents today are less likely to
live in poverty, those living in regions in South Asia and
sub-Saharan Africa are stressed by lack of access to food
and other basic human needs.

Education systems need to adequately prepare students
for their economic well-being by teaching them the skills
they need in the modern global marketplace. Globalization
has created new economic opportunities for many adoles-
cents. For others, market values cause financial stress and
weakening of social networks. In many ways, adolescents
are at the forefront of globalization, as they are interested in
innovation and technology and thus are more likely to
participate in international forms of media such as the
Internet. Via the World Wide Web, they can experience,
export, and import cultures from thousands of miles away,
exchanging value systems and other lifestyle choices.

Access to Health Care

Many adolescents lack access to adequate health care.
Programs that manage adolescent care by grouping them
nondifferentially with children or adults do not effectively
address the unique needs of this population. Providers
may miss opportunities to educate and intervene early
regarding adolescent behavior and lifestyles. Accordingly,
WHO has detailed recommendations on the components
of adolescent-friendly health services (Table 1).
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Figure 3 Net secondary school attendance ratio (1996-2005), selected regions. Net secondary school attendance ratio is the number
of secondary school-aged children attending secondary school as a ratio of the total number of secondary school-aged children. Data
exclude China. Data from most recent time available within time period. Adapted with permission from UNESCO Institute for Statistics,

http://www.uis.unesco.org.
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Table 1

Selected characteristics of adolescent-friendly health care

Policies

Protect adolescent rights as outlined in the UN Convention on the Rights of the Child

Do not discriminate based on gender, ethnicity, religion, or disability
Encourage autonomy by protecting privacy
Provide free or affordable care

Health-care providers and support staff

Nonjudgmentally offer education and support to enable adolescents to make their
own decisions

Provide high-quality preventive and sick care
Treat all patients equally and respectfully

Health-care facilities

Safe, convenient, and private

Offer educational materials

Communities

Involved in improving access using peer-to-peer and outreach strategies

Support health services for adolescents

Comprehensive services

Address each adolescent’s psychosocial, behavioral, and physical health needs

Only offer necessary procedures

Guided by evidence

Have necessary supplies to deliver effective care

Have quality improvement methods

Incorporate a management information system which tracks cost

Adapted from Mclntyre P (2002) Adolescent friendly health services: An agenda for change. Geneva: World Health Organization, with

permission from WHO.

Similar to adult services, health care for adolescents
should be easily accessible and affordable, address common
diseases, provide high-quality services, and offer continuity
of care. Helping youth negotiate and learn to access the
range of services in preestablished community networks is
an important aspect of health education and future access
to care. Because so many of their concerns are of a sensi-
tive nature and may be culturally taboo, assurance of
confidential services is vital for adolescent patients. Teen-
agers who are not confident in their privacy are less likely
to seek health care in the first place, and are less likely to
receive certain medical services such as testing for sexually
transmitted infections and early prenatal care. Judgmental
and unsympathetic attitudes of health-care workers only
serve to further marginalize this at-risk group.

Adolescents tend to delay seeking medical care until
they are truly distressed for a number of reasons. They
often lack the judgment to recognize symptoms, are in
denial about their potential diagnosis, or wish to hide
their problems from their family or peers. Barriers to
care such as extended waiting times, lack of transpor-
tation, or long distances to services are particularly
cumbersome for teenagers. School-based services can
eliminate some barriers by providing care on site to
those in the educational system, but do not address groups
at highest risk, including the homeless, sex workers, and
those who have dropped out or have been expelled from
school. Outreach services to these highly vulnerable
populations can be highly effective, but are not univer-
sally available in many areas of highest need. Adolescents
who do not trust traditional health services may seek
other sources of advice, such as peers or family members.
These sources may not be reliable and can delay appro-
priate care, causing aggravation of the child’s condition.

Adolescent Nutrition
Malnutrition

Adolescents have the greatest nutritional requirements
of any age group, mainly to support their growth spurt.
Teenagers who do physical labor or have certain chronic
diseases have even higher nutritional needs. When
resources are scarce, adolescents may not have access to
enough food. In some cultures, to preserve provisions,
females eat last and eat least.

Longstanding malnutrition causes adolescents to be
thin and their height stunted. Undernutrition is defined
by the WHO as having a body mass index (BMI, mea-
sured by weight in kg divided by height in m?) less than
the 5th percentile of the population of the same age.
Undernutrition in adolescence is most common among
youth in Southeast Asia, such as India and Nepal, where
overcrowded conditions and poverty are common. Mal-
nourished children chronically lack calories. At this
critical time in cognitive maturation, brain development
can be adversely affected by persistent energy defi-
ciency. These children are also commonly deficient in
micronutrients (trace minerals, essential amino acids,
vitamins, and essential amino acids). Micronutrient
deficiency is one of the most easily preventable causes
of death and disability. Iron deficiency, the most com-
mon micronutrient deficiency among youth, is asso-
ciated with anemia, poor cognition, and reduced work
capacity. Inadequate protein intake, vitamin deficien-
cies (A, B, D, E, K), and inadequate iron, zinc, and
copper can lead to inadequate immune functioning
and can increase risk of infection and disability. Nutri-
tional programs such as homestead production, plant
breeding, food fortification, and supplementation do
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exist and offer some benefit, but lose effectiveness when
not holistic or incorporated into larger social develop-
ment programs.

Women’s nutritional needs rise during pregnancy, which
can worsen their already poor nutritional status. Malnour-
ished females suffer more obstetric complications; delivery
may become obstructed due to their small pelvis. Prenatal
folate deficiency is associated with neural tube defects and
low birthweight. Children of malnourished young women
are at higher risk for growth retardation, cognitive delays,
infection, disease, and death. Efforts to improve nutritional
status in the chronically malnourished generally cause
weight gain, but may not cause a catch-up in height or
cognitive development, especially if a teenager has already
completed puberty. Short adult heights are associated with
reduced earning potential and working capacity.

Obesity

Obesity is an epidemic in the industrialized world, and
increasingly in developing areas. Obesity and overweight
are characterized by excess body fat, caused by a discrep-
ancy between the consumption and utilization of caloric
energy. The definitions for adolescent obesity and over-
weight vary. In the United States, most recently BMI
greater than the 95th percentile for age is termed ‘over-
weight,” and BMI greater than the 85th percentile is termed
‘at risk for overweight’ Cole ¢z 4/ and the International
Obesity Task Force (2000) sampled children from six
countries and determined internationally based BMI cutoff
values for overweight and obesity based on the expected
trajectory to be an overweight or obese adult (defined by
BMI of 25 or 30, respectively). Lissau ez a/. and the Health
Behavior in School-aged Children Obesity Working Group
(2004) compared BMIs derived from the self-reported

height and weight in teenagers in 14 countries to the
group’s reference standard (Figures 4 and 5).

Globalization has brought Western diets to most of the
world, making obesity the most common disease of child-
hood worldwide. In many developing countries, such as in
Southeast Asia, obesity and malnutrition coexist; as societies
are urbanized and modernized, their populations begin to
consume high-calorie, high-fat, processed foods and have a
sedentary lifestyle, all of which can contribute to obesity.
The highest adolescent obesity rates are found in the
Americas and Western Europe, particularly in the United
States; the lowest rates are in the former Soviet Union and
sub-Saharan Africa where food shortages still exist.

The causes of adolescent obesity are multifactorial. Dur-
ing puberty, teenagers normally gain weight before their
peak in growth velocity, and females generally continue to
gain weight during puberty. Adolescents have an increasing
amount of control over their own diets, yet oftentimes lack
the judgment to make good nutritional choices. Unfortu-
nately, for many teenagers, this entails choosing calorie-
dense foods that lack nutritional value instead of those
high in fiber and low in fat such as fruits and vegetables.
Such processed ‘fast foods’ are readily available, cheap, and
often sold and eaten in large quantities. Teenagers who eat
quickly or eat during other activities such as watching
television are more likely to be obese. Those who are busy
in school or at work may skip meals, slowing their metabo-
lism. Low levels of physical activity compound these nutri-
tional issues; in the modern world, many young people
drive cars and play computer games instead of walking or
engaging in physical recreation. Formula feeding during
infancy and intrauterine growth retardation have also been
associated with childhood obesity.

The consequences of adolescent obesity are extensive.
Overweight adolescents are more likely to have poor
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self-esteem, and to be teased by their peers or family.
Many youth deal with the harassment by eating more,
often privately, causing a maladaptive cycle. They may
skip meals in an effort to reduce calorie intake, which
often leads to a pattern of under-eating and binging,
causing them to gain more weight. Obese youth are
more likely to have diabetes, fatty liver disease, asthma,
and obstructive sleep apnea. A large proportion of obese
adolescents become obese adults, as they develop eating
habits and sedentary habits that may last a lifetime. Over-
weight adults are more likely to suffer from hypertension,
atherosclerosis, cancer, osteoarthritis, and gall bladder
disease, and are more likely to die prematurely.

There are few randomized controlled trials evaluating
interventions to prevent adolescent obesity, most of which
have not shown any effect. Treatment of obesity has
predominantly focused on interventions at the personal
level, such as encouraging less television viewing and
controlling portion size. Many of these studies have
entailed only brief periods of intervention and supporrt,
which may not translate into sustainable changes in life-
style. Some centers have begun to perform gastric bypass
surgeries on adolescents, a procedure previously reserved
for morbidly obese adults.

Adolescents often lack the motivation and self-
confidence to alter their routines. They are more vulnerable
to pressure from peer groups or family members who make
unhealthy nutritional choices. Teenagers may benefit from
a supportive environment in which their families and peers
improve their diet and acuvity level. Programs that take a
holistic approach toward an overweight adolescent, encom-
passing social and psychological issues, may be more suc-
cessful. More research is certainly needed to find useful
interventions to prevent and treat obesity in adolescents.

Sexual Health
Early Sexual Activity

Despite many cultural taboos, a large proportion of ado-
lescents are sexually active. According to the Guttmacher
Institute, 68% of adolescents in the United States and
72% in France have had premarital sex by age 20; 43%
of women in sub-Saharan Africa and 20% of 20-year-
old women in Latin America have had premarital sex
(Guttmacher Institute, 1998). Early sexual activity has
numerous consequences, including pregnancy and the
spread of sexually transmitted infections including HIV/
AIDS. As puberty tends to start earlier and the average
age of marriage rises, adolescents today are more likely
than ever to have premarital sex.

Sexual activity that is voluntary in which participants
are protected against sexually transmitted infections
and pregnancy likely minimizes physical and psycho-
logical risk. Sexual attraction is a normal part of matu-
ration, and is necessary for propagation of the species.
Despite this fact, many cultures hold a repressive atti-
tude about intercourse, particularly among young
unmarried adults. Experimentation is common in
many aspects of adolescents’ lives, including sexual
activity, and so many youth may participate in vaginal,
anal, or oral sex.

Sexual activity early in adolescence can also be asso-
ciated with coercion and abuse, and other risk behaviors
such as substance use. Adolescents often lack the self-
confidence to confront their partners and refuse to have
sex, especially when their partner is older. In societies
where femininity is defined by obedience and innocence,
and virginity is equivalent to virtue, the sexual health of
young women can be compromised for those who are less
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likely to access family planning services and be tested for
infections including HIV.

Pregnancy

Pregnancy in adolescence is a common occurrence in
the industrialized and developing world, with a myriad
of consequences for young women and men and their
communities. There are more than 14 million births to
adolescents each year, with the vast majority (>90%)
occurring in developing countries in sub-Saharan Africa,
Asia, and Latin America. On average, worldwide adoles-
cent fertility rates have dropped as young women post-
pone childbearing, especially in North Africa and the
Middle East. Fertility rates in sub-Saharan Africa have
not fallen to the same degree (Table 2).

In most regions, adolescent pregnancy is associated
with risk behaviors, including having multiple sexual
partners, sexually transmitted infections, failure to use
contraception, and alcohol use. The relationship between
early pregnancy and poor economic or educational oppor-
tunities is increasingly being recognized. Most pregnan-
cies during adolescence are unwanted or unplanned, with
teens typically lacking resources and skills available to
older mothers. Access to safe and legal abortion services
is another important factor in determining birth rates.
In regions of the world such as Scandinavia, where ado-
lescent sexuality is accepted as a normal part of human
development and where teens have access to contra-
ception and abortion, birth rates are lowest. Other regions
of the world fare more poorly. In countries such as the
United States, where mixed messages are portrayed to
teenagers regarding sexuality and access to contracep-
tive and abortion services is more limited, birth rates
are higher than in many other industrialized countries
despite having similar rates of adolescent sexual actvity.
Importantly, access to contraception is a key factor in
determining the adolescent birth rate, not regional dif-
ferences in rates of early sexual activity.

Adolescents use contraception at lower rates than
adults. The proportion of adolescents having knowledge
of their contraceptive options is rising, especially in Latin
America, yet a significant proportion of adolescents do
not have a basic understanding of sexual health and preg-
nancy. Adolescents can theoretically safely use any form
of birth control that adults can. Lack of access to family
planning services is especially prevalent among the poor
and uneducated. Teenagers tend to be risk takers and may
have an invincible attitude, thinking they cannot get preg-
nant. They may not have the judgment to plan ahead
to bring and use contraception regularly. The cost of
birth control may be prohibitive; teenagers may not have
health insurance or may be unwilling to use their parents’
insurance due to privacy issues. Fear of disapproval from

Table 2 Percentage of females aged 15-19 years who are
pregnant or have had a child
Country, year of survey Percent childbearing
Sub-Saharan Africa
Benin 2001 215
Burkina Faso 2003 23.2
Cameroon 2004 28.4
Chad 2004 36.6
Congo (Brazzaville) 2005 27.3
Ethiopia 2005 16.6
Ghana 2003 13.8
Guinea 2005 31.8
Kenya 2003 23
Lesotho 2004 20.2
Madagascar 2003/2004 34
Malawi 2004 341
Mali 2001 40.4
Mozambique 2003 41
Nigeria 2003 25.2
Senegal 2005 18.9
Tanzania 2004 26
North Africa/West Asia/Europe
Egypt 2005 9.4
Jordan 2002 4.3
Moldova, Republic of 2005 6.1
South & Southeast Asia
Indonesia 2002/2003 10.4
Nepal 2001 21.4
Philippines 2003 8
Vietnam 2002 3.4
Latin America & Caribbean
Bolivia 2003 15.7
Colombia 2005 20.5
Dominican Republic 2002 23.3
Honduras 2005 21.5
Nicaragua 2001 24.7

Source: Macro International Inc., MEASURE DHS STATcompiler.
http://www.measuredhs.com.

society or health-care workers can also lead to young
people to not seek birth control.

Early marriage is associated with adolescent preg-
nancy. One hundred million girls under the age of 18
will get married over the next 10 years, usually to older
partners. Child marriage is becoming less common world-
wide, except in South America. Poor, uneducated youth
tend to marry early, often for financial and/or cultural
reasons. Many young women, especially those in regions
where resources are scarce, may have sexual relationships
outside of marriage with older men (‘sugar daddies’) in
order to receive gifts or support themselves financially.

These relationships have an unequal power structure,
and young teenagers may feel uncomfortable asking their
partners to use contraception. Within the marital relation-
ship, sex tends to be unprotected. Older men may seek out
young women because they are more vulnerable to coer-
cion and less likely to be infected with HIV; these females
are correspondingly at higher risk to acquire sexually
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transmitted infection from their older partner. Girls who
get married at an early age tend to not finish their sec-
ondary education, which adversely affects their earning
capacity and potential for financial independence. Young
women are more likely than adults to have their first child
very soon after they wed, to not space their children, and
to have a larger number of children. These behaviors
create unfavorable health outcomes for their offspring.

Childbearing during adolescence has significant effects.
Pregnant teenagers are less likely to finish school, either
because they drop out of school to avoid the stigma
or because they are expelled to prevent them from being
a role model for other young women. Unmarried preg-
nant adolescents may be outcasts in their community, fur-
ther marginalizing them. They represent lost workforce for
their community, hindering economic development of
their area. Their children further rapid population growth,
straining the community’s financial infrastructure.

Pregnant teenagers are less likely to access prenatal
care because they are less experienced and educated, and
more frequently attempt to hide their pregnancy than
adult women. Lack of prenatal care further jeopardizes a
young pregnant woman’s health as well as her baby’s.

Pregnancy-related complications are among the most
common causes of death for young women aged 15 to 19
worldwide. Adolescents in the developing world are more
likely to have obstetric fistulas, which can cause a lifetime
of sexual dysfunction, urinary obstruction, and poor self-
image. Pregnant teenagers are twice as likely to die during
childbirth, often from an abrupted placenta, hemorrhage,
or obstruction.

Pregnant youth are at high risk for physical abuse,
often from their partner. In turn, parenting adolescents
are more likely to physically abuse their own children,
often in desperation when feeling overwhelmed from a
lack of emotional or financial support. Infants born to
adolescent mothers are more likely be drug- or alcohol-
exposed, born prematurely at low birthweight, and die
within the first year of life. Teenagers often lack the cogni-
tive and emotional maturity to effectively parent their
children. Delaying childbearing for even a few years to
allow the body to mature and their economic and educa-
tional position to improve can drastically improve health
outcomes for adolescents and their children.

Abortion

Up to 4million abortions are performed each year on
adolescent girls. In regions where abortion is legal, abor-
tons are generally very safe and performed by licensed
practitioners. When abortion is illegal or difficult to access
for young women, most procedures are performed by
unskilled technicians, often in unsanitary conditions.
Death from abortion is one of the major causes of maternal
mortality worldwide; the majority of complications from

abortions occur in adolescents. Due to social pressures,
adolescents may keep their pregnancies secret, and delay
seeking an abortion, making the procedure riskier. They
also are less likely to seek care when complications do
occur, placing them at further risk for injury or even death.

Sexual Coercion

Nonconsensual sex is common during adolescence, espe-
cially in young females and those who are institutiona-
lized or homeless. Most often, the perpetrator is someone
known to the child, such as a peer, romantic partner, or
authority figure. Child marriages, especially those that are
arranged, are associated with early nonconsensual sex. [t 1s
difficult to find reliable data regarding the frequency of
forced sexual relations among adolescents because the
vast majority of cases are never reported. Victims often
feel ashamed or guilty. In many regions, laws against
nonconsensual sex do not exist or are not enforced.

During this formative time, rape can have devastating
effects on a young person’s development. These youth are
more likely to be depressed, commit suicide, have poor
self-esteem, abuse substances, and engage in risky sexual
behavior, including having multiple sexual partners,
unprotected sexual activity, and prostitution. They are
less likely to finish school, and may be ostracized from
their community.

Adolescents under severe financial strain, such as those
who are homeless or refugees, may resort to selling sex in
order to survive. Youth involved in the sex industry are at
high risk for physical abuse, psychological problems, sub-
stance use, pregnancy, sexually transmitted infections,
HIV/AIDS, and early death. Sexual tourism has become
a worldwide phenomenon, particularly in countries
such as Thailand and Brazil; over 1 million children and
adolescents are recruited or forced into this labor every
year. The highest demand appears to be for those aged
12 to l6years. Tourists typically travel from wealthier
countries to poorer regions, where they are less likely to
be prosecuted.

Sexually Transmitted Infections

Adolescents and young adults carry a disproportionate
burden of sexually transmitted infections (ST1Is), including
trichomonas, chlamydia, gonorrhea, herpes, syphilis, and
human papilloma virus. STI rates are highest among
those aged 19 to 24; those 15 to 19 have the second-
highest rates. Each year, 1 in 20 adolescents contracts an
STL STI prevalence rates are not always systematically
tracked, but seem to vary across regions and are highest in
developing countries.

Adolescents are at high risk to acquire STTs for a variety
of reasons. Persistence of the cervical ectropion in young
women confers on them an increased risk of infection with



Adolescent Health 41

chlamydia and gonorrhea. Despite the fact that condoms
prevent transmission of most STTs, teenagers fail to consis-
tently use barrier contraception due to cost, poor access, or
an inability to stand up for their health needs in a relation-
ship where power is imbalanced. Many youth believe that
condoms mark them as already infected, imply distrust of
their partner, or reduce pleasure. Other teenagers have
never had the proper health education to understand the
importance of condom use in the protection of their repro-
ductve health. Unprotected sexual activity with multiple
sexual partners often occurs within the context of other
risk-taking behaviors, such as alcohol or drug use. Those
who are incarcerated, homeless, or work in the sex industry
are at highest risk for acquiring STTs.

Infection with gonorrhea or chlamydia can cause chro-
nic abdominal pain, pelvic inflammatory disease, enhanced
HIV transmission, ectopic pregnancy, abortion complica-
tions, and infertility. Infection during pregnancy can cause
miscarriage or preterm labor. Human papilloma virus
causes anogenital warts and cancers of the anus, vagina,
and cervix. Many adolescents, especially those in develop-
ing countries, lack access to Papanicolaou smears, which
are critical in the prevention of cervical cancer. Sexually
associated infections such as bacterial vaginosis appear
to enhance HIV transmission. Syphilis causes permanent
neurotoxicity. Herpes simplex virus leads to social isola-
tion, painful outbreaks, and perinatal complications includ-
ing neonatal encephalitis, seizures, and death.

STIs are often asymptomatic for extended periods of
time; unscreened adolescents may unknowingly spread
infection to a number of partners. Fortunately, some
STIs are easily diagnosed and treated. However, even
when symptomatic, an inadequate number of adolescents
actually seek care. Teenagers may be less likely to recog-
nize STI symptoms because they are uneducated. Seeking
medical attention for screening during an asymptomatic
period as well as when symptomatic takes maturity and
financial resources that many teenagers lack.

HIV/AIDS

HIV has caused the most devastating pandemic in history.
Adolescents, specifically young women, are at the epicen-
ter of this global crisis. WHO estimates that 2 million
young people are infected each year, representing half of
all new infections. Nearly one-third of the 40 million
people infected worldwide with HIV are between the
ages of 15 and 24 (WHO, 2004). Sub-Saharan Africa has
the highest rates of HIV where transmission is mostly via
heterosexual intercourse, unlike most of the world where
HIV is common in certain high-risk groups. The Carib-
bean 1s another emerging exception to this rule, where
heterosexual sexual activity is the most common means of
transmission, and HIV prevalence is rapidly increasing,

especially among young people. In most of Asia and the
Americas, those who engage in unprotected sex, men who
have sex with men, intravenous drug users, and sex work-
ers are at highest risk to acquire HIV. Adolescents who are
not HIV positive are also affected by the epidemic as they
lose family members, are orphaned, and become heads of
households.

There are a myriad of social, economic, and biologic
factors underlying the HIV epidemic in young people.
One of the hazards of the virus is its long latent period,
as most people with HIV are unaware of their infection
early in the course of the infection. Not only can this
make adolescents less likely to use protection to prevent
transmission to others, but they do not access antiretro-
viral medications. Lack of information about protecting
oneself from HIV is widespread (Table 3). According
to the Joint United Nations Programme on HIV AIDS,
20% of young women and 33% of young men know
effective ways to prevent the spread of HIV. In every
country surveyed, no more than half of the young people
had a complete understanding of HIV transmission. In
sub-Saharan Africa, some believe that having intercourse
with a virgin can cure HIV, leading older men to infect
young women. Teenagers may not seek out HIV testing or
use barrier protection because they think they can judge
partners to be ‘clean’ based on their appearance, or esti-
mate themselves to not be at risk. To many adolescents
who feel invincible, HIV is a disease that happens to other
people.

Fortunately, certain programs have been found to be
effective in stemming the epidemic. In countries such as
Brazil and India, public health programs promoting health
education have stabilized or reduced the HIV prevalence
rates. Successful interventions spanning multiple sectors
are tailored for the specific population at risk for HIV,
based on their exposure and patterns of behavior. Once
infected, HIV-positive young people are often margin-
alized, and social supports are necessary to improve
their health. Anti-retroviral therapy (ART) is crucial in
prolonging high-quality, disease-free life and is very
effective in preventing spread from a mother to her
baby. Most youth who live in countries of low or middle
income do not have access to ART, despite efforts like the
‘3 by 5’ campaign of WHO and UNAIDS designed to
improve availability in high-risk regions. Adolescents
infected with HIV also need access to modern
health services that can address both their routine and
complicated medical problems. Vaginal microbicides are
currently under development and may offer young
women an opportunity to prevent infection with HIV
without having to convince their partner to wear a con-
dom. Unfortunately, despite these interventions, HIV/
AIDS continues to negatively shape the economic out-
look, social behavior, and health of millions of young
people all over the world.
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Table 3 Percentage of youths aged 15-24 who understand HIV prevention and transmission

Percent with knowledge of HIV Percent with no incorrect

prevention methods? beliefs regarding HIV®
Country Male Female Male Female
Sub-Saharan Africa
Burkina Faso 54 45 28 20
Cameroon 73 64 42 35
Ghana 75 72 54 48
Kenya 65 55 61 49
Mozambique 63 47 39 25
Nigeria 58 40 28 26
Tanzania 68 73 54 55
Uganda 74 66 46 39
Zambia 62 64 43 38
Central Asia
Uzbekistan 40 25 9 13
South & Southeast Asia
Indonesia 32 21 1 1
Nepal 75 38 - -
Vietnam 81 73 55 47
Latin America & Caribbean
Bolivia 60 52 22 18
Dominican Republic 78 80 - -

2The percent of respondents who, in response to a prompted question, say that people can protect themselves from contracting HIV by
using condoms or having sex only with one faithful, uninfected partner.

bThe percent of respondents who, in response to a prompted question, correctly reject the two most common local misconceptions
about AIDS transmission or prevention (e.g., sharing food or via mosquitos), and who know that a healthy-looking person can be

Other Diseases

Infectious diseases remain an important source of mor-
tality and morbidity in many developing countries.
Poor access to health services, overcrowding, and
poverty complicate disease for adolescents who are eco-
nomically and socially disadvantaged. Many of these
diseases are preventable by vaccines or treatable using
therapies readily available in the industrialized world.
Infectious diarrhea and respiratory infections all cause a
significant number of deaths among young people,
mostly in the developing countries. The worldwide
prevalence of tuberculosis (TB) increases sharply during
adolescence. The diagnosis and management of adoles-
cent TB 1s complicated by frequent coinfection of HIV,
especially in developing countries. Drug resistance is an
emerging crisis, causing progression of disease in many
young people.

The vast majority of deaths due to malaria occur in
sub-Saharan Africa. In many areas, youth do not have
access to insecticide-treated bed nets, whose widespread
use would prevent a large proportion of malaria-related
deaths. Drug resistance has also become a problem in
certain regions; artemisinin-based combination therapy
should be used in these areas for maximum effectiveness,
but its higher cost is often prohibitive.

In industrialized countries, there has been an increas-
ing amount of attention regarding chronic diseases in
adolescence. Due to advancements in health care, many
conditions that were previously untreatable in childhood
are now managed with medication or surgery. As a result
of improved child mortality, many teenagers now live
with chronic diseases that affect not only their health
but also their social, financial, and emotional well-being.
Effective management of conditions such as cystic fibro-
sis, diabetes, and congenital heart disease requires more
than medical treatment, necessitating multidisciplinary
approaches ideally involving the entire family.

Living with chronic disease can be emotionally drain-
ing and stressful for an adolescent. They may feel angry or
resentful for having the condition. Many act out and
engage in risky behaviors, including sexual activity or
substance use. As adolescents grow older, their parents
have less control over their disease-related behaviors; this
coupled with poor judgment and impulsivity often cause
teenagers to refuse to comply with medical care. A chronic
disease may isolate a young person at a time where belong-
ing to a peer group is extraordinarily important; noncom-
pliance with treatment may be a way that adolescents try to
be ‘normal’ For some adolescents with more disabling
conditions such as certain types of cerebral palsy or spina
bifida, defining their adult identity may be difficult while
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they struggle to separate from their parents, find a romantic
partner, and become financially independent.

Unintentional Injury

Experimentation is a normal part of adolescent develop-
ment, as teenagers learn more about the world around
them. The desire to challenge authority, gain peer approv-
al, and try out mature roles causes youth to engage in
risky behavior. As a result, young people, especially young
men, are at the highest risk for disease and death due to
unintentional injury.

In the United States, unintentional injuries are the lead-
ing cause of death for young people; the Centers for Disease
Control and Prevention determined that motor vehicle
crashes cause one-third of all deaths for this group (National
Center for Injury Prevention and Control, 2006). Other
industrialized countries have similar epidemiologic pat-
terns. Adolescent drivers, especially males, while lacking
experience and skill, are more likely to be impulsive, pay
poor attention, and speed while they drive. Many motor
vehicle crashes involve drug or alcohol use, which further
impairs judgment. Accidents most commonly occur on
weekends, at night, with multple passengers in the vehicle,
which can easily distract teenagers. Minimum driving ages,
graduated driving programs, curfews, and limitations on
the number and age of passengers an adolescent can have
in the vehicle have improved driving safety in some areas.
Improvements in general driving safety, such as mandatory
seatbelt laws and enforcement of blood alcohol limits, have
also benefited young drivers. Helmet laws may also help
prevent closed head injury for those youth who ride
mopeds and motorcycles.

In the developing world, injuries are increasingly a
major contributor to morbidity and mortality as infectious
diseases are becoming better controlled. Most motor vehi-
cle deaths worldwide occur in males living in low- and
middle-income regions, a large portion occurring in the
West Pacific and Southeast Asia. As economies improve,
socleties become more mobile and youth have the finan-
cial resources to purchase automobiles. Injuries incurred
while driving usually involve poorly maintained roadways
and carrying overloaded vehicles with multiple passen-
gers. Improved conditions of highways and standards for
vehicle performance have helped reduce mortality in
some areas.

Drownings are another cause of death among young
people worldwide; these injuries similarly often involve
alcohol use. Inebriated teenagers may be more likely to
sustain head injury while diving, or they may overestimate
their swimming skills. Youth in developing countries are
at higher risk for burns and poisonings. Young people in
industrialized regions also risk injury while participating
in recreational activities. In particular, sports such as

skiing and football confer a higher risk of head injury.
Mandatory use of protective equipment such as helmets
has helped protect young people from injuries that could
cause paralysis or death.

Intentional Injury
Female Genital Cutting

Female genital cutting (FGC) 1s commonly performed in
regions in Africa and the Middle East, with or without
girls’ consent. It 1s estimated that 130 million girls and
women have had the procedure, in which the structures of
the genitals are destroyed under frequently unsanitary
conditions with instruments such as rocks or glass. The
extent of the mutilation varies. Most girls are forced to
have the painful procedure while being held down with-
out the benefit of analgesics. Usually occurring during
childhood and early adolescence, some young women
have FGC before they are married or experience some
other major life event. FGC has long-lasting psychologi-
cal and physical effects. Many suffer lifelong sexual dys-
function; menstrual, urinary, and obstetric obstruction
risking infection and death; massive hemorrhage; and
shame from the trauma.

War

In many developing countries, war is a significant force
shaping the lives of adolescents. Young men are targeted
to be recruited to join militias, as youth are more mallea-
ble and susceptible to authority. Adolescents are more
likely to hold the lowest rank and fight on the front
lines. They may lose their life in battle or be permanently
injured or disabled. After witnessing or participating in
the violence of war, youth are frequently psychologically
damaged, and are more vulnerable than adult soldiers to
posttraumatic stress disorder (PTSD). Adolescents with
PTSD often have interpersonal problems and struggle to
subsequently function in the workplace. Young women
and men alike make up a large proportion of refugees,
often losing out on their education, while ties to their
families and communities dissolve.

Violence

Physical abuse is a common phenomenon in adolescents.
Accurate data are lacking due to underreporting. In many
cultures, females are expected to be subservient to males;
domestic violence may be accepted or ignored. Battering
a young woman may be proof of a man’s machismo, and is
a major cause of death among females. Young women may
be a victm of violence by their romantic partner or a
family member, or may witness their mother’s abuse. In
the United States, one-third of adolescents report vio-
lence within the context of dating relationships. Dating
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violence 1s more common than previously thought in
younger teens, 1s associated with other unsafe behaviors
such as alcohol and unprotected sex, and may play an
important role in establishing expectations and patterns in
adult relationships. Teenagers lack the financial resources
and maturity to be able to leave an abusive environment.
Young gay men are more likely to be assaulted by their
peers; other minorities may also be victims of hate crimes.

The role of the media has been increasingly evaluated
as a factor in adolescent violence. Children in many
industrialized countries witness countless violent acts in
movies and television; physical aggression is often por-
trayed as enjoyable, a sign of masculine power, or an
immediate response to a situation where a person was
wronged. Easy access to guns in places such as the United
States has caused many altercations to become deadly.

Adolescents are particularly vulnerable to the negative
psychological effects of physical abuse as their personal-
ities are in the process of development, they are more
likely to suffer anxiety and poor self-esteem due to self-
blame and guilt. Many teenagers who have been abused
have multiple physical complaints such as abdominal pain
or headaches, and visit medical providers repeatedly.
These youth are more likely to fail academically, drop
out of school, and abuse substances. They are also more
likely to continue a pattern of physical violence in their
romantic lives as adult victims or as perpetrators.

Gangs have become increasingly problematic in the
industrialized and developing world. Gangs offer vulner-
able young people who may have a bleak academic and
economic outlook a close-knit social network and oppor-
tunity to have an income. Youth in gangs commonly steal
property, deal drugs, commit violent crimes, and have
access to weapons. Warfare between gangs kills and
maims many young men every year, helping to make
homicide the leading cause of death among young men
in many countries, especially in the Americas. Homicide
is more common among young men than any other age
group in most regions worldwide.

Adolescents who engage in physical violence are more
likely to be arrested and spend time in juvenile detention
centers or adult jails. During this time, they may lose out
on educational opportunities and can become further
1solated from appropriate role models as healthy social
ties are weakened. Teenagers who are jailed in adult facil-
ities may be abused by older men; some evidence shows
that they may be more likely to continue a life of crime.

Substance Use

Experimentation with substances such as alcohol, tobacco,
and drugs i1s common during adolescence. Some teen-
agers may try these substances infrequently or in small
amounts, which may not significantly impact their lives.

Other more vulnerable adolescents become dependent or
addicted, which can have devastating effects on their
health and how they function in society. The younger a
person uses drugs or alcohol, the more likely he or she is
to abuse the substance as an adult. Substance use is asso-
ciated with other risk behaviors, and contributes to sui-
cides, motor vehicle crashes, pregnancy, STIs, violence,
and homicides in young people. Having a supportive
family and opportunities for economic development
seems to protect against substance abuse in teenagers.

Tobacco

Tobacco is one of the most addictive drugs known to
humans and is the second leading cause of death worldwide.
Tobacco use 1s associated with lung, esophageal, and mul-
tiple other cancers, cardiovascular disease, and pulmonary
diseases such as pneumonia, chronic obstructive pulmo-
nary disease, and bronchitis. Tobacco is available in many
forms: cigarettes, hookahs, cigars, kreteks or ‘clove cigar-
ettes,” pipes, bidis, and smokeless varieties. WHO estimates
that of the 300 million young people who currently smoke,
half will die of smoking-related causes later in life, the vast
majority of these deaths occurring in the developing world
(WHO, 2005). Women who smoke during pregnancy are
more likely to have infants who are premature and small for
their age. The hundreds of millions of children exposed to
secondhand smoke are more likely to die from sudden
infant death syndrome and suffer from ear infections,
upper respiratory infections, asthma, pneumonia, and
malignancies. Children are most likely to be exposed to
secondhand smoke in areas in South and East Asia.

Although many of the adverse health effects do not
become evident until adulthood, tobacco use is in many
ways a disease of adolescence. The vast majority of adult
smokers started their habit during adolescence. The
Global Youth Tobacco Survey of young people at nearly
400 different sites found that 17.3% currently use tobacco,
with the highest use among males in the Americas and
Europe (Figure 6). Young people who desire peer accep-
tance or to appear mature or rebellious may try smoking.
Harmful health effects may be unknown to a young per-
son, or may seem a lifetime away. In the United States,
having a peer group that smokes is the most important
predictor of smoking in adolescence. Teenagers whose
parents smoke are also more likely to use tobacco. Teen-
agers who smoke are more likely to become addicted than
adults, often becoming addicted within the first few weeks
after trying their first cigarette.

For these reasons, tobacco companies target young
people, especially those living in developing countries
using ‘teen-friendly’ campaigns such as “Joe Camel,” fla-
vored tobacco, individually sold cheap tobacco ‘sticks,
and promotions where teenagers can win tobacco-
branded items. Media campaigns generally portray
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Figure 6 Prevalence of current tobacco use in youth aged 13-15 years, stratified by WHO region. Current tobacco use is defined as
used tobacco products during the past 30 days. Reproduced from Warren CW, Jones NR, Eriksen MP, and Asma S, for the Global
Tobacco Surveillance System (GTSS) Collaborative Group (2006) Patterns of global tobacco use in young people and implications for
future chronic disease burden in adults. Lancet 367: 749-753, with permission from Elsevier.

people who smoke as attractive, energetic, and healthy. In
developing regions, regulations against marketing and
sales to minors are more relaxed, and tobacco is cheaper
and readily available. Some economically disadvantaged
adolescents may choose to purchase tobacco instead of
food as it acts as an appetite suppressant; girls in indus-
trialized countries may also smoke for this reason. Even in
industrialized countries, cigarette use is associated with
lower socioeconomic status.

Although most adolescent smokers want to quit, this
act is very challenging for those who are not only addicted
but also surrounded by peers, movie stars, and even their
own physicians using tobacco. Pharmacotherapy and
behavioral therapy have been shown to help adults stop
smoking, but are not as well studied in teenagers. Young
women are often worried about the potential for weight
gain associated with smoking cessation. All youth are at
risk to suffer nicotine withdrawal, which causes mood
changes, insomnia, and restlessness.

Increasing the price of tobacco through taxation has
been shown to prevent some young people from smoking,
since they tend to be more sensitive to price than adults.
Banning tobacco vending machines, enforcing a minimum
age to purchase tobacco, and establishing smoke-free
areas has also been effective in reducing smoking initia-
tion in young people. Nearly 200 countries have signed
the Framework Convention on Tobacco Control (FCTC),
a treaty designed to control tobacco use. The FCTC
recommends that governments ban tobacco adverts-
ing and marketing toward children under 18years of
age. Many mass public health campaigns designed to
educate young people on the dangers of tobacco use
have been launched across the globe, some of which
have been demonstrated to be effective.

Alcohol

Alcohol is probably the most widely used drug in the
world. It is cheap, readily available, and sold in many
different formulations in industrialized regions. In devel-
oping countries, alcohol use is associated with importa-
tion of Western culture and improving economies.

Adolescents generally do not experience the long-term
adverse health consequences that adults do, such as delir-
ium tremens, stomach ulcers, pancreatitis, pancreatic and
stomach cancer, cirrhosis, and liver failure. However,
young people who drink are more likely to abuse alcohol
and incur alcohol-related injuries as adults, especially
those that initiate alcohol use at a younger age. Moreover,
the psychosocial implications for adolescents who abuse
alcohol cannot be underestimated.

Young people whose peer group or parents drink are
more likely to use alcohol. Those with low self-esteem,
depression, attention-deficit disorder, and antisocial dis-
order are also more likely to abuse alcohol, often creating
a maladapuve cycle. At first, an adolescent who imbibes in
small quantities may feel elated, relaxed, and friendly,
features that attract young people who are trying to
assimilate with their peer group. Young people, espe-
cially boys, are more likely than adults to ‘binge drink,
(>5 consecutive drinks) in order to become intoxicated
(Figure 7). Teenagers who drink large amounts can
become moody, angry, and have impaired judgment, and
are more likely to take risks, such as drive quickly, physi-
cally fight, use other substances, and engage in unpro-
tected sexual activity, placing them at risk for STIs and
HIV. Alcohol is involved in a large proportion of fatal
motor vehicle crashes, drownings, and suicides involving
adolescents in the industrialized world. Alcohol is now the
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Figure 7 Percentage of 15-year-old children who have been drunk two or more times. Adapted from Currie C, et al. (eds.) (2004)
Young People’s Health in Context: Health Behavior in School-Aged Children (HBSC) International Report from the study 2001/2002
Survey. Copenhagen: WHO Regional Office for Europe, 2004: 80. (Health Policy for Children and Adolescents, No. 4), with permission

from the WHO Regional Office for Europe.

leading cause of death in young men in Europe, largely
due to alcohol-related injuries. Young alcohol users are
also at higher risk for school absenteeism and tend to have
trouble keeping a job because of missed hours.

Some companies market alcoholic products to young
people, selling bottles that may be small enough to be
concealed in a backpack, or in formulations that appeal to
teenagers, such as wine coolers and alcoholic lemonades
that are brightly colored and taste fruity. Adolescents who
drink these products may underestimate the amount of
alcohol they ingest.

Educational efforts have largely been ineffective in
changing adolescent behavior regarding alcohol use. Estab-
lishment of a minimum drinking age and taxation of alco-
holic drinks have curtailed use in many countries. For those
who abuse alcohol, counseling and treatment are necessary
to improve health. Research on adolescent alcohol abuse in
developing countries is limited; programs developed in
industrialized countries may not necessarily be effective.

Other Drugs

Marijuana is probably the most commonly used illicit
drug worldwide. Adolescents who use marijuana feel
relaxed, euphoric, and have lowered inhibitions; some
may feel anxious and have increased appetite. In most
regions where marijuana is illegal and unregulated, the
product may be mixed with other substances such as PCP
and used unknowingly by a young person.

Marijuana can be smoked or eaten. When smoked, it
theoretically can damage lung tissue like tobacco, although
marijuana users tend to use less frequently than cigarette
smokers. Adolescents who regularly use marijuana can
become psychologically dependent, and are at risk for
amotivational syndrome, in which they do not actively

engage in society. Marijuana does not contain nicotine,
and physical addiction has never been demonstrated. How-
ever, teenagers who smoke marijuana may be more likely to
try other more dangerous substances, hence its controver-
sial role as a ‘gateway drug,” causing many law enforcement
agencies to enforce regulations against its sale.

Adolescents who are addicted to other illicit drugs are
at risk for overdose, dependency, suicide, and death. They
may resort to selling their bodies or drugs, or committing
crimes to finance their habit. They are more likely to be
jailed, drop out of school, and live on the streets. Young
people are the most likely age group to abuse intravenous
drugs, which has contributed to the spread of HIV in
many countries. Intravenous drug abusers are also at risk
for other infections including hepatitis C, which causes
liver failure. In the industrialized world, there has been
increasing attention surrounding the illicit use of pre-
scription medications, including painkillers, sedatives,
and stimulants. Teenagers may underestimate the danger
in these drugs because they are otherwise legal, and may
use a multitude of substances, placing them at risk for
cardiac arrhythmias and sudden death.

Cocaine, including crack cocaine, has had a devastating
effect on adolescents in every socioeconomic class. Meth-
amfetamine (‘crystal meth’) has reached near-epidemic
proportions in parts of the United States because it is
highly addictive and easy to make from cheap household
products. Adolescents, especially younger teenagers, may
experiment with inhalants that are cheap and readily
available, yet dissolve brain cells and can cause sudden
death. Phencyclidine (PCP) use causes young men to
become a dangerous combination of physically violent,
psychotic, and numb to pain. Numerous ‘club drugs’ in
the industrialized world such as Ecstasy make adolescents
euphoric and augments their sexual drive while lowering
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inhibitions, placing them at risk for pregnancy and ST1Is.
Teenagers may combine these drugs with erection-aiding
medications in order to combat impotence, which can be
a side effect.

Mental Health

WHO estimates that 20% of children and adolescents
have a disabling mental illness (WHO, 2001). However,
data are incomplete in most regions due to poor tracking
systems and underreporting. Untreated, mental health
issues can cause a lifetime of problems. As discussed
previously, anxiety and sadness are normal parts of ado-
lescence, and many teenagers can be moody and reflective
at times. However, these normal emotions are distinctly
separate from pathologic mental illness that impairs daily
functioning.

Many psychiatric illnesses present during adolescence:
14 years is the median age to develop a mental health or
psychiatric disorder. Common diagnoses include mood
disorders such as depression or bipolar disease, anxiety
disorders, behavioral problems such as oppositional defi-
ant disorder, and cognitive pathology such as learning
disabilities. Adolescents with mental illness may lack
judgment to recognize their symptoms and skills to deal
with the stress. As a result, they often turn to drugs or
alcohol as a coping mechanism; they are more likely to
engage in early sexual activity, perform poorly in school,
and be a victim or perpetrator of physical and sexual
abuse. Young people with mental illness represent lost
employment, lost productivity, poor educational out-
comes, and increased health expenditures, all of which
can contribute to a cycle of poverty and mental illness.

In particular, depression and suicide are major causes
of disease and death in young people. Depression is asso-
ciated with having poor relationships with one’s family
and community, and not having an interest in academic
achievement. Depressed youth are more likely to engage in
risk-taking behaviors, including ‘cutting’ or self-mutilation
to relieve pressure. Depression is also a leading cause of
suicide. Ninety thousand young people per year die from
suicide, which is a major cause of death across the world,
especially in Eastern Europe and the Americas. Teenagers
who closely identify with a religion that bans suicide are
less likely to attempt suicide, such as those living in the
Middle East and parts of Latin America. Although females
are generally more likely to attempt suicide, males are
more likely to complete suicides, often because they use
more effective methods such as guns or hanging.

Eating disorders seem to be more common in the indus-
trialized world, including anorexia nervosa and bulimia
nervosa. Anorexia nervosa is one of the most deadly forms
of mental illness, causing death by starvation, heart failure,
or arrhythmias. Eating disorders are more common among

females with low self-esteem, and are associated with other
types of mental illness including depression, anxiety dis-
orders, and borderline personality disorder.

Many societies have a stigma attached to mental ill-
ness. Parents, medical providers, and peers may believe
that a teenager’s illness is his or her own fault, imaginary,
or a normal part of growing up. This attitude may cause
adolescents to not seek care or to have a poor self-image.
There is an enormous gap in services for adolescents with
mental health issues. Many teenagers do not have access
to specialized providers who treat mental illness, while
most primary care providers have not been adequately
trained to provide care. In addition to improved mental
health and social services, improvements in housing, med-
ical care, and the economy are vital to improving the
mental health of adolescents.

Conclusions

The largest number of adolescents in history is cur-
rently making their way toward adulthood. Lacking
adult problem-solving skills, judgment, and resources,
they engage in risky behaviors that can have lifelong
devastating consequences. Now more than ever, social
and behavioral problems cause most deaths and diseases
in adolescence. Because many of these problems coexist,
are interrelated, and have common origins, piecemeal
and short-term interventions are ineffective in produ-
cing long-lasting health benefits. Widespread social and
economic reforms that improve education and augment
resources to enhance medical, reproductive, and finan-
cial health are needed to provide long-lasting change.
Specifically, future efforts to stem the HIV epidemic
and to disseminate reproductive health information and
resources will be important for the health of young people.

Health care for adolescents that respects their privacy,
engenders their trust, and is nonjudgmental and of high
quality is essential for this group. A focus on prevention
can have both immediate and lifelong effects on this
population’s health. Supportive and nurturing social
environments, along with educational and economic
opportunities, are necessary to provide this dynamic pop-
ulation with skills and resources to make good choices for
themselves and for society at large.
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Introduction

The term ‘adolescence’ refers to the period between child-
hood and adulthood. Whereas there was previously uncer-
tainty about the universality of this stage across cultures

and countries, recent empirical investigations have con-
firmed that such a stage is indeed universally recognized
(Brown er al., 2002). The onset of this stage is generally
signified by puberty. It may be accompanied by rituals, or
changes in schooling, the extent and nature of monitoring
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by the family, the level of autonomy exercised, the
importance of peer relationships, and the degree to
which behavior generally associated with adulthood
(such as sexual behavior and substance use) is manifest
(Richter, 2006).

The World Health Organization defines adolescence as
the period from 10 to 19 years. Using this definition, ado-
lescents constitute more than 20% of the world’s popula-
tion, and more than 85% of adolescents live in developing
countries (Blum and Nelson-Mmari, 2004).

In the past couple of decades, there have been unprec-
edented changes in the challenges facing adolescents.
These include high rates of migration between and within
countries (including from rural to urban environments); an
increase in the age of marriage, with consequent increases
in premarital sexual intercourse; a rising value on and
exposure to educational opportunities, especially for ado-
lescent girls; and economic and cultural globalization
(Blum and Nelson-Mmari, 2004). These changes all have
an impact on the health of adolescents.

Public Health Challenges in Adolescence
Mortality

The health challenges in adolescence have not always
been recognized by public health professionals, partly
because adolescence is a period of relatively low mortality
compared with other age groups. However, substantial
numbers die from unintentional injuries, homicide, sui-
cide, and other causes. In many countries (especially
high-income countries), unintentional injuries (the most
important cause of which is traffic accidents) are the
leading cause of death in adolescents, with rates of close
to 50 per 100000 in some places. In low- and middle-
income countries, the current rates tend to be lower than
in developed countries. However, with the increase in the
number of motor vehicles, rates are rising precipitously in
recent years (Blum and Nelson-Mmari, 2004). Homicide
1s the second major contributor to mortality among ado-
lescents. However, rates of death from homicide are
underestimated in many developing countries, as large
numbers of adolescents are killed in conflict situations in
which accurate mortality data are not available. Suicide is
the third leading cause of adolescent deaths worldwide,
although there is wide international variation in the ado-
lescent suicide rate. Whereas the suicide rate has risen in
most countries over the past few decades, especially
for males, there has been a decline in some countries
such as Australia and the United States in recent years
(Commission on Adolescent Suicide Prevention, 2005).
This decline has been attributed to factors such as reduced
access to firearms, increased access to antidepressant med-
ication, and improved economic circumstances.

Risk Behavior

Mortality data do not provide an accurate impression of
the health challenges of adolescence because they do not
reflect behavior that places one at risk for adverse con-
sequences later in life.

Unsafe sexual behavior can cause unwanted pregnancy,
abortions, and sexually transmitted infections such as HIV
infection. The proportion of adolescents who are sexually
active has been increasing in recent years, and less than
half of those who are sexually active use condoms (World
Bank, 2006). Unsafe sexual behavior is more likely to
occur among economically deprived adolescents, who
are not well placed to negotiate for safer sex practices
and are more likely to experience transactional sex or
sexual coercion. Sexual coercion in turn has a number of
adverse consequences such as behavioral and psychologi-
cal problems, relationship problems, suicidal ideation,
alcohol and other substance abuse, sexual dysfunction,
and unsafe sexual behavior.

Tobacco use is a preventable cause of mortality that is
particularly important for adolescents in that the majority
of people who smoke cigarettes commenced doing so
before the age of 18 years. Rates vary enormously between
countries, from 3% of males aged 13 to 15years in
Sri Lanka to 46% in Lebanon (World Bank, 2006). Rates
are declining in high-income countries, but they are
increasing in low- and middle-income countries, where
ages of commencing smoking are dropping. While boys
generally report higher rates of tobacco use, the rates
among girls are starting to increase in low- and middle-
income countries. Alcohol is the most widely consumed
drug in the world, but of course only a small proportion of
alcohol users experience any harm from the habit. Among
young people aged 15 to 19 years, about 60% report ever
having consumed alcohol, but only 10% to 30% (depend-
ing on the country) engage in binge drinking (World
Bank, 2006). There is some evidence that young people
in low- and middle-income countries are starting to drink
at earlier ages. This is a source of concern, because early
onset of alcohol use is associated with a greater likelihood
of the development of alcohol dependence and alcohol-
related injury (World Bank, 2006). Finally, there are a few
young people who experiment with illegal drugs, and an
even smaller number who go on to develop long-term
problems with such substances.

Mental Health

It has been estimated that about 1 in 5 adolescents suffers
from one or more psychiatric disorders (Patel ez 4/, 2007).
This has enormous public health significance for the
following reasons: (1) They are accompanied by a signifi-
cant amount of burden and impairment; (2) there are
long-term economic consequences of mental disorder in
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terms of the inability to function occupationally, health-
care costs, and criminal involvement that can occur with a
subset of people with mental health problems; (3) psychi-
atric disorders are frequently associated with some of the
risk behaviors that have been mentioned earlier, such as
unsafe sexual behavior and substance use; (4) stigma can
accompany both adolescents suffering from a mental
health problems and their families; and (5) there is a
high degree of persistence of psychiatric disorders from
adolescence into adulthood. This is best illustrated by the
results of the National Comorbidity Replication Study in
the United States (Kessler ez 4/, 2005). It was reported that
75% of all adults with a psychiatric disorder had an age
of onset of 24 years or less; 50% had an age of onset of
14 years or less; and 25% had an age of onset of 7 years or
less. For anxiety disorders, the corresponding ages were
21, 11, and 6 years or less.

Health Challenges of Adolescence in Context

It is clear from the preceding discussion that adolescence
1s associated with substantial public health challenges.
However, this conclusion should be tempered by two
important caveats.

First, adolescence is not necessarily a period of tur-
moil, suffering, and conflict. Indeed, the majority of
adolescents do not engage in significant risk behavior,
nor do they suffer from significant mental health problems
(Rutter er al., 1976). However, it is important to identify
those that do engage in high rates of risk behavior or
suffer from mental health problems so that they can
receive the appropriate intervention. If one has the mis-
taken belief that adolescence is necessarily a period of
turbulence and instability, there is the potential danger
that adolescents who would benefit from pharmacological
and/or psychosocial interventions are denied such inter-
vention on the grounds that their distress is attributable
simply to their developmental stage. In short, one should
not attribute an adolescent’s risk behavior or mental
health problems (such as depression) to the fact that
they are adolescents. Adolescence is a developmental
stage and not a diagnosis.

Second, it 1s not necessarily the case that adolescents
have higher mortality rates, engage in more risk behavior,
or suffer from a greater degree of psychopathology than
adults. Indeed, for many challenges the prevalence of
problems is greater or at least similar in older age groups
(Graham, 2004). However, the public health challenges of
adolescence have increased salience because many of the
problems mentioned have their onset in adolescence. The
rates of suicide, for example, are not higher in adolescence
than in subsequent years, but there is rapid increase in the
incidence of suicide through the adolescent years. Many
risk behaviors, for example, unsafe sexual behavior and
substance use, have their onset in adolescence, and

preventing or postponing their onset in adolescence
clearly has long-term benefits. For example, if a person
does not commence smoking in adolescence, they are
unlikely to commence at a later stage. Similar considera-
tions apply to psychiatric disorders. Although we do not
yet have evidence that the early treatment of disorders that
commence in adolescence will alter the course of the
disorder, it is reasonable to suppose that this might be
the case. It is also reasonable to suppose that the early
identification and treatment of psychiatric disorders will
prevent the development of associated psychopathology.

General Considerations for Adolescent
Health Interventions

So far in this article, we have described the major health
challenges facing adolescents. We now present a set of
general considerations that should inform adolescent
public health interventions. The objectives of health pro-
grams for adolescents may be seen as helping them to
prepare for the transitions they will make into adulthood:
completing their education, entering the workforce, form-
ing their own family, and participating as a citizen in their
community and country (World Bank, 2006). Good health
in adolescence is a critical resource for successfully com-
pleting these tasks.

Promoting Resilience

As mentioned earlier, the majority of adolescents do not
engage in risk behavior or suffer from mental health
problems. Indeed, it is even the case that a large propor-
tion of those who are exposed to high degrees of adversity
do not manifest behavioral or mental health problems in
adolescence. This was demonstrated in a South African
birth cohort study (Richter, 2006). Of 2300 children fol-
lowed up from birth to the age of 16 years, over 50% lived
on less than $1per day, 20% frequently went to bed
hungry, and more than 40% had experience of commu-
nity or family violence. However, only about 5% showed
significant behavioral difficulties in their preschool or
early school years, had started smoking or carrying a
weapon by the age of 14 years, or had been in conflict
with the law. An understanding of the factors that confer
this resilience in the face of adversity is helpful in inter-
vention and program development.

Resilience involves persistence, hardiness, goal-
directedness, orientation to success, achievement moti-
vation, educational aspirations, belief in the future, and a
sense of anticipation, purpose, and coherence (Commission
on Positive Youth Development, 2005). Personal resilience
cannot be divorced from the social and environmental
context. The context can act synergistically with individual
attributes to promote adolescent resilience, or can exert the



Adolescents 51

opposite effect through preventing individual resilience
from developing or flourishing. The following are examples
of interventions in the individual and social context that
promote adolescent resilience (WHO, 1999):

® promoting bonding, the emotional attachment and
commitment, to family, peers, school, community and
culture;

® promoting skills and competencies in the social, emo-
tional, cognitive, behavioral, and moral arenas, for exam-
ple, skills to build motvation and persistence, make
well-informed and carefully assessed decisions, work
in teams, negotiate conflict, and resist peer pressure;

® nurturing a clear and positive self-identity and a belief
in the future;

® developing self-discipline and self-confidence, a per-
ception that one can achieve desired goals through
one’s own action; and

® cstablishing pro-social norms (those that involve fulfill-
ing one’s obligations to others), providing opportunities
for pro-social involvement with family, peers, and
adults, and recognizing positive behavior.

Promoting adolescent resilience is a worthwhile goal in
itself. However, by doing so one is also responding to a
range of specific health challenges. Promoting emotional
attachment and commitment to family, for example, has
been shown to exert positive effects on a range of outcomes
such as tobacco use, unsafe sexual behavior, and several
aspects of mental health. The impact of interventions that
aim to promote adolescent resilience may have a larger
overall impact on morbidity and mortality than discrete
interventions, such as a safe sex health promotion pro-
gram, precisely because the effects are manifest across a
range of outcomes.

Being Comprehensive

Problems result from influences at the following over-
lapping ecological levels: individual (for example, self
esteem, attitudes, knowledge, self efficacy, genotype, bio-
logical factors); interpersonal (for example, family and
peer relationships, interactions with health-care provi-
ders); community (for example, low level of access to
leisure resources, poverty, social norms, and discourses);
and public policy (Breinbauer and Maddelino, 2005).
These levels interact in complex manners that are only
recently starting to be elucidated. Poverty, for example,
can be linked to discourses that support an unequal dis-
tribution of sexual power between young men and women
(community level). This can be manifest in the power
dynamics characterizing romantic and sexual relationships
(interpersonal level). This can result in a young woman
having low self-esteem and low self-efficacy (individual
level), each of which may, for example, mitigate against
her refusing unwanted sexual advances or practicing safer

sexual practices within sexual relationships. Richter (2006)
draws on several studies to provide the following example of
the interaction between factors at each of these levels. Early
tming of puberty has been associated with poor attachment,
family discord, and low investment in children. The combi-
nation of these stressors and early puberty contributes to
conflict with parents, lower self-esteem, and associations
with deviant peers. These factors in turn contribute to risk
behavior and mental health problems.

A consequence of the complex web of causation of
problems in adolescence is that interventions need to oper-
ate at multple levels, thus promoting mutually reinforcing
changes. The more traditional actions to strengthen an
individual’s capacity to protect their health need to be
supplemented by interventions at the interpersonal, com-
munity, and public policy levels (Nutbeam, 1997). For
example, banning advertisements for alcohol that target
young people, raising prices, enforcing age-related laws on
sales and consumption of alcohol, and banning alcohol at
sports events (public policy level) can be accompanied
by educational activities (individual level) and efforts to
change the social norms around drinking, its desirability
and acceptability (community level), and skills in dealing
with peer pressure (interpersonal level).

Health services that are networked across government,
nongovernmental organizations, private sector clinics, and
pharmacies increase the proportion of adolescents who
access the services (WHO, 2002). New information tech-
nology which especially appeals to adolescents should not
be ignored. There are interactive websites around issues
of bullying, violence, and power relationships in schools
which aim to provide a resource base of approaches,
develop a framework for sharing community solutions,
and help ensure safe and supportive school environments.
Also, health services that are integrated, for example,
providing family planning and treatment of sexually
transmitted infections at one site and perhaps by a single
health-care provider, are more acceptable and result in
fewer missed opportunities for treatment and preventive
interventions (Mayhew e al, 2000). Alternatively, an
effective referral system is needed, so that those who
receive post-coital emergency contraception or termina-
tions of pregnancy are referred to family planning ser-
vices in an efficient manner.

Intersectorality

A consequence of providing a variety of interventions
at different levels is that the involvement of more than
one sector is essential. For example, as implied earlier,
poverty is a risk factor for risk behavior and mental
health problems. This can only be addressed in collabora-
tion with, or by supporting the efforts of, government
officials in several departments such as economic affairs,
development experts, economic planners, and housing
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authorities, together with nongovernmental organizations
(NGOs) working in these fields.

Representatives of other sectors may not initially under-
stand the contribution of their area to adolescent health,
but through consultation can develop greater insight. For
example, fashion executives may come to understand their
industry’s contribution to the causation of anorexia ner-
vosa in adolescent girls through the employment of very
thin fashion models; housing officials and civic planners
may realize the relationships between crowded housing
and impersonal spatial arrangements and stress, and hence
adverse adolescent health outcomes; and the police ser-
vices may realize the opportunities that exist for more
sensitive and supportive relationships with adolescents
who witness or are victims of domestic violence.

Collaborations should be beneficial to all the sectors
involved. Improved adolescent health can benefit the jus-
tice system through resulting in fewer convictions; faith-
based organizations through increased participation in
their activities; and the education system by decreased
number of dropouts and improved academic performance.
If the other sectors do not perceive that they are benefit-
ing from their contributions to improving adolescent
health, the collaboration will not be sustainable and may
even have a negative impact by absorbing energy and time
that could have been more profitably used elsewhere.

‘Adolescent-Friendliness’

‘Adolescent-friendly’ services generally involve well-
trained adults who like working with adolescents and
treat them as responsible persons, rather than being
patronizing or judgmental. The protection of confidenti-
ality and privacy, especially around sensitive areas of sex-
ual health and drugs and alcohol use, is very important,
although this may raise issues of parental notification and
consent. ‘Adolescent-friendly’ services should be well pub-
licized, accessible by public transport, inexpensive, open in
hours when adolescents are not at school or work, and offer
a pleasant, secure environment (Graham, 2004).
Involving adolescents in planning and implementation,
and obtaining feedback from them, can improve the qual-
ity and responsiveness of care. Furthermore, involvement
can build adolescents’ skills and confidence in decision
making and social participation. Programs for adolescents
that actively consult them on their needs and wants, about
the content of services and the process of delivery, are
more likely to be ‘adolescent-friendly.” Adolescents place
more emphasis on good interpersonal relationships with
providers and on confidentiality, than on technical quality
of services (WHO, 2002). Such technical quality involves
an emphasis on communication skills for providing infor-
mation and counseling, and clinical skills for problems that
often go untreated, such as menstrual disorders, physical
and sexual abuse, and mental problems (WHO, 2002).

Parents (whose permission may be required for some
programs), teachers, and youth and religious leaders at the
community level, are also needed to provide assistance.
Such supportive contacts with adults are crucial to ado-
lescents’ health and development, and the involvement of
adults increases their ownership and commitment to pro-
grams. The involvement of influential people in the com-
munity helps to legitimize the adolescent’s right to have
access to services, especially sexual and reproductive
health services, where community norms are diverse.
A contrary view holds that it is better to quietly engage
in activities such as providing contraceptives to unmar-
ried adolescents, so that ambivalent community members
can ignore these activities and not feel required to react.

Taking Account of Gender

The interplay of sex (biological) and gender (social) fac-
tors results in different disease burdens for boys and girls.
They are subject to differing norms and inequities in
access to resources and power, resulting in different life
opportunities. For example, norms that promote virginity
in girls before marriage reduce their ability to practice
safe sex, through lack of access to information and
resources such as condoms, whereas norms that encourage
boys in sexual experimentation also increase their expo-
sure to infections. Inequities in power may result in girls
being subject to sexual violence, poorer nutrition, and
lower participation in physical activity and sports, while
boys may face more exposure to violence, such as bully-
ing, or the dangers associated with risky activities such as
drink-driving (WHO, 1999). In health facilities, young
women may face judgmental providers, poor counseling,
and breaches of confidentiality, whereas young men may
be treated more sympathetically (Tangmunkongvorakul
et al, 2005).

These factors should inform the content and target
group of an intervention, since they affect male and
female adolescents’ ability to participate in activities
and use services. Adolescence is a formative period for
learning gender roles and expected behaviors regarding
the opposite sex, and programs should foster open discus-
sions about sexual relationships and gender roles in ways
that help both boys and girls to promote and protect their
health. There has been a tendency in programs to focus on
girls, who bear heavier consequences of risky sexual beha-
viors (WHO, 2004). Interventions should try to find ways
to overcome the disadvantages that gender inequities
present to adolescents, but, at a more fundamental level,
they should also attempt to change the norms and power
differentials in relationships that create the disadvantages.
Media campaigns have been used in attempts to change
social attitudes. For example, in Malawi radio broadcasts,
backed up by weekly contests and a comic book, dealt
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with the issue of young women becoming sexually
involved with older men, ‘sugar daddies’ and teachers. It
gave a voice to girls who had resisted pressure for sex from
older men, and created role models for other girls, as well
as providing opportunities to act as volunteers and peer
educators.

Including Disadvantaged Adolescents

Adolescents from the poorest families have the highest
health burden, and inequalities of opportunity are fre-
quently transmitted across generations. These adolescents
may replicate their parents’ poor life-histories unless spe-
cially targeted interventions can reach them (World Bank,
2006). Unfortunately, the most vulnerable adolescents can-
not be reached through school programs: orphans, homeless
and unemployed adolescents, sex workers, adolescents who
are disabled, from ethnic minorities, in prison, or stigma-
tized by having HIV /AIDS, a drug habit, or a child out of
wedlock. These groups require carefully targeted programs
through diverse, specialized providers. Such programs may
be more expensive to run than mainstream programs, and it
can be difficult to convince policy makers that these vul-
nerable groups deserve attention.

For adolescents who have made poor health choices, or
not benefited from preventive health programs, it is
important to provide services that help them minimize
the adverse consequences of, and recover from, their mis-
takes, in effect, giving them ‘a second chance’ to become
healthy and productive adults. Providing treatment for
sexually transmitted infections, emergency contraception
and legal abortion services, harm reduction programs for
drug users, and schooling and health care for unmarried
mothers are examples of cost-effective approaches that
have long-term benefits for the adolescents affected and
for society as a whole, in terms of reduced expenditures on
curative care, prevalence of infectious disease, and other
effects on welfare and security.

Using Theory

Theories can help the program designer understand what
they need to know before designing an intervention, can
help to choose program strategies that are likely to be
effective, and can identify what should be monitored and
how the intervention should be evaluated. Theories have
been developed that are applicable at each of the etiolog-
ical levels listed earlier in the article. The theories then
need to be translated into practice. For example, a school-
based AIDS prevention intervention in South Africa
aimed to delay the initiation of intercourse, using theory
about the determinants of sexual activity and the various
behaviors that affect this outcome. The determinants
included knowledge, social influence, self-efficacy, and
barriers to change, such as exposure to violence, and

behaviors such as avoiding risky situations, saying ‘no’ to
intercourse, and negotiation of alternative sexual prac-
tices (Aarg, 2006). These determinants and behaviors
then need to be operationalized and measured before
and after the intervention, in order to evaluate their
effectiveness.

A Framework for Developing,
Implementing, and Evaluating
Adolescent Health Interventions

There are a number of frameworks that can be used to
develop, implement, and evaluate adolescent health inter-
ventions. However, the framework that is most compati-
ble with the guiding principles set forth earlier is the
Youth: Choices and Changes Model (Figure 1), which
was developed by the Pan American Health Organization
(Breinbauer and Maddelino, 2005). According to this
model, there are six stages that one should follow when
developing, implementing, and evaluating interventions.
These are as follows:

® identify the target group in terms of adolescent stage
and gender;

® identify adolescent needs and wants, taking into
account the local cultural, social, linguistic, economic,
and spatial dimensions;

® identify the level(s) of intervention (individual, inter-
personal, community, and public policy), bearing in
mind that interventions are most likely to be effective
when they address multiple levels in a mutually rein-
forcing and synergistic manner;

® identify other actors’ needs and wants in a respectful
and meaningful consultation process, to ensure wide-
spread support and accurate information and insight in
the various contexts in which adolescents exist;

® identify the theories that will support the design of the
intervention, as interventions that are theory-based are
more likely to be effective as pointed out above; and

® cranslate theory into practice, which involves identify-
ing and operationalizing sets of health-promoting and
health-compromising determinants.

In developing, implementing, and evaluating adolescent
health interventions, it is important to bear in mind the
general considerations that have been set forth in this
article. A consensus has been developing about the peda-
gogical features of interventions that maximize their
chances of success (Table 1).

Conclusion

The majority of adolescents are healthy, and do not suffer
from significant mental health problems or engage in risk
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Figure 1 The Youth: Choices and Change Model. Breinbauer C and Maddelino M (2005) Youth: Choices and Change: Promoting
Healthy Behaviors in Adolescence. Washington, DC: Pan American Health Organization.

Table 1
programs

Features of successful adolescent health-promotion

Greater duration of exposure to the program

® Early commencement, for example before adolescence
Appropriate timing, for example before the behaviors are in
place

® [ arge amount of structure

® |mplementation as intended (fidelity)

® Have supportive relationships with one or more adults as a
component

Utilize active pedagogical approaches

Address several ecological levels

Focus on interrelationships between levels

Socio-cultural relevance

Guided by explicit theories

Adapted from Commission on Positive Youth Development (2005)
The positive perspective on youth development. In: Evans DL, Foa
EB, Gur RE, et al. (eds.) Treating and Preventing Adolescent Men-
tal Health Disorders: What We Know and What We Don’t Know.
A Research Agenda for Improving the Mental Health of our Youth,
pp. 497-528. New York: Oxford University Press.

behaviors such as unsafe sex or substance abuse. However,
the onset of health problems and risk behaviors in adoles-
cence, unless identified and dealt with early, may have
long-term and severe adverse consequences.

Programs that provide opportunities for adolescents to
access services and information, enhance their capacities
to protect and promote their health, and enable them to
live in safe and supportive environments, are key for
helping them make the transition to successful adulthood.
A coherent policy for adolescents, with clear objectives
and priorities, and integrated into wider health and
national policy planning and implementation mechan-
1sms, forms the context for successful programs.

See also: Adolescent Health; HIV/AIDS; Mental Health
and Substance Abuse; Mental lliness, Historical Views of;
Specific Mental Health Disorders: Child and Adolescent
Mental Disorders.
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Introduction
Definitions

The public policy process, in simplified form, can
be understood as a sequence of four phases: agenda
setting, formulation, implementation, and evaluation.
Agenda setting is the first phase, the issue-sorting

stage, during which some concerns rise to the attention
of policy makers while others receive minimal attention
or are neglected completely. The importance of this
phase lies in the fact that there are thousands of issues
that might occupy the attention of policy makers, but
in practice only a handful actually do gain their
consideration.
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Research in this field investigates how issues emerge on
the policy agenda, defined (Kingdon, 1984, p. 3) as ‘the list of
subjects or problems to which governmental officials, and
people outside of government closely associated with those
officials, are paying some serious attention at any given
tume.” Kingdon (p. 4) distinguishes between the governmen-
tal agenda, the list of subjects that are getting attention, and
the decision agenda, the subset of issues on the governmen-
tal agenda that are ‘up for an active decision.’

Agenda Setting and Priority Setting

The subject of public policy agenda setting has inspired
considerable research, but little of that is in the field of
public health. There has been much greater attention
in public health scholarship to a concept that is related to
but distinct from agenda setting: priority setting. While
those investigating priority setting in health have studied
how scarce resources are allocated among health causes,
their predominant concern has been how scarce resources
should be allocated, a normative issue. Often they are moti-
vated by uneasiness that resources and attention are
not fairly distributed. For instance, the Global Forum for
Health Research monitors resource commitments for health
research. It is committed to redressing what it calls ‘the
10/90’ gap — a concern that only 10% of the world’s re-
search funds are being applied to conditions of the develop-
ing world that account for 90% of the world’s health
problems (Global Forum for Health Research, 2004).

An assumption in much, if not all, of this research tradi-
tion 1s that there are objective facts about the world —such as
the burden caused by a particular disease and the cost-
effectiveness of an intervention — that can be used to
make rational decisions on health resource allocation. As
Reichenbach notes (2002), one example of priority-setting
research 1s cost-effectiveness analysis, which seeks to
evaluate alternative interventions based on how much
health improvement can be purchased per monetary unit.
A second example is the disability-adjusted life year
(DALY), a measure of the number of years of healthy life
lost due to individual conditions, enabling comparisons
across diseases. Its developers have used DALY to identify
the ten diseases posing the greatest burden globally: peri-
natal conditions, lower respiratory infections, ischemic
heart disease, cerebrovascular disease, HIV/AIDS, diar-
rheal diseases, unipolar major depression, malaria, chronic
obstructive pulmonary disease, and tuberculosis (Lopez
et al., 2006). Researchers have also combined studies of
DALYs with cost-effectiveness analysis to inform a disease
control priority project that offers recommendations
concerning which interventions should be prioritized
globally ( Jamison ez al., 2006).

In contrast to priority-setting research, inquiry on
agenda setting 1s concerned primarily with explaining how

attention and resources actually are allocated (although
agenda-setting researchers often are motivated by norma-
tive concerns). Central to their inquiry is an interest in
power. They investigate matters such as which actors are
able to putissues on the agenda, how they come to hold this
capacity, and how this influence alters agendas away from
what might be considered a ‘rational’ allocation of resources.
Reichenbach (2002), for instance, demonstrates that despite
epidemiological evidence that cervical cancer presents a
higher burden than breast cancer in Ghana, the latter
received greater political priority. This outcome was due
in part due to local politics as well as to the influence of
international women’s groups from North America, along
with the higher incidence of breast than cervical cancer
among wealthier Ghanaian women.

Another difference from priority-setting research is
that many individuals investigating agenda setting are
influenced by a tradition called social constructionism,
which views issues not as problems objectively ‘out
there’ waiting to be discovered, but rather as created in
the process of social interactions. This idea is similar to
the observation that drives agenda-setting research: There
are thousands of conditions in society causing harm that
may become social priorities, including drug addiction,
HIV/AIDS, road traffic injuries, and homelessness. In
practice, however, only a handful of these conditions
become widely embraced social priorities (Hilgartner and
Bosk, 1988). Thus, we cannot explain how some problems
become prominent and others are neglected by appeal to
material facts alone: We must also consider social pro-
cesses, such as how problems are defined and framed, who
holds the power to define them, and how interest groups
mobilize to advance their agendas.

Actors in and Models of Public Policy
Agenda Setting

Actors in Agenda Setting

Many individuals and institutions are involved in shaping
health policy agendas, including political officials, civil
society organizations, United Nations agencies, and phil-
anthropic foundations (Table 1). Kingdon (1984) distin-
guishes between visible and hidden participants. Senior
political and administrative officials including prime min-
isters, legislators, ministers of finance, and leaders of
international donor agencies are likely to be more visible,
moving large problems and issues on to the agenda, such
as lack of health-care access for the poor and the reform of
national health sectors. Specialists including scientists,
doctors, academics, and career civil servants may play
less visible but nevertheless crucial roles, proposing pol-
icy alternatives that can address these problems, hoping to
convince political leaders to take the issue seriously.
However, this distinction is not clear-cut, and there are



Agenda Setting in Public Health Policy 57

Table 1 Actors in public health policy agenda setting
Type of actor Primary sectors Examples
Political officials Public President; prime minister; parliamentarian
Senior public servants Public Minister of health; minister of finance
Mid-level public servants Public Chief of Maternal and Child Health Division in Ministry of Health; head of
state-level family planning bureau
Domestic nongovernmental Nongovernmental Women'’s health advocacy groups; national family planning associations;
organizations Catholic Church
Medical associations Nongovernmental American Medical Association; British Medical Association
Academics Nongovernmental;  Think-tank policy analysts; scientists and social scientists at universities
international
Philanthropic foundations Nongovernmental; Bill and Melinda Gates Foundation; Wellcome Trust; MacArthur Foundation;
international Rockefeller Foundation; Robert Wood Johnson Foundation
Medical journals and the Private New England Journal of Medicine; Lancet; Journal of the American Medical
media Association; New York Times; Guardian; CNN
For-profit companies Private Pharmaceutical companies (Merck; Bristol-Myers Squibb); health insurance

companies
World Health Organization; UNICEF; United Nations Population Fund (UNFPA)
World Bank; Inter-American Development Bank; African Development Bank;

United Nations agencies International
International financial International
institutions IMF

United States Agency for International Development (USAID); United

Kingdom’s Department for International Development (DFID)

Bilateral donors International
International International
nongovernmental
organizations
Public—private partnerships Mixed

International Planned Parenthood Federation; Doctors Without Borders; Oxfam

Global Fund to Fight AIDS, Tuberculosis and Malaria; Global Alliance for

Vaccines and Immunizations (GAVI)

many instances where specialists — often as part of large
policy networks — take on visible roles, contributing to the
emergence of broad issues on to national and interna-
tional health agendas.

Walt (2001) notes a transformation in the relationships
among international actors involved in health that has
influenced agenda-setting processes. After World War II,
a system of vertical representation emerged globally, as
states cooperated in international health through the
United Nations system and particularly the World Health
Organization. Over time a complex array of actors became
involved in health, and the role of the UN system dimin-
ished. She argues that the global health system is now best
characterized as one of horizontal participation, with part-
nerships (and conflicts) among a broad array of actors.
A particularly notable development since the 1980s is the
growing role of the World Bank in global health, and the
tensions this emergence has caused between this institu-
tion and the World Health Organization, which originally
had the mandate for global health coordination (Buse and
Gwin, 1998). Another prominent development is the
increasing role of private actors in global health, includ-
ing philanthropic foundations (particularly the Bill
and Melinda Gates Foundation) and a proliferation of
public—private partnerships that link pharmaceutical
companies, foundations, international agencies, non-
governmental organizations, and donor governments in
cause-specific initiatives, such as the Global Fund to

Fight AIDS, Tuberculosis and Malaria (GFATM), and
the Global Alliance for Vaccines and Immunizations

(GAVI).

Early Models of Agenda Setting

Researchers have developed a number of public policy
agenda-setting models that consider actors, processes,
and contexts (Table 2). Early frameworks include the
rationality and incrementalist models, and a model invok-
ing the concepts of legitimacy, feasibility, and support.
Newer frameworks include the streams and punctuated
equilibria models. Public health policy researchers have
employed these in order to investigate health policy
agenda-setting processes. In recent years a body of work
on international relations has come to influence thinking
on health policy agenda setting, and it is worth consider-
ing ideas from this field as well.

The rationality model was founded on a presumption
that policy makers define carefully the nature of the
problems they face, propose alternative solutions, evalu-
ate these solutions on the basis of a set of uniform and
objective criteria, and select and implement the best solu-
tons. It continues to be employed by many economics-
oriented policy analyses that use cost—benefit calculations
to select among competing alternatives. As noted above, in
health policy the desire to inject rationality into resource
allocation decisions is the impetus behind the development
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Table 2 Models of public policy agenda setting
Model View of how an issue emerges on the policy agenda Key developers
Rationality Through careful consideration of multiple possibilities Numerous

Incrementalism
at a time
Legitimacy, feasibility,
support
Streams

Slowly, as policy makers for a variety of reasons make only small changes

When policy makers consider the issue to be appropriate for government action,
easy to carry out, and supported by the public
Usually unpredictably; at random junctures, the problem itself, solutions to it, and

microeconomists
Lindblom (1959);

Wildavsky (1979)
Hall, Land, Parker, and

Webb (1975)
Kingdon (1984)

political developments converge to place it there

Punctuated equilibria
break existing policy monopolies

In a burst, as new actors with new understandings of the issue take it up and

Baumgartner and
Jones (1993)

of the disability-adjusted life year and underpins much
analysis in the cost-effectiveness tradition.

Many scholars who have studied the political dynamics
of policy making believe that the rationality model does not
capture how agendas are formed in practice, questioning the
presumption that actors deliberate in a logical, linear fash-
ion (Lindblom, 1959; Buse er 4/, 2005). Among the points
they raise are that actors have limited information, are not
able to imagine all the alternatives, even if cognizant of
multple alternatives are not likely to consider each system-
atically, hold ambiguous goals, and change these goals as
they act. An alternative understanding of the agenda-setting
process, termed incrementalism, emerged that takes into
account a number of these critiques (Kingdon, 1984). Draw-
ing in part from research on public budgetary processes,
scholars have postulated that policy makers are inclined to
take the status quo as given and carry out only small changes
at a time, making the policy-making process less complex,
more manageable, and more politically feasible than a
comprehensive rational deliberative process would entail
(Lindblom, 1959; Wildavsky, 1979). Applying this idea to
health, we observe that one of the most reliable predictors of
the size of a national health budget, as well as its subcom-
ponents such as hospital construction and maternal and
child health, is the previous year’s budget, evidence that
policy makers alter their priorities slowly.

Hall and colleagues produced one of the earliest works
that considers the role of power in public policy agenda
setting (1975). They argue that an issue is more likely to
reach the policy agenda if it is strong on three dimensions:
legitimacy, feasibility, and support. Legitimacy refers to
the extent to which the issue is perceived to justify gov-
ernment action. For instance, the control of tobacco use in
the United States formerly had little legitimacy, defined
in these terms, but this situation has changed. Feasibility
refers to the ease with which the problem can be
addressed, and is shaped by factors such as the availability
of a technical solution and the strength of the health
system that must carry out the policy. For instance, the
development of a vaccine for polio made control of this
disease much more feasible. Support refers to the degree

to which interest groups embrace the issue and the public
backs the government that is to address it. Health-care
reform in the United States failed under the Clinton
administration in part because organized medical inter-
ests mobilized to oppose its enactment.

Newer Models of Agenda Setting

In the most influential model of the public policy agenda-
setting process, Kingdon (1984) challenges traditional
models of agenda setting that conceptualize it as a pre-
dictable, linear process. He argues that agenda setting has
a random character in which problems, policies, and poli-
tics flow along in independent streams. The problems
stream is the flow of broad conditions facing societies,
some of which become identified as issues that require
public attention. The policy stream refers to the set of
alternatives that researchers and others propose to address
national problems. This stream contains ideas and techni-
cal proposals on how problems may be solved. Finally,
there is a politics stream. Political transitions, global polit-
ical events, national mood, and social pressure are among
the constituent elements of the politics stream. At partic-
ular junctures in history the streams combine, and in their
confluence windows of opportunity emerge and govern-
ments decide to act. The opening of these windows usu-
ally cannot be anticipated. Prior to the combining there
may be considerable activity in any given stream, but it is
not until all three streams flow together that an issue
emerges on the policy agenda.

Several scholars have adapted ideas from Kingdon’s
model to explain how particular health issues have
emerged on policy agendas. Reich argues that five politi-
cal streams — organizational, symbolic, economic, scien-
tific, and politician politics — all favored child over adult
health through the 1990s, explaining the higher position
of the former on the international health agenda (Reich,
1995). By organizational politics he means efforts by orga-
nizations such as the WHO and World Bank to use their
resources to enhance their authority. Symbolic politics
concerns how actors use imagery to advance their
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positions — for instance UNICEF’s effective use of the
tragedy of child ill health to mobilize social institutions
and raise funds. Economic politics concerns the ability of
for-profit organizations to advance their interests, such
as the power that the tobacco industry has wielded to
block efforts to control this substance. Scientific politics
concerns the influence of financial support and other polit-
ical factors on public health research agendas. These four
streams shape the cost—benefit calculations of national
politicians — the politicians’ stream — concerning which
problems to place on national policy agendas. Ogden ez 4.
have also drawn on Kingdon’s ideas in their research on
tuberculosis (Ogden ez 4/, 2003). They demonstrate that the
emergence of the HIV /AIDS epidemic contributed to the
opening of global policy windows, facilitating advocacy
networks to promote directly observed treatment, short-
course (DOT'YS) as a treatment of choice for tuberculosis.

Baumgartner and Jones (1993) have developed another
model that challenges the rationality and incrementalist
frameworks. Their punctuated equilibria model postu-
lates periods of stability with minimal or incremental
change, disrupted by bursts of rapid transformation.
Central to their model are the concepts of the policy
image and the policy venue. The policy image is the
way in which a given problem and set of solutions are
conceptualized. One image may predominate over a long
period of time, but may be challenged at particular
moments as new understandings of the problem and alter-
natives come to the fore. The policy venue is the set of
actors or institutions that make decisions concerning a
particular set of issues. These actors may hold monopoly
power but will eventually face competition as new actors
with alternative policy images gain prominence. When a
particular policy venue and image hold sway over an
extended period of time, the policy process will be stable
and incremental. When new actors and images emerge,
rapid bursts of change are possible. Thus, the policy
process is constituted both by stability and change, rather
than one or the other alone, and cannot be characterized
exclusively in terms of incrementalism or rationality.

For instance, Baumgartner and Jones show that little
changed in US. tobacco policy in the first half of the
twentieth century as the subject generated little coverage
in the US. media, government supported the industry
through agricultural subsidies, and the product was seen
positively as an important engine for economic growth.
Beginning in the 1960s, however, health officials mobi-
lized, health warnings came to dominate media coverage,
and the industry was unable to counter a rapid shift in the
policy image that focused on the adverse effects of
tobacco on health. Shiffman er 4l (2002) have used the
punctuated equilibria model to examine the ebbs and
flows in global attention for polio, tuberculosis, and
malaria control. They argue that priority for each of
these three diseases rose surprisingly and rapidly at

different historical junctures, in ways not explainable by
the rationality and incrementalist models of the agenda-
setting process. In each case the rise of attention con-
formed to a punctuated equilibria dynamic, in which
new actors became involved with the issue, creating new
images of the nature of the problem and of its solutions.

International Influences

These five models were developed based on analyses of
national political systems. Increasingly, agenda-setting
researchers have come to understand that policy agendas
are set not by national actors and processes alone, but also
by forces from outside the borders of individual nation-
states. International organizations, officials from other
countries, donor agencies, and philanthropic foundations,
among other transnational actors, have considerable influ-
ence over domestic health priorities, particularly those of
poor countries that are reliant upon external sources for
health funding and technical advice. A body of research
from the political science subfield of international rela-
tons offers a set of concepts useful for understanding the
agenda-setting power of these actors.

Policy Networks

Scholars are giving increasing attention to the role of
policy networks as actors in the international system.
These vary both in form and level of institutionalization.
Two of the more widely researched forms are epistemic
communities and transnational advocacy networks. Haas
(1992) and colleagues coined the term ‘epistemic commu-
nities’ to refer to groups of professionals who by virtue of
their knowledge-based authority and shared beliefs about
causal processes are able to influence national policies.
The community of scientists concerned about global
warming is one example of an epistemic community. It
has been able to influence ozone protection policy suc-
cessfully. Keck and Sikkink (1998) have examined trans-
national advocacy networks. These differ from epistemic
communities in that their members consist of multiple
organizational types, from labor unions to churches, and
are linked not by expertise but by shared commitment to
particular causes. In the early 1990s a transnational advo-
cacy network formed for reproductive health, linking
domestic women’s groups, international nongovernmental
organizations, and governments across northern and
southern countries. This network was able to dominate
the agenda at the United Nations’ Third International
Conference on Population and Development in Cairo in
1994, mounting a significant challenge to the population
control paradigm that had been ascendant for decades.
The influence of this network is the major reason that
reproductive health is now on the global health agenda.
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Policy Transfer

While attention has been paid to the emergence and
forms of these health networks, there has been less
research on the means by which they influence national
priorities. One concept of value on this subject is that of
‘policy transfer,” which concerns the use of knowledge
about policies or administrative arrangements in one time
or place to develop such arrangements in another time or
place (Dolowitz and March, 1996). Research by Ogden
et al. (2003) on the emergence of standards for the treat-
ment of tuberculosis, noted above, concerns an example of
an international network promoting policy transfer. Stone
(1999) notes that scholars employ multiple terms to
speak of the concept of policy transfer, including ‘lesson-
drawing,” ‘emulation,” ‘external inducement,’ ‘convergence,’
and ‘diffusion” She identifies three modes of transfer.
Policy may be transferred voluntarily if elites in one
country value ideas from elsewhere and import these of
their own accord. Policies may be transferred with com-
pulsion if powerful organizations such as the World Bank
threaten to withhold lending to countries that do not
embrace particular practices. Policies may be transferred
via structural forces when policy-making elites play no
active role and ideas enter national systems through pro-
cesses scholars often refer to as ‘convergence.’

Constructivist theory from political science offers a
useful framework for thinking about how policy transfer
may occur in certain instances. Constructivism works
from the premise that nation-states, like individuals,
are not isolated entities. They exist within societies of
other nation-states and are socialized into commonly
shared norms by their encounters with international
actors such as the policy networks just discussed (Finne-
more, 1996). Mainstream international relations scholars
traditionally have downplayed this form of transnational
influence as they have sought to understand the behavior
of nation-states in the international arena by looking
inside states, taking state preferences as given (Finne-
more, 1996). Constructivist theorists argue that on any
given policy issue, a state may not initially know what it
wants but come to hold certain preferences as a result of
interactions in international society with other state and
nonstate actors. For instance, a state originally may not
prioritize a health cause such as polio eradication, but it
may come to adopt the cause because domestic health
officials learn at international gatherings that other
countries are pursuing this goal and they are likely to
be left behind. Thus, constructivists argue, state prefer-
ences cannot be taken as given (Finnemore, 1996), but
rather should be conceived of as created in the process of
transnational interactions.

International organizations are critical global actors in
frameworks influenced by constructivism. Organizations
such as the WHO, UNICEF, the World Bank, and the

United Nations Population Fund are created by a global
community of nation-states with a view to serving their
jointly and individually held interests. However, these
organizations may acquire the power to act as indepen-
dent, autonomous agents, shaping the policy preferences
of the nation-states that created them (Abbot and Snidal,
1998). Thus, UNICEF pushes nation-states to prioritize
child health and UNFPA to prioritize reproductive
health, even as some of the nation-states that created
these organizations may object to their initatives. Inter-
national health policy networks, which link these actors
with other kinds of organizations, may play similar roles
in shaping national policy preferences.

Future Research

Public policy agenda setting is a well-developed field of
inquiry. Few public health scholars have paid attention to
the subject or its constructs, however, and as a result we
have accumulated little systematic knowledge on health
policy agenda setting.

We do understand a few facets of the process. It is clear
that the emergence of health issues onto policy agendas
does not conform closely to criteria that many observers
would call rational or equitable. The diseases of rich
people are more likely to appear on health agendas than
those of the poor. The health problems of wealthy
countries attract more research funding than the condi-
tions that afflict less-developed nations. In many countries,
hospitals and other tertiary care facilities that serve cura-
tive functions, often directed toward members of wealthier
socioeconomic classes, command larger percentages of
national health budgets than do local-level primary
health-care facilities that might address the health pro-
blems of the poor.

At a general level we understand why such imbal-
ances exist: The distribution of power and wealth within
and across societies heavily shape which health condi-
tions are identified as problems, which health problems
receive attention, and which health causes receive public
and private resources. The problem lies in understand-
ing the specific dynamics of these processes. What influ-
ence does the public framing of a health issue have on its
likelihood of appearing on a national agenda? Under
what conditions do policy monopolies — networks of
actors that hold the power to control and define health
issues in ways advantageous to themselves — fall> Why do
some health causes such as HIV/AIDS control rise to
global prominence while other high-burden diseases
such as malaria struggle for attention? How is the global
health agenda formed? These constitute some of the
central questions for future research on agenda setting
in public health policy.
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Conclusion

It 1s useful to consider explicitly how health agendas are
formed, both nationally and globally. Doing so reminds us
that resources are scarce, not all needs can be met, and
factors beyond rational deliberation and careful consider-
ation of evidence shape the process. The five models dis-
cussed in this chapter — rationality; incrementalism
legitimacy, feasibility, support; streams; punctuated equili-
bria— offer alternative understandings of the agenda-setting
process. Ideas from each may help in advancing our limited
knowledge of how health agendas are formed, and what
actors may do to alter health policy priorities.

See also: Health Policy: Overview; The State in Public
Health, The Role of.
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Introduction

After briefly defining aging and public health issues, this
article discusses types of physical activity appropriate for
the elderly, examines the immediate and long-term ben-
efits, and notes possible risks of such activity.

The Aging Process

Aging begins at birth. But in the public health context,
discussion focuses on changes occurring during adult life:
decreases in physical and mental performance (Shephard,
1997), increased susceptibility to various diseases, a
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resulting deterioration in the quality of life, and a pro-
gressive increase in the likelithood of death. There is much
inter-individual variation, and some 65-year-olds retain
greater functional capacity than a sedentary 25-year-old.
Individuals should thus be classed in terms of biological
rather than calendar age.

Distinction is drawn between middle age (typically,
aged 40-65 years, with minor functional losses), early
old age (65—75 years, with good overall health but more
marked function losses), middle-old age (75-85 years,
with growing difficulty in carrying out daily activities),
and very old age (>85 years, marked by chronic illness
and physical dependence) (Shephard, 1997).

Public Health Issues

A substantial fraction of total medical expenditures is
incurred in the final year of life (Fries, 1980). The result-
ing burden upon health-care systems is growing steeply
because of more sophisticated medical technology and the
increasing percentage of old and very old people in devel-
oped countries.

The value of regular, moderate physical activity to the
immediate and long-term health of young and middle-aged
adults is well established (Bouchard er 4/, 1994). However,
there remains a need to define appropriate activity patterns
and to determine their effectiveness in the elderly. It was
once accepted that humans should ‘slow down’ as they
became older, but recent research has underlined the
important contribution of regular moderate physical activ-
ity to healthy and successful aging (Fries, 1980; Shephard,
1997, 2004, Berk er al, 2006; Nelson ez al., 2007; Paterson
et al, 2007). Immediate function is maximized, with gains in
physical, psychological, and social health; independence is
prolonged, and quality-adjusted life expectancy is
increased, both in those who are currently healthy, and
those already aftlicted by chronic disease.

Physical Activity for Older Adults
Types of Physical Activity

Physical activity embraces any movement incurred in
daily living, employment, or domestic chores, in caring
for significant others, or in recreation and sport. A contin-
uum of behavior extends from the ability to undertake
such ‘actvities of daily living’ as dressing, personal
hygiene, eating, and moving in and outside the house
through participation in exercise and fitness programs
to deliberate training for masters competitions. Health
Canada (1999) recommends that seniors engage in “Active
Living” (the incorporation of an optimal amount of phys-
ical activity into everyday life), although Paterson er al.
(2007) argue that for efficacy, the acuvity must be
relatively vigorous; a few seniors continue with athletic

competition, but this is generally for social reasons rather
than a desire to break performance records (Kavanagh
et al., 1989; Shephard et al., 1995).

Efficacy

Critical variables for enhancement of function and health
are the intensity of effort relative to the initial fitness of
the individual and the total energy expended (Shephard,
2001). Some benefits require a relatively high intensity of
activity (Paterson ez al, 2007), others a substantial total
volume of moderate effort. Intensity is commonly classi-
fied in METs (ratios to resting metabolic rate). If an
effective intensity is 50% of peak METS, the requirement
drops from around 6 METs at age 35 to 2 METs at age
80 years (Figure 1). Semantic descriptions show a similar
age sensitivity; an old person’s ‘fast walk’ may seem a
leisurely pace for a young adult.

Walking: The Activity of Choice

The main physical acuvity for old people is commonly
walking. A one-year study of seniors (Yasanuga ez a/., 2006)
showed peaks in the spring and fall, but declines in summer
heat, winter cold, and days with heavy rainfall. Step counts
ranged from 4000/day among those who engaged only in
limited movements about the house to 12000 steps/day
in the most active. Assuming 8000 paces of deliberate walk-
ing (0.8m/pace), the most active individuals walked
64km/day, corresponding to l.6hours at a pace of
4 km/hour.
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Figure 1 The age-related decrease in intensity of physical

activity needed for health benefit; in a typical person, 50% of

peak aerobic effort decreases from around 6 METs at age 35
to 2 METs at age 80.
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The average man was active for 60 min/day at an
intensity <3 METs and for 23min >3 METSs; in
women, the corresponding figures were 47 min/day
<3METs and 17 minutes/day >3 METs.

Immediate Benefits of Physical Activity

Immediate benefits include a restoration of functional
capacity, gains in general health, and possibly some
enhancement of immune function.

Restoration of Functional Capacity

Aging leads to a progressive decrease in maximal aerobic
power, peak muscle force, flexibility, balance, and coordi-
nation; all of these losses can be at least partially reversed
by appropriate programs of physical activity.

Maximal aerobic power

The maximal oxygen intake per kg of body mass (the most
appropriate functional yardstick for many activities)
decreases by about 10% per decade between 25 and
65 years, and more rapidly thereafter. About a half of the
decrease is due to an accumulation of fat and a decline in
habitual physical activity (Jackson ez al, 1995); a decline
in maximal heart rate is a second important factor. The
minimum aerobic power needed for independent living 1s
12-15ml/(kg min), and many seniors drop below this
threshold around the age of 80years (Paterson er 4l
1999, 2007; von Bonsdorft ez al, 2006). The loss is some-
what less in an active person (6-8% rather than 10%
per decade, 2.8—4.2vs. 5-6ml/(kg min) per decade)
(Figure 2) (Kavanagh er al, 1989).
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Figure 2 The decline of functional capacity with age. Based on
data of Kavanagh et al. (1989) for maximal oxygen intake of
masters athletes. A more rapid loss of function may be
anticipated in sedentary individuals.

In percentage terms, the training response of 65-year-
olds matches that of younger adults (a gain of 10-20%,
3—6 ml/(kg min), equivalent to reversing at least 6—12 years
of aging) (Shephard, 1997; Paterson er al, 2007). Even
larger gains might be seen, but for the caution of the
supervising physician. In one three-year trial, we took
men who had sustained a myocardial infarction from an
initial aerobic power averaging 28 ml/(kg min) to a final
value >50ml/(kg min) (Shephard, 1981). If a task
demands a large fraction of peak aerobic power, even a
10% gain in oxygen transport can increase task endurance
by 100%.

Peak muscle force

The peak force of most muscle groups is maintained fairly
well unul 3540 years of age; there is then a progressive
loss, 20-25% to age 60years, and accelerating there-
after (Shephard, 1997). A selective loss of type II muscle
fibers restricts rapid and powerful movements (Aoyaji and
Shephard, 1992). By 70 years, 30% of men and 50% of
women cannot lift one-half of their body mass. Gradually,
strength drops below the threshold needed for activities
of daily living such as carrying groceries, opening a jar
of preserves, climbing stairs, lifting the body mass from
a toilet seat, or even climbing out of bed (Buchner
et al., 1993).

Moderate walking or aqua-fitness classes do little to
restore muscle strength, but resistive exercise can yield
gains of 30-80% over 12 months, even in frail nonagenar-
ians (Fiatarone er al, 1994; Porter, 2001; Latham er 4/,
2003; de Vos et al, 2005). Test learning and a better
coordination of contractions are initially responsible, but
lost muscle mass is gradually restored. Practical conse-
quences include faster speeds of rising from a chair and
walking, less electromyographic activity when performing
daily tasks, and faster corrective movements after tripping.

Flexibility

An age-related loss of flexibility progressively restricts
important daily tasks such as climbing stairs, sitting in a
small car, dressing, or operating switches close to the
ground. Regular physical activity can conserve and even
enhance flexibility. Specific studies have shown an 11%
increase of hamstring length when 65- to 74-year-olds
underwent a 2-year program of aerobic, strength, and
flexibility exercises, and a 15% increase of sit-and-reach
scores with 10 weeks of flexibility exercises.

Balance and coordination

An age-related impairment of balance and coordination
increases the risk of falls and resulting life-threatening
fractures (Overstall and Downton, 1998). Contributing
factors include neuron loss in the brainstem and cere-

bellum, a deterioration of proprioceptor function,
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degenerative changes in the inner ear, postural hypoten-
sion, a slow reaction speed, and insufficient muscle
strength for rapid corrective movements (Orr er al,
2006). Some studies have reported no benefit from bal-
ance training. Where gains have been seen, the likely basis
is an increase of muscle strength. Regular exercise may
also help by increasing stride length and reducing the risk
of postural hypotension.

Other General Health Benefits

General benefits include an increase of social contacts,
mental arousal, an increase of appetite, improved bowel
movements, and a reduction of sleep disturbances.

Increased social contacts

Many seniors face progressive social isolation. Mental
stimulation and social interaction are thus important ben-
efits of participation in a walking club or an aqua-fitness
class. Indeed, when evaluating postulated benefits of
enhanced physical activity, it is important that the control
group also experience a broadening of interests and
increased social contacts (Avlund er 4/, 2002).

Arousal

Many seniors are not sufficiently aroused during the
daytime. Mental sumulation is thus a helpful immediate
outcome of vigorous exercise. Possible causes include a
lessening of anxiety and depression, an increased overall
interest in life, a transient increase in cerebral blood flow,
an increased activity of reticular formation neurons, an
increased secretion of catecholamines, and a facilitated
passage of arousing chemicals across the blood—brain
barrier.

Appetite

Many seniors have a poor appetite, with an inadequate
intake of vitamins, essential minerals, and other micronu-
trients (Tiidus er al, 1989). A greater daily energy expen-
diture is likely to restore appetite, augmenting ingestion
of necessary dietary constituents.

Bowel movements

Many elderly people complain of constipation. Colonic
motility seems to be stimulated by physical activity, and
this may contribute to a lower incidence of colonic cancer
in active individuals. Possible mechanisms include physi-
cal displacement of the intestines, and an increased secre-
tion of prostaglandins; both mechanisms would require
relatively vigorous exercise.

Sleep

Sleep disturbances are another common complaint as age
advances. Causes such as chronic pain or urinary fre-
quency are not susceptible to exercise. But the arousing

effect of exercise helps seniors remain awake during the
day. Subsequent relaxation may also facilitate sleep. How-
ever, if exercise is taken too late in the day, difficulty in
getting to sleep may increase.

Immune Function

An age-related involution of the thymus causes a progres-
sive deterioration of immune function (Shinkai er al,
1998), increasing vulnerability to infection, neoplasms,
and autoimmune disorders (Shephard, 1997).
Moderately active individuals seem to avoid a decrease
of T cell proliferative response and reduced cytokine
production (Figure 3), possibly with some enhancement
of natural killer cell activity. Limited data further suggest
a reduced risk of upper respiratory tract infection (URTT).

Long-Term Benefits of Physical Activity

The long-term benefits of regular physical activity have
often been assessed in terms of overall life expectancy,
perhaps because this is easy to measure. However, from
the viewpoints of both the individual and public health
agencies, greater interest attaches to the disability-free
life expectancy (DFLE) and the quality-adjusted life
expectancy (QALE).
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Figure 3 Influence of physical activity and aging upon immune
function: comparison among sedentary young men, sedentary
elderly, and elderly endurance runners. Note that the active
elderly have greater proliferative responses to mitogens
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concentrations of IL-2 and IL-4 (pg mI~") and IFN-y (IU mI~").
Based on the data of Shinkai et al. (1995).
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Overall Life Expectancy

Those who maintain a physically active lifestyle from
early adult life have about a 2-year advantage of lifespan
(Paffenbarger and Lee, 1996). This reflects largely a
reduction of ‘premature’ mortality. The active person
shows a ‘squaring’ of the mortality curve (Fries, 1980),
with most of the cohort surviving to 80-90 years. It 1s
difficult to assess the minimum intensity of effort needed
for benefit; effects are often confounded by a resulting
increase in the volume of energy expended, but in middle
age, the critical intensity may be >6 METs (Figure 1).

It is not possible to assign individuals to lifelong exer-
cise on a random, double-blind basis. The underlying
evidence is thus essentially observational. Differences in
life expectancy can be adjusted for various covariates, but
the longer lifespan of the physically active reflects in part
a higher socioeconomic status and a healthier lifestyle (in
particular, cigarette smoking can shorten the life of a
young adult by as much as 8 years).

The increase in longevity seems less if activity is
begun later in life. At 70 or 75 years, the advantage
gained on a sedentary peer may be only a few months
(Paffenbarger and Lee, 1996). Survival curves converge,
and may even cross around 80 years (Pekkanen er 4/,
1987). Those who pursue vigorous physical activity
into the ninth and tenth decades may reduce their
survival prospects slightly (Linstexd ez 4/, 1991). How-
ever, this 1s not a good argument for remaining seden-
tary. The active person retains a substantial advantage in
terms of DFLE and QALE.

Disability-Free Life Expectancy

By 75 years of age, 90% of people have some clinically
diagnosed condition (U.S. National Center for Health
Statistics, 1993, 1994). Regular physical activity has a
substantal effect upon DFLE (Table 1); this reflects the
prevalence of chronic disease at any age, the impact of this
disease upon DFLE, and the influence of increased phys-
ical activity upon disease prevalence.

If physical activity is begun as a young adult, reason-
able estimates suggest a gain in life expectancy of
1.86 years (Table 1). However, this is supplemented by a
gain of 3.62 years DFLE (Robine and Ritchie, 1991; Jagger
et al., 2007). Benefits are likely to be smaller if actvity is
begun in old age, in part because organs may already have
sustained severe damage, and in part because a lesser
intensity and total volume of activity are tolerated.

Quality-Adjusted Life Expectancy

Factors influencing QALE include not only the impact of
physical activity upon various diseases, but also gains in

Table 1 Anticipated gains of life expectancy (LE) and
disability-free life years (DFLY) from regular physical activity
begun as a young adult.

Chronic Reduction by optimal A LE A DFLY

disease exercise (yr) (yr)

Circulatory 0.3 1.23 1.26
diseases

Locomotor 0.3 0.06 1.53
disorders

Respiratory 0.1 0.05 0.27
disorders

Malignant 0.15 0.26 0.30
neoplasms

Injuries 0.0 0.0 0.0

Vision & hearing 0.0 0.0 0.0

Mental 0.1 0.04 0.06
disorders

Diabetes 0.2 0.14 0.18
mellitus

Perinatal 0.1 0.07 0
mortality

Infectious 0.1 0.01 0.02
diseases

Totals 1.86 3.62

physical and psychosocial functioning. A gain in QALE is
one of the strongest reasons for maintaining an active
lifestyle. If a person finishes life in a wheelchair or has
insufficient energy to undertake the activities of daily
living, survival must be heavily discounted relative to
normal good health (Shephard, 1996).

It is not easy to estimate the impact of various diseases
upon QALE; much depends on an individual’s philosophy,
environment, and social support. A ‘standard gamble’
indicates how many years of life a person would forego
to eliminate all health problems. Between 30 and 65 years,
the effects of acute and chronic disease are usually small,
but mood disturbances may reduce the average person’s
quality of life by 10%; if physical actvity halves this loss,
there 1s a gain of (35 X 0.1 x 0.5), or 1.75 QALE. Between
65 and 75 years, the quality of life may be 20-50% less
than optimal, due mainly to a deterioration in functional
capacity; if regular physical activity halves this loss, a
further gain of (0.2-0.5) x (10 x 0.5), or 1.0-3.75 QALE
results. In the final year of life, limited functional capacity
reduces life quality to 20-50% of optimal, and again
assuming that physical activity has an efficacy of 0.5,
there is a gain of (0.5-0.8) x (1.0 x 0.5), or 0.24-0.40
QALE. Totaling these effects, there is a potential QALE
loss of 3.25-6.30, due mainly to poor physical function
and mood disturbances, and regular physical acuvity
could add 1.63-3.15 QALE over the course of adult life
(Shephard, 1996).



66 Aging, Physical Activity and Health

Reduced Incidence of Chronic Disease

Exercise is effective in both prevention and rehabilitation
of atherosclerotic disease, hypertension, obesity, an
adverse lipid profile, diabetes mellitus, and osteoporosis.
It alleviates anxiety, depression, and other mood distur-
bances, reduces susceptibility to certain types of neo-
plasm, and boosts function before and after surgery.
It may also enhance function in chronic pulmonary dis-
ease, reduce the incidence of low back problems, and
increase mobility in those with rheumatoid or osteo-
arthritis (Bouchard er 4/, 1994). These gains enhance
DFLE and QALE with remarkably few side effects,
although if the intensity of effort is excessive, there can
be immunosuppression, musculoskeletal injury, and even
sudden cardiac death.

Few meta-analyses consider possible age differences in
the response to physical activity. Some benefits are likely
smaller in the very old; nevertheless, the response
depends more on biological than on chronological age,
and physical activity remains important in both preven-
tion and rehabilitation of many disorders.

Ischemic heart disease

Following myocardial infarction, regular physical activity
restores cardiac and skeletal muscle function, corrects
residual angina, and reduces the risk of a fatal recurrence.
Improvements in prognosis may be smaller in the very
old, in part because they have difficulty in completing the
weekly volume of exercise associated with benefit (8 mega
Joules (MJ)/week in middle-aged adults; Paffenbarger
and Lee, 1996). The main arguments for exercise in the
elderly are an increase in functional capacity and a reduc-
tion in anginal pain, both augmenting QALE.

Congestive heart failure

Exercise programs are useful in stable congestive cardiac
failure, provided that the heart is operating on the favor-
able portion of the Frank/Starling curve. A cautious exer-
cise regimen can augment muscle strength, thus reducing
peripheral vascular impedance. Further, it increases the
ability to carry out the activities of daily living, and
enhances mood state.

Hypertension and stroke
The incidence of hypertension rises with age, and this
augments the risks of stroke and congestive heart failure.
Sedentary individuals have a 30% greater risk of hyper-
tension than those who are active, but a part of this
disadvantage reflects a greater accumulation of body fat.
In young hypertensive adults, regular physical activity
decreases both systolic and diastolic pressures by some
10mmHg. A decrease of body fat contributes to this
benefit, and reductions in pressure seem greater with

prolonged low-intensity than with high-intensity exercise.
Probably because arteriosclerotic lesions become calci-
fied in older individuals, it is more difficult to reduce
blood pressure in seniors than in young adults. Exercise
programs are particularly important in enhancing QALE
after a stroke.

Peripheral vascular disease

Physical inacuvity is a risk factor for peripheral vascular
disease, although it tends to be overshadowed by other
factors such as hypertension, hyperlipidemia, diabetes
mellitus, and cigarette smoking. In the early stages of
disease, local exercise can increase regional blood flow
and improve QALE.

Chronic pulmonary disease

Regular physical activity plays an early preventive role,
encouraging abstinence from cigarettes. In those with
established disease, exercise cannot restore damaged
lung tissue, and some functional gains are undoubtedly
psychological. However, a strengthening of the respiratory
muscles allows a faster inspiration and a slow expiration,
thereby avoiding airway collapse. The wasting of skeletal
muscles may also be reversed, and the patient may learn
to walk more efficiently, all of these changes enhancing
QALE.

Arthritis and back problems

The prevalence of osteoarthritis is not increased by mod-
erate activities such as walking or jogging, but involve-
ment in contact sport may have such an effect. Once
disease 1s established, a strengthening of muscles around
affected joints can minimize functional losses.

Regular exercise also enhances residual function in
rheumatic arthritis and muscular dystrophies. It is unwise
to exercise the affected joint if arthritis is active, but if the
condition 1s quiescent, resistance and flexibility exercises
stabilize the joint and help to restore function.

Local exercises might be thought useful for low back
pain, but available evidence is conflicting; this may be
because back problems have been evaluated relative to
overall levels of aerobic activity rather than specific train-
ing of the lumbar muscles.

Osteoporosis

The age-related loss of bone mineral and deterioration of
bone structure predispose to fractures. Regular, weight-
bearing activity conserves bone mineral and helps to
reverse osteoporosis. The stimulus comes from repeated
application of force to the bone, and much depends on the
force that an old person can exert. Additional benefits
come from an increased calcium intake in the exerciser.
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Obesity

Many people, including former athletes, accumulate fat
with aging; however, the lean profile of masters athletes
suggests the problem can be avoided if endurance activity
1s maintained. An increase in fat mass inevitably augments
the physical work an elderly person must perform when
moving about. Obesity is also a major risk factor for
diabetes mellitus, atherosclerosis, cholecystitis, certain
cancers, and osteoarthritis.

Regular physical acuvity helps to correct obesity, in
part because it increases overall energy expenditure, and
in part because it augments resting metabolic rate. It is
more attractive advice than dieting, and carries benefits
for many other body systems. Whereas dieting alone leads
to a loss of lean tissue, a combination of moderate exercise
and dietary restriction conserves muscle mass. Neverthe-
less, fat loss may be slower in the elderly, in part because
an overweight senior takes several months to increase
daily energy expenditure substantially.

Hypercholesterolemia

The blood lipid profile of the elderly person shows little
response to low-intensity exercise, but increases in HDL
cholesterol are seen if energy expenditures are sufficient
to decrease body fat. Benefit is more likely in men than in
women, perhaps because men are more willing to under-
take vigorous exercise.

Diabetes mellitus

Physical inactivity increases the risk of maturity-onset
diabetes mellitus. Moderate exercise may allow a halting
of insulin therapy, particularly if there is also some restric-
tion of food intake. Blood pressure is also reduced and the
lipid profile is enhanced, thus minimizing the cardiovas-
cular complications of diabetes. In advanced disease,
excessive physical activity may cause hyperglycemia
and/or hypoglycemia, worsening ketosis, a diabetic reti-
nopathy, infection of superficial injuries, and atheroscle-
rotic complications.

Neoplasia

Regular physical activity reduces the risk of cancer of the
colon, and possibly also the risk of breast, cervical, and
prostate tumors. Possible mechanisms of benefit include
an increase of natural killer cell activity, a prostaglandin-
based speeding of passage of carcinogens (colonic
tumors), and a decrease of body fat with reduced secretion
of sex hormones (breast and prostate tumors). Following
neoplasia, there is often poor appetite, muscle wasting,
and depression, and moderate physical activity can
enhance QALE.

Mental benefits
The enhanced physical abilities of the active person con-
tribute to an overall feeling of well-being, with enhanced

self-esteem, feelings of self-efficacy, and a reduced risk of
anxiety and depression. With vigorous physical activity,
these effects are enhanced by endorphin secretion.

Physical activity and surgery

Strokes, deep vein thromboses, and mental confusion are
frequent concomitants of surgery in the frail elderly.
Graded physical activity helps to maximize function
prior to surgery, and speeds recovery from trauma and
immobilization.

Risks Associated with Physical Activity
in Old Age

The three main risks of excessive exercise are immuno-
suppression, musculoskeletal injuries, and provocation of
a heart attack.

Immunosuppression

Very prolonged activity depresses immune function
(particularly salivary immunoglobulin secretion), increas-
ing the risk of URTI. However, old people are unlikely to
perform exercise of this severity, and because their initial
level of activity is usually low, they may reap more benefit
than younger individuals from training. Nevertheless,
masters competitors are conscious of a critical load
(often equivalent to running about 50 miles per week),
and their risk of URTTI increases if this threshold is
exceeded (Shephard ez al, 1995).

Musculoskeletal Injuries

Some organized exercise programs for the middle-aged
and elderly have been plagued by a high incidence of
musculoskeletal injuries, including stress fractures. The
usual cause is too rapid a progression of training, failure
to personalize exercise prescriptions, and excessive com-
petition by individuals with Type A personalities. The
best plan for the older person is to carry out only a little
more exercise than the previous week and, if this is well-
tolerated, to progress in similar fashion. Weakened bones
may be injured by a mild fall or even a vigorous muscle
contraction. It is thus important to avoid both icy outdoor
conditions and indoor obstacles such as loose mats. The
most popular form of physical activity for the elderly 1s
walking, and fortunately this has an extremely low rate of
injury. Nevertheless, poor vision can sometimes lead to
tripping and collision with overhead obstacles such as low
branches of trees.
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Heart Attacks

Physical acuvity increases the immediate risk of a heart
attack several-fold (Shephard, 1981). However, this disad-
vantage is offset by a substantial reduction in risk between
exercise bouts. Moreover, at any given absolute intensity
of effort, the risk of provoking a heart attack is less in a fit
person than in someone who is sedentary. Given that there
are occasions when even the sedentary person must engage
in vigorous activity, the overall prognosis is thus substan-
tally better for an active than for a sedentary person.
Aging leads to a dramatic increase in the overall inci-
dence of cardiovascular deaths, but the hours of jogging
per death do not increase, possibly because vulnerable
individuals have already died, or because the survivors
exercise less vigorously than a younger person. The risk of
death during exercise thus decreases with age. Neverthe-
less, it remains prudent to avoid heavy, violent, or com-
petitive exertion for which the individual is untrained.

Conclusions

Regular physical activity contributes both immediate and
long-term health benefits to elderly people, making a
valuable contribution to the prevention and treatment of
many chronic conditions. It extends total lifespan and,
more importantly, increases disability-free life expec-
tancy and the quality of life. Moreover, the risks of exer-
cise sometimes encountered in the younger adult are less
likely in the elderly, because they exercise less vigorously.
Regular, moderate physical activity is thus an important
health recommendation for all seniors, from those in early
old age to the very old.

See also: Active Life Expectancy; Nutrition and the
Elderly; Populations at Special Health Risk: The Elderly.
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Scope of the Problem

Agriculture originated more than 11 000 years ago and 1s
one of the world’s oldest and largest industries. Currently
over half of the world’s population is engaged in agricul-
ture, totaling 2.7 billion people in 1994 (Stellman, 1998).
Agriculture employment patterns vary in part by the level
of a country’s economic development. In many nations,
the largest share of employment is in the services sector,
followed by industry, with a small proportion, usually less
than 10%, in agriculture. In other nations, predominantly
transitional economies, agriculture accounts for the largest
proportion of employment, followed by services and then
industry (ILO, 2003). For example, in North America
7 million people are engaged in agriculture, whereas in

Asia over 2 billion people are working on farms consisting
primarily of family-owned plots. Farming in developed
countries has transitioned into large-scale production
agriculture involving larger farms often owned by compa-
nies rather than individuals. In North America and Eur-
ope, the number of family-owned farms is shrinking and
the holdings of the remaining farms are increasing. In
developed and developing nations, peasants and subsis-
tence farmers working only small plots of land produce
four-fifths of developing countries’ food supply, yet these
agricultural workers may be among the poorest sectors of
society. They may live in isolated rural conditions with
substandard housing, inadequate access to clean water and
health care, and with little or no educational opportunities
or other economic options.
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The economic hardships of rural poverty are com-
pounded by the health demands intrinsic to agricultural
labor. Farming is one of the most hazardous occupations
and people working on farms worldwide experience inju-
ries and disease associated with both subsistence and
production agriculture. Sources of hazards can be broadly
grouped into those from trauma, chemical exposure, psy-
chosocial stressors, and pulmonary exposures. Regardless
of the scale of operations, agricultural work entails
numerous occupational health risks, many of which can
be targeted for prevention. For the most part, this article
discusses health issues experienced by individuals work-
ing in agriculture including farm owners, farm family
members, and farmworkers. Risks to children living or
working in the farm environment are also discussed.

Agricultural Workers and Their Families

Some of the major health problems, both acute and
chronic, among adult farming populations include respi-
ratory disorders, cancer, neurologic problems, injuries and
traumatic deaths, skin diseases, hearing loss, stress, and
problems in reproduction. In countries where mechaniza-
tion is a routine part of farming, the leading agents of fatal
and nonfatal injuries to farmers and farmworkers are
tractors and farm machinery, followed by livestock, build-
ing structures, falls, and bodies of water. Environmental
exposures include pesticides, volatile organic compounds
(fuel), noxious gases, airborne irritants, noise, vibration,
zoonoses, and stress. Farm family members may also be
exposed to these hazards, making agriculture a unique
example of the intersection of occupational and environ-
mental exposures. On the approximately 2.2 million farms
in the United States in 1999 for example, there were
1.3 million farmworkers and 4.6 million farm residents.
In 2002 the number employed in the agriculture and fish-
ing sectors in the 15 member countries of the European
Union (EU15) was over 10 million people. The 2002 rate of
nonfatal injuries in the EU15 was 6000 per 100 000 workers,
and the leading agents responsible are similar to those in
the United States, including machinery, falls, and hazard-
ous environmental exposures. In countries where mechani-
zation 1s not routine, the leading agents of fatal and nonfatal
injuries to farmers and farmworkers are livestock, pesti-
cides, zoonoses, and stress.

Farming is also unique in that child labor is common.
Special consideration must be given to the health risks
faced by children working in agriculture. The maturing
organ systems of children and adolescents may be espe-
cially vulnerable to the harmful effects of hazards com-
monplace in agriculture such as chemical exposures and
physical stressors. Data on the scope of child farm labor in
developing countries are scarce; however, recent estimates
suggest 170 million children worldwide are working in

agriculture. Globally, child labor has been a part of plan-
tation agriculture throughout its history: families working
on plantations as contract laborers must rely on all
members of the family unit working together to increase
productivity and in turn, their compensation. On family-
owned farms in the United States, approximately 27% of
farm residents are youths less than 20 years old, and at
least 300 000 youths between the ages of 15 and 17 work
alongside their parents as farmworkers. Although the
exact number of youths exposed to farm hazards annually
in the United States is unknown, it has been estimated at
more than 2 million.

Women account for over half of the global agricultural
workforce; however, they are often overlooked in interna-
tional labor statistics. In addition to facing the same
hazards as male agricultural workers face, women working
in agriculture during their reproductive years may be
exposed to toxic chemicals or physical demands that can
also cause problems with reproduction and pregnancy
maintenance. There is also concern that all women who
are exposed to biologically active chemicals during agri-
cultural work may be at risk for hormone disruption
across the lifespan, from their prereproductive years
through menopause and beyond.

Sources of Hazards and Health Risks

Two health specialty areas dealing with agriculture are
worth noting. Agricultural medicine refers to the subdivi-
sion of public health and/or occupational medicine
included in the training and practice of health profes-
sionals. Agromedicine refers to a specialty partnership
between agricultural and medical professionals invested
in reducing illness and deaths related to agriculture.
Agromedicine has focused on core health areas of trau-
matic injury, pulmonary exposures, and agrochemical
injury. Table 1 provides a general guide to these agricul-
ture-related health risks. Rather than serving as a com-
plete guide, the table is designed to highlight the principal
exposures and possible manifestations that public health
practitioners should be aware of when designing programs
to improve health and safety in the agricultural environ-
ment (Zejda ez al., 1993).

Fatal and Nonfatal Injuries

Disabling injuries and accidental deaths represent one of
the most disturbing aspects of safety risks in agriculture.
Globally 170 000 agricultural workers die each year from
traumatic injuries and the fatal injury rate in agriculture is
twice that of other industries. Injuries on the farm involve
tractor rollovers, machine injuries, animal injuries, and
farmyard injuries. An estimated 38000 children under
the age of 20 years who lived on, worked on, or visited
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Table 1

Public health practitioners’ guide to health risks in agriculture

Organ system or

disorder Principal exposures Possible medical manifestations Practitioners’ role
Lungs Organic dust, microbes, molds, Chronic bronchitis, asthma, Recognition,
fungi, endotoxins, allergens hypersensitivity pneumonitis, environmental control,
organic-dust toxic syndrome appropriate treatment,
work practice changes
Neurologic Herbicides, insecticides, Acute intoxication, peripheral neuritis, Immediate treatment,
disorders fungicides, solvents, fumes Parkinson’s disease, acute and chronic diagnosis, public health
encephalopathy leadership
Injuries Tractor rollovers, machine Suffocation, crushing, lacerations, Community action,
injuries, animal injuries, amputations, eye injuries, emergency treatment,
farmyard injuries, cumulative musculoskeletal disorders public health leadership
trauma, repetitive strain
Hearing loss Motor noise, animal noise Deafness Hearing conservation,
diagnosis, treatment
Skin Pesticides, fuels, fungi, sun, Dermatitis, dermatophyte infections, Prevention, diagnosis,
mites, parasites cancer treatment
Psychosocial Economic hardship, uncertainty, Depression, anxiety, alcohol use, suicide Community networks,
distress excess work demands ideation social support, fair labor
practices
Cancer Herbicides, insecticides, Non-Hodgkin’s lymphoma; Hodgkin’s Early recognition,

fungicides, fumes, sunlight,
unknown

disease; multiple myeloma; soft-tissue
sarcoma; leukemias; cancer of prostate,
skin ovary, pancreas, testis

education, integrated
pest management,
public health leadership

Adapted from Zejda JE, McDuffie HH, and Kosman JA (1993) Epidemiology of health and safety risks in agriculture and related
industries. Practical applications for rural physicians. Western Journal of Medicine 158: 56-63, amended with permission from the

BMJ Publishing Group.

farms and ranches were injured in 1998, and approxi-
mately 100 unintentional injury deaths occur annually
among children and adolescents on U.S. farms (Myers
and Hendricks, 2001). Children account for about 20%
of all US. farm fatalities and a higher proportion of the
total number of nonfatal farm injuries. Farm machinery
(including tractors) is the leading cause of fatality to farm
youth less than 20 years of age in the United States. Thirty
percent of farm machinery-related deaths are among
children less than 5 years of age. Drowning is the second
leading cause of death on farms with children less than
5 years of age accounting for 32% of the deaths. The most
common injury resulting in death is to the head or brain,
accounting for nearly two-thirds of the total. The leading
sources of nonfatal injuries are surfaces, animals, and
nonindustrial off-road vehicles; and the leading causes of
these injuries are falls, off-road transportation accidents,
and being struck by objects. The parts of the body most
commonly injured are hands, head, and legs and the most
frequent types of injury are lacerations, fractures, and
scrapes or abrasions.

For all workers, but especially for field workers, fatigue
increases the risk of injury. Long hours, early morning
hours, and work in very hot conditions all increase fatigue,
as does the heavy physical labor entailed in most agricul-
tural work. The relative inexperience of young workers also
increases their risk of accidents and injury. Farmers identify
stress and overwork as a main reason for forgoing pesticide

safety practices and rushing is a well-established risk factor
for machine-related injury in a variety of settings. A study
of farm injuries in over 1000 US. farmers showed that
younger age, the presence of hearing loss or joint trouble,
and working more hours per day were among the strongest
predictors of severe injury (Hwang ez 4/, 2001).

Trauma from Overexertion or Repetitive Motion

Ergonomic hazards refer to physical demands placed on
the body that can lead to disorders and loss of function.
Agricultural work in particular has been linked to muscu-
loskeletal trauma due to the stresses on the body of
constant bending, lifting, twisting, and other awkward or
punishing work. In the European Union for example,
close to 60% of workers in agriculture and fishing
are exposed to painful positions at work half the time or
more and 50% carry heavy loads at work half the time
or more. Numerous farming tasks such as propagation and
harvesting require workers to stand, bend, or stoop in
demanding positions for long periods of time. Sprains,
strains, and overexertion are all common injuries, espe-
cially for workers engaged in manual cultivation. Nursery
workers engage in repetitive gripping and cutting. They
work virtually full-time year round without rotation to
other jobs. In the short term, horticultural workers often
report pain and numbness in the hand, wrist, and arm.
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After an extended time on the job, they are at high risk for
carpal tunnel syndrome, a disabling condition of the hand.

Noise

Although little population-based data are available, as
much as 55% of farmers older than 50 may have clinically
significant hearing impairment. Hearing impairment
related to noise generated by farm equipment develops
early in life. Rural students have a 2.5 times greater hearing
loss than urban students and that discrepancy increases
with age and number of years worked in farming. Farmers
and farm family members are exposed to excessive noise
from equipment used on the farm, including tractors, grain
dryers, combines, bush hogs, and chain saws. Noise-
induced hearing loss occurs with continued exposure to
high levels of noise; it is cumulative and irreversible.
Noise-induced hearing loss results from the destruction
of the cochlear hair cells in the inner ear. There are two
types of hearing damage caused by excessive noise. Acous-
tic trauma occurs when the ears are exposed to a single
sudden sound above 140 dB(A) (decibels measured on the
A scale, which incorporates weighting that takes into
account the ear’s varying response to sounds of different
frequencies) and the sensory cells are permanently dis-
lodged and destroyed. Gunshot blasts or explosions can
cause acoustic trauma. Prolonged exposure to noises above
85 dB(A) can result in damage, though not necessarily
permanent, to the cochlear nerve cells. Permanent damage
to hearing occurs when exposure to excessive noise levels
continues and the nerve cells are not given sufficient time
to recover. There is no universal agreement on recovery
duration. There is ample evidence that the damage is
insidious, usually beginning at a young age, and in the
long run, usually severe enough to affect a person’s ability
to hear and understand speech. Some evidence suggests
that chemicals such as solvents and pesticides can interact
with occupational noise exposure, resulting in a greater
risk for hearing loss than noise exposure alone. This mix-
ture of exposures may be particularly harmful for young
farmworkers (Perry and May, 2005).

Stress

There is little doubt that farming is one of the most
stressful occupations in both developed and developing
countries. Both farm workers and farm family members
are exposed to the economic pressures of their family
livelihood, the future of which remains precarious at
best. The influence of stress is manifested by psychologi-
cal or emotional disturbance such as alcohol abuse among
family members, as well as by the creation of insecure
working conditions. Being unmarried, having negative life
events within the past year (legal problems, substantal
income decline, and loss of something of sentimental

value), and lower perceived general health status have
been identified as significant risk factors for depressive
symptoms among male farmers in the United States.

Farm workers in general have high rates of depression.
Extreme poverty and hardship, the stress of job uncer-
tainty and frequent moves, and social stigmatization and
1solation are contributing factors. This is true for children
and youth as well. Studies have also linked depression in
workers to long hours of work in high-intensity, low-
skilled jobs, precisely the kind of labor undertaken by
farm workers.

Having one’s livelihood controlled by the uncertainty
of the weather and the agricultural market combined with
the social isolation often experienced by rural inhabitants
increase the risk for psychological distress. Rural areas of
China and Sri Lanka, for example, have seen an increase
in suicides among subsistence farmers, many of whom are
using toxic farm chemicals to poison themselves. Identi-
fying symptoms of psychosocial stress in farmers requires
history taking and consultation to determine current
social and economic conditions in the family. Depressive
symptoms are expressed differently in men and women.
Knowing that adult farm owners and farm workers are at
higher risk for psychological disturbance should alert
health-care providers and public health practitioners to
the need for outreach to these high-risk groups. Because
health-care providers are usually the first mental health
contact for rural residents, they play an important role in
the early identification of psychological distress in farm-
ers, farm workers, and their families.

Sanitation

Agricultural health clinicians have identified hygiene as
being key in preventing bacterial infections from animals
and dermatoses caused by chemical contamination. How-
ever, farmers themselves may forego the minimum sani-
tation requirements when working in fields as a means of
saving time and effort or because water is simply not
available. Regulations in the United States illustrate how
basic public health protections may not be in place for
agricultural workers. Access to clean drinking water, water
for hand washing, and toilet facilities are the minimum
sanitation requirements imposed on farms by the Occu-
pational Safety and Health Administration (OSHA), the
occupational regulatory agency in the United States. Even
these minimal requirements, however, may be ignored by
growers and by the farm labor contractors who bring in
workers. Furthermore, labor laws prohibit enforcement of
these regulations on farms with ten employees or less,
essentially exempting small farms. An estimated 95% of
all US. farms fall under this exemption. Health-care pro-
viders and public health practitioners should consider the

multiple sources of contamination in the farm
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environment and consider hygiene as having a role in
sources of infections, especially of the skin.

Heat

Heat illnesses can lead to death or brain damage and are
an ever-present danger for field workers. In the United
States alone, there are approximately 500 deaths annually
from heat illnesses. Risk for heat stress during the growing
season is particularly acute, especially during haying and
harvesting. It is recommended that workers laboring
under hot weather conditions drink a minimum of 8 oz
of water every half hour. Very high heat or humidity
increases the amount of recommended water, so that, for
example, a person working in 90 °F heat under a full sun
should drink 8 oz of water every 15 min. Ensuring sources
of fresh water are abundant is critical to maintain workers’
hydration needs. Excessive sun exposure places farmers at
risk for future skin malignancies and must be prevented
with proper head and body covering, which can also
increase the risk of heat stress from too much clothing.
Keeping farmers hydrated, protected from the sun, and
ensuring a minimum of 10 min of break time during each
hour can reduce the risk of illnesses from overexposure to
heat and sun.

Hazardous Organic and Inorganic Exposures

Potentially harmful exposures exist in a variety of forms in
the farm environment, including solvents, pesticides, paints,
welding and combustion fumes, plant toxins, and animal
bacteria and viruses. Their possible health effects vary
widely and can include acute intoxication, Parkinson’s dis-
ease, peripheral neuritis, acute and chronic encephalopa-
thy, various cancers, and reproductive problems.

Solvents

A solvent is a liquid used to dissolve other substances, but
the most toxic solvents are extracted or manufactured for
chemical use. Most solvents are colorless liquids at room
temperature that volatilize easily and have strong odors.
These compounds may be referred to as volatile organic
compounds (VOCs) in reference to their physiochemical
properties. Many commonly used solvents such as gaso-
line, kerosene, and jet fuel are mixtures of solvents and
other chemicals. They are widely used for manufacturing,
degreasing and other cleaning, and as carrying agents in
products ranging from insecticides to glues and paints.
The most common solvents and solvent mixtures found in
the farm environment include pesticides, fuels, paints, and
metal degreasers.

There is little information from animal or human
studies about the health effects of chronic low-dose expo-
sure. Solvents are most commonly inhaled in their vola-
tilized form and absorbed via the respiratory track.

Significant doses of solvents may occur through skin
exposure and absorption. Most solvents are lipid-soluble
but some are water-soluble. Animal studies in the toxicol-
ogy literature emphasize the role of solvents as neurotox-
ins. The majority of solvents are central nervous system
depressants and some have long-term neuropsychological
effects, including chronic toxic encephalopathy. In adults,
the following neurobehavioral problems resulting from
chronic solvent exposure have been recorded in the
literature: memory loss, decreased problem-solving abil-
ity, decreased attention span, impaired dexterity and
hand—eye coordination, altered reaction time, reduced
psychomotor function, and altered personality or mood.
In addition to neurotoxic effects, other documented health
effects from solvent exposure in adults are pulmonary
sensitization, bradycardia, and ventricular fibrillation,
defatting of the dermis, chemical burns, and hearing loss.

Pesticides

Agriculture experienced a chemical revolution after the
Second World War with the broad-scale introduction of
pesticides to control unwanted pests and fertilizers to
enhance soil productivity. This revolution brought with
it a series of unintended occupational and environmental
health consequences, and exposure to pesticides is a seri-
ous risk to farmworkers worldwide. Data from the United
States 1llustrate exposure circumstances for people both
working in and living in the agricultural environment.
The US. Environmental Protection Agency (EPA) esti-
mates that as many as 300 000 farmworkers suffer pesticide
poisoning each year while the US. Natural Resources
Defense Council estimates as many as 40 000 physician-
diagnosed poisonings occur each year (NRDC, 1998). The
International Labour Organization reports that globally
40 000 agricultural workers die annually from exposures to
pesticides. Only a small percentage of pesticide-related
illnesses are reported to government or health officials.

Pesticides include herbicides to control weeds, insec-
ticides to control a range of insects, nematocides to con-
trol worms, and fungicides to control molds, fungi, and
other mycotoxins. Exposures can happen when workers
are mixing, loading, transporting, or applying pesticides
and the three main routes of exposure are dermal, inhala-
ton, or ingestion. Risk of exposure can be compounded by
lack of or improper protective gear, leaking containers,
illicit formulations, faulty labeling of the chemical,
improper application, and illiteracy. Workers may also
be exposed to pesticides if they drink from, wash their
hands, or bathe in irrigation canals or holding ponds,
where pesticides can accumulate.

While acute pesticide health effects have been well
documented, epidemiological investigations continue to
evaluate chronic health effects. Toxicologic and epidemi-
ologic data reviewed in this section largely originate from
adult animal and adult human studies. Infants and children



74 Agricultural Health and Safety

may be exceptionally vulnerable to health complications
from exposures due to their developing neurological,
immunological, and reproductive systems and due to dif-
ferences in their ability to metabolize and excrete toxi-
cants (Perry, 2003).

There is evidence that farm families experience ele-
vated levels of pesticide residues in their blood and urine.
A recent investigation from the U.S. Agricultural Health
Study reported that agricultural families could receive an
absorbed dose of pesticides after application by a member
of the family. The report used indoor air sampling, hand
wipe sampling, serum, and urine monitoring to evaluate
exposures to the family of a single farm applicator. The
farmer applied the carbamate insecticide carbaryl to
pumpkins using a hand-cranked duster. His serum carba-
ryl levels rose by 3 orders of magnitude following use of
the pesticide, and the carbaryl metabolite was detectable
in his urine. Urine metabolite measurements taken from
his wife and two children showed a doubling of excretion
of the carbaryl metabolite following application of the
pesticide. These results were seen in the absence of a
quantifiable increased carbaryl concentration in indoor
air or house dust (Shealy ez al, 1997).

Additional preliminary results from the Agricultural
Health Study revealed that elevated blood serum pesticide
levels were detected in some farm families. The very potent
organochlorine insecticide dieldrin, which has been banned
in the United States since 1987, was found at significantly
elevated levels in the blood of all members of one of the six
farm families sampled. Further investigation revealed per-
sistently elevated levels of this pesticide in food samples on
the farm, although all legal food uses of this pesticide were
canceled in 1974. Other persistent organochlorine pesti-
cides identified in the blood of farm families included
chlordane and trans-nonachlor (Brock e 4/, 1998).

Residents living near fields sprayed with organophos-
phate pesticides had small reductions in plasma and whole
blood levels of the neurotransmitter enzyme cholinester-
ase during the spraying season compared with residents
living farther from the fields and with their own cholines-
terase levels off-season. At the same time, infirmary
records indicated a significant increase in visits for certain
symptoms on days when organophosphate pesticides were
sprayed. Symptoms included respiratory problems, head-
ache, and eye irritation (Richter ez 4/, 1986). These data
suggested that exposures to organophosphate pesticide
drift might result in quantifiable cholinesterase inhibition
and symptoms requiring medical treatment in residents
living nearby application fields.

In adults, acute pesticide exposures resulting in poi-
soning symptoms have been well documented. The
chronic health effects from pesticide exposures that
have been reported include neurobehavioral problems,
Parkinson’s symptoms, various cancers, and problems in
reproduction including sterility.

The problem of unintended consequences of pesticide
exposures globally is compounded by poor public health
protections for workers and a lack of comprehensive reg-
ulations focused on controlling exposures for citizens.
The World Health Organization (Dinham and Malik,
2003) estimates that 20000 women, men, and children
die of accidental pesticide poisonings each year; three
million are nonfatally poisoned, and nearly three-fourths
of a million new people each year experience chronic
effects from exposure. Some industrializing countries in
Asia and Africa are either importing pesticides that are
banned elsewhere or are producing them locally. Com-
pounds known to have considerable toxicity and that are
environmentally or biologically persistent such as organo-
chlorines remain in use in over 20 different countries
today, while the long-term ecological and public health
consequences of continued use remain unknown.

Microbes and Their Toxins

Grain dusts, molds, and fungi are among several plant-
based irritants that abound in the agricultural environ-
ment and that cause a host of respiratory problems in
adult farmers. The clinical features of adult illnesses
caused by these irritants should be considered with regard
to the potential for child exposures as well. As with other
chronic diseases, chronic respiratory diseases are likely to
originate during early exposures, with damage accumu-
lating over time until eventual clinical symptoms appear.
Preventing such exposures early may be the key to reduc-
ing respiratory disease in adulthood.

Grain dust is a complex substance composed of plant
debris, insect parts, silica, chemical residues, molds, fungi
and bacteria and their metabolites, including endotoxins.
Approximately 40% of its particles are less than 5 pum in
mean diameter and represent a respirable piece that can
penetrate the terminal bronchioles. Exposure to antigens
from organic dusts may be responsible for hypersensitiv-
ity pneumonitis, which has a reported prevalence of
0.1-15% among adult farmers. Hypersensitivity pneumo-
nis is difficult to diagnose in adult farmers because it has
an insidious course and appears as recurrent influenza-
like episodes or nonspecific respiratory symptoms and
may result in chronic respiratory problems that look like
pulmonary fibrosis.

The organic-dust toxic syndrome is an acute response
to inhaling organic dust, usually characterized by a delayed
onset of fever, malaise, and chest tightness that does not
evidence immunologic involvement and has an apparently
benign course without long-term respiratory impairment.
Possible mechanisms include a toxic reaction to endotox-
ins, mycotoxins, or proteinase enzymes of moldy plant
materials. It is related to dust level and can be reproduced
in laboratory subjects exposed to high concentrations of
grain dust. Exposures responsible for the related condition
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extrinsic allergic alveolitis (farmer’s lung) are actinomy-
cetes such as Micropolyspora faeni, fungi, and animal pro-
teins present in many agricultural environments.

Working in confined spaces such as silos or manure pits
can pose risks for exposure to toxic gases such as nitrogen
dioxide from fermented grain or methane gas emitted
from manure. Both of these gases can be fatal when
inhaled and proper ventilation of enclosures is critical
for mitigating acute exposures.

Carcinogens

While the epidemiologic data are not conclusive enough
to demonstrate causality for any one agricultural expo-
sure, a number of increased cancer risks have been asso-
ciated with either farming or specifically with pesticide
exposure, including non-Hodgkin’s lymphoma, leukemia,
multiple myeloma, soft tissue sarcoma, Hodgkin’s disease,
and cancer of the prostate, pancreas, ovary, breast, and
testis. Currently only arsenic-containing insecticides are
recognized as known human carcinogens by the Interna-
tional Agency for Research on Cancer, but many other
pesticides are suspected. Agricultural workers are also
at excess risk for developing skin cancer, which is most
often caused by chronic exposure to ultraviolet radiation
from the sun.

Skin Irritants

Data from studies of adult farmers indicate that skin
irritation starts soon after employment commencement
and increases to involve more than 60% of workers after
4 years of employment in the grain industry (Zejda ez 4l,
1993). Skin cancers, dermatophyte infections, and pesti-
cide-related skin diseases are common in farmers.

The impact of microscopic fungi on farmers’ health
seems to be greater than originally understood. The infec-
tion may be transmitted from infected humans, animals,
plants, or soil. To date, little epidemiological data on
fungal skin disease in farmers are available. Epidemiologi-
cal studies from Poland suggest that mycoses are the most
prevalent skin diseases in farmers and may be present
in over 20% of the population (Spiewak, 1998). Working
conditions on farms directly contribute to the develop-
ment of fungal infections. Farmers may spend extended
periods working in humid conditions and long hours wear-
ing rubber boots or gloves. Besides infection, fungi may
also cause noninvasive forms of skin disease, such as der-
mato-mycotoxicosis professionalis or alternariosis. Most
pesticide-related dermatoses are contact dermatits, both
allergic and irritant. Rare clinical forms also occur, includ-
ing urticaria, erythema multiforme, ashy dermatosis, para-
keratosis variegata, porphyria cutanea tarda, chloracne,
skin hypopigmentation, and nail and hair disorders.

Reducing Health Risks to Agricultural
Workers

In a work environment such as agriculture with an assort-
ment of hazards, what is the best approach to preventing
injuries and disease? A useful way of thinking about pre-
vention is to adopt an integrated strategy that draws upon
key aspects from public health, industrial hygiene, and
environmental leadership models. Occupational disease
and injury are caused by exposure to hazards on the job,
and prevention requires controlling exposures. Anticipa-
tion of hazardous exposures, surveillance of hazards and
health effects, analysis of health effects, and ultimately
hazard control are all critical parts of an integrated
approach to prevention.

Four basic choices for controlling hazards in order of
their preference are agricultural production process re-
engineering, work environment controls, administrative
controls, and worker behavior controls, including personal
protective equipment and devices. Reengineering produc-
tion agriculture means rethinking the machinery, tools,
equipment, and chemicals used to produce food world-
wide. In developed countries where farmers rely on
machinery for sowing, tilling, and cultivating crops, this
can mean redesigning how workers must interact directly
with machinery or the ways machines operate. In devel-
oping countries, production-process reengineering can
mean introducing machinery to reduce the amount of
punishing physical labor farmers must endure. Another
example of production-process reengineering is transi-
tioning to less chemically intensive agricultural practices.
Known as Integrated Pest Management (IPM), this com-
prehensive approach relies on crop diversity and natural
pest resistance sources such as beneficial insects, reducing
reliance on commercial inputs such as fertilizers and
pesticides. Integrated Pest Management programs can be
economically feasible, environmentally sustainable, and
health promoting by reducing harmful exposures to work-
ers and their families.

Developing healthy agricultural work environments
can be as basic as ensuring adequate access to clean drink-
ing water or as multifaceted as diversifying tasks within
farm cooperatives to reduce psychological monotony and
repetitive physical strain. Machine guarding the power
take off (PTOs) units on farm machines such as tractors,
hay bailers, and combines is a simple yet effective occu-
pational safety intervention focused on placing physical
barriers between workers and hazards. Optimizing admin-
istrative controls to reduce risks to workers’ health
includes enforcement of public health protections, from
child labor restrictions to controls over pesticide manu-
facturing and distribution. It is preferable to change the
working environment rather than the worker; however,
giving workers’ access to adequate information and train-
ing 1s a necessary part of promoting healthy working
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environments. Adequate training in the health risks posed
by personal exposures to pesticides and strategies for
protection is a good example of targeting worker behavior
controls to decrease hazardous exposures.

See also: Disease Prevention; Pesticides.
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Introduction

During the last 25 years, human immunodeficiency virus
(HIV) has claimed the lives of millions of men, women,
and children across the globe and has developed into an
international public health crisis. The HIV/AIDS (acquired
immune deficiency syndrome) epidemic has spared few

regions in the world and has been particularly devastating
in sub-Saharan Africa, where more than 60% of all HIV-
infected adults and 90% of HIV-infected infants reside
(Joint United Nations Program on AIDS [UNAIDS]/World
Health Organization [WHO], 2006). At the tume of the first
reports of AIDS cases among gay men in the United States
during the early 1980s, it would have been difficult to
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envision such a calamitous outcome. Even after identifica-
ton of the human immunodeficiency virus in 1983 and
diagnosis of HIV infection among heterosexual men and
women, infants and children, intravenous drug users, hemo-
philiacs, and recipients of other blood products, the enormity
of the situation was not fully recognized. As a result, the
global response to HIV was initially slow and in many parts
of the world remains inadequate, despite in-depth knowl-
edge of the salient risk factors for HIV transmission and
improved surveillance data defining the nature of the
epidemic.

Overall Prevalence of HIV

Despite significant advances in HIV prevention and treat-
ment, HIV remains a disease without a cure and continues
to threaten the social and economic stability of many devel-
oping nations. According to the AIDS Epidemic Update 2006
by UNAIDS, an estimated 39.5 million (34.1-47.1) people
worldwide were living with HIV in 2006 (Figure 1).
Approximately 17.7 million (15.1-20.9) of HIV-infected
were women, an increase of over 1 million between 2004
and 2006. In the same year, an estimated 4.3 million (3.6-6.6)
became newly infected with HIV, and approximately 2.9

million (2.5-3.5) lost their lives to AIDS (Figures 2 and 3).
HIV has infected over 65million people and claimed
over 25 million lives worldwide since 1981 (UNAIDS/
WHO, 2006).

Distinctions between HIV Types 1 and 2

Two human immunodeficiency viruses have been identified
and characterized in humans: HIV type 1 (HIV-1) and HIV
type 2 (HIV-2). While HIV-1 and HIV-2 share the same
modes of transmission, HIV-2 has a less efficient rate of
transmission than HIV-1 (Kanki ez 4/, 1994). Studies con-
ducted in Senegal estimated the HIV-2 transmission rate per
sexual act with an infected partner to be 34- to 3.9-fold
lower than that of HIV-1 (Gilbert ¢z 4/, 2003). Other studies
conducted in The Gambia, Ivory Coast, and Senegal have
demonstrated rates of mother-to-child HIV-2 transmission
to be approximately 6- to 20-fold lower than those among
women with HIV-1 infection (Andreasson ez al, 1993; Abbott
et al., 1994; Adjorlolo-Johnson ez al, 1994; O’Donovan et 4.,
2000). Studies have also demonstrated that progression to
AIDS is slower among individuals with HIV-2 compared to
HIV-1, although the consequences of immunosuppression
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and the propensity for opportunistic infections remain simi-
lar at lower CD4 counts (Marlink e 4/, 1994).

Another difference between HIV-1 and HIV-2 is in
their antiretroviral susceptibility, which may be impor-
tant in future delivery of antiretroviral therapy to Africa
and management of the epidemic. The current antire-
troviral therapy for HIV-1 includes various combinations
of nucleotide or nucleoside reverse transcriptase inhib-
itors (NRTIs), nonnucleoside reverse transcriptase
inhibitors (NNRT1s), and protease inhibitors (PIs). While
NRTTIs have been found to be as effective against HIV-2 as
they are against HIV-1 iz vitro (Mullins er al, 2004),
NNRTTs have been shown to be largely ineffective against
HIV-2 in vitro (Witvrouw et al, 1999). Pls have shown
mixed effectiveness against HIV-2 (Pichova ez al, 1997).

Given lower rates of transmission and progression to
disease with HIV-2, it is not surprising that HIV-1 is
responsible for the majority of HIV infections and AIDS
cases worldwide. HIV-2 is restricted to relatively small
geographic areas and is the predominant HIV type in the
West African countries of Guinea-Bissau, The Gambia,
Cape Verde, and Senegal, where it was first described in
1985 (Figure 4) (Barin ez al., 1985). HIV-2 is also found in

Portugal and former Portuguese colonies, such as
Mozambique, Angola, southwestern India, and Brazil,
although it is less prevalent in these regions than HIV-1
infection (Kanki, 1997).

While these differences between HIV-1 and HIV-2 pro-
mote a better understanding of HIV; it is clear that HIV-1
drives the HIV/AIDS epidemic globally, and HIV-1 will
therefore be the focus of the remainder of this article.

HIV-1 Groups and Subtypes

The great genetic diversity of HIV is reflected in the
many genotypes or clades that have been 1dentfied. Cur-
rently, HIV-1 genotypes are divided into Groups M, N,
and O, with Group M being further subdivided into
subtypes A to K because it is the most common. Groups
N and O are limited to West Africa. Group O represents
the outlier strains, while Group N represents ‘new group’
or non-O and non-M strains. Generally, intragenotype
strain variation is less than 15%, while intergenotypic
variation is 20-30% (Burke, 1997).
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Subtypes A to K are defined by significant clustering
across the genome and are often more prevalent in partic-
ular regions of the world (see Figure 4) (McCutchan,
2006). Of these subtypes, subtype C is currently the most
common subtype worldwide, and is found in the eastern
and southern parts of Africa and in India (McCutchan,
2000). Subtype B predominates in the United States and
Europe, subtypes A and D are found in eastern parts of
Africa, and subtype E in South-East Asia.

Several studies suggest that subtypes A to K differ in
their primary mode of transmission, virulence, and infec-
uvity. In Thailand, where subtypes B and E were both
prevalent at the start of the epidemic, subtype E was
initially the major subtype among female sex workers,
while subtype B was associated with intravenous drug
use (IDU) (Nelson er al, 1993; Nopkesorn et al., 1993).
However, subtype E subsequently became more common
than subtype B among IDUs, indicating that mode of
transmission may be less important than other biological
or behavioral factors (Nopkesorn er 4/, 1993). In Kenya,
subtypes A, C, and D all circulate and individuals infected
with HIV-1 subtype C have been found to have higher
plasma RNA levels and lower CD4 counts compared to
individuals with subtypes A or D (Neilson ez 4/, 1999). In
Uganda and Kenya, HIV infection with subtype D has
been associated with more rapid progression when com-
pared to infection with subtype A (Kaleebu er 4/, 2001,
Baeten ez 4l, 2007). However, in Sweden, studies showed
no differences among subtypes A, B, C, or D when exam-
ining clinical HIV disease progression (Alaeus ez al., 1999).

Individuals may also be coinfected with 2 strains of
HIV-1 and these may be the same or different viral sub-
types. Coinfection occurs when a person acquires two
different viral strains simultaneously or when a chroni-
cally HIV-infected individual is reinfected with HIV-1, a
phenomenon also known as super-infection. This has led
to recombinant forms of HIV-1, which may in turn be
transmitted and have the potential to become major
strains within populations. For example, a recombinant
form comprised of subtypes A and E is a major circulating
strain throughout South-East Asia and a recombinant
strain of subtypes A and G is a major strain in West Africa.
Recombinant strains will undoubtedly continue to emerge
and challenge those involved in HIV vaccine develop-
ment, surveillance efforts, and clinical care.

Modes of HIV Transmission: Rates and
Risk Factors

Understanding the different modes of transmission and
appreciating associated risk factors play an essential role
in grasping the epidemiology of the HIV /AIDS epidemic.
HIV may be transmitted via sexual intercourse (either

male to female, female to male, or male to male), via
IDU, vertically from mother to child, through transfusions
of blood or other blood products, or via occupational
exposure to HIV-infected bodily fluids.

Sexual Transmission

Sexual transmission accounts for the 75-85% of HIV
infections worldwide and heterosexual
accounts for the vast majority of these transmission events
(Royce er al,, 1997). The likely explanation for this is that
heterosexual transmission predominates in those regions
of sub-Saharan Africa with the highest HIV prevalence,
rather than that heterosexual intercourse is a more effi-
cient means of transmission. The average rate of infection
for vaginal intercourse is estimated to be 0.0011 per
contact and several studies suggest vaginal transmission
from an infected male to an uninfected female is more
efficient than when the female partner is HIV-infected
(Figure 5) (Gray er al, 2001). This is in comparison to
significantly higher rates for unprotected anal sex, which
1s the most efficient mode of sexual transmission and
has an average rate of infection of 0.0082 per contact
(Vittinghoft ez al., 1999).

One of the most significant and well-established risk
factors in sexual HIV-1 transmission is the quantity of
HIV-1 in the blood of the infected partner. In a rural
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district of Uganda, one study demonstrated a significant
dose-response relationship between increased HIV-1
RNA viral load in plasma and increased risk of transmis-
sion. For every log; increment in the viral load, there was
a 2.5-fold increase in HIV-1 transmission and no trans-
mission occurred in this cohort when the infected partner
had a plasma HIV-1 RNA level less than 1500 copies per
milliliter (Quinn ez 4/, 2000).

The highest HIV-1 viral load occurs in the setting of
end-stage AIDS and during primary HIV infection,
making these periods of high transmission risk. The latter
1s a particular concern from a public health standpoint
because when a person is first infected with HIV, he or she
may not know his or her HIV status, and may unknow-
ingly spread HIV at high rates. A study in Uganda demon-
strated that the highest HIV transmission rates were
within 2.5 months after seroconversion of the infected
partner, which represents primary infection (0.0082 per
coital act), and during the period 6—26 months before the
death of the infected partner, which represents advanced
AIDS (0.0028 per coital act). The average rates of HIV
transmission were 0.0007 per coital act among chronically
infected partners (Wawer ez 4/, 2005).

Genital shedding of HIV-1 may also increase HIV
transmission risk and some have suggested that it may
be a better predictor of HIV transmission than systemic
HIV-1 viral load (Baeten and Overbaugh, 2003). A num-
ber of studies have reported strong correlation between
plasma and genital tract HIV-1 levels; however, one
published study has found a significant association
between genital HIV shedding and increased transmission
(Pedraza et al., 1999).

Another factor that appears to increase risk of trans-
mitting HIV, as well as risk of acquiring HIV in the
exposed, uninfected partner, is the presence of sexually
transmitted infections (STIs). STIs may facilitate HIV
shedding in the genital tract, cause local recruitment of
susceptible inflammatory cells, or disrupt genital mucosal
surfaces. Increased risk of both HIV transmission and
acquisition has been shown for both ulcerative and non-
ulcerative STIs. Early studies identified syphilis as
increasing risk of acquisition 3.1- to 12.8-fold (Otten
et al., 1994). A separate study found a fivefold increase in
acquisition of HIV in the presence of genital ulcers, where
89% of the ulcers were chancroid (Cameron ez a/., 1989).
The ulcerative STT that has received the most attention
recently has been herpes simplex virus type 2 (HSV-2).
Two meta-analyses have demonstrated that having
HSV-2 increases the risk of transmission approximately
threefold (Freeman er 4/, 2006) and increases risk of
HSV-2 acquisition twofold (Wald, 2004). The association
between HSV-2 infection and HIV systemically and in
genital secretions has been firmly established in a recent
trial in Burkina Faso which showed that HSV suppression
therapy with valacyclovir significantly reduced genital

and plasma HIV-1 RNA level in women who are coin-
fected with HSV-2 and HIV-1 (Nagot ez 4/, 2007). Rando-
mized clinical trials (RCTs) testing the hypotheses that
HSV-2 suppression will reduce risk of HIV transmission
and acquisition are underway.

In terms of nonulcerative STIs, several studies have
shown significantly increased risk in the acquisition of
HIV in the presence of gonorrhea, chlamydia, trichomo-
niasis, and bacterial vaginosis (Plummer ez 4/, 1991; Laga
et al., 1993; Craib er al, 1995; Sewankambo er al, 1997;
Taha er al, 1998). These data and others led to four
community-level RCTs conducted in Mwanza, Tanzania,
Rakai, Uganda; Masaka, Uganda; and Manicaland,
Zimbabwe to see the effect of STI treatment on HIV
transmission. The study in Mwanza showed a 38% reduc-
tion in HIV incidence among those receiving the inter-
vention to prevent STIs when compared with the
nonintervention group (Grosskurth ez 4l, 1995); however,
none of the other three studies was able to demonstrate a
positive impact of STI treatment on HIV transmission
(Wawer er al., 1999; Kamali er 4/, 2003). The main expla-
nation for these discordant findings is that Mwanza repre-
sented a community that was in an early phase of the HIV
epidemic, while the other three communities were in a
more mature phase of the epidemic (Korenromp er 4l,
2005). Therefore, new HIV epidemics characterized by
high-risk behavior may benefit significantly more from
interventions than HIV epidemics in a more mature phase.

Vaginal microbicides targeting STTs and HIV have also
been evaluated for a protective effect against HIV trans-
mission. Nonoxynol-9 has been studied in several RCTs,
and to date, none has shown any benefit against HIV
transmission (Kreiss er al, 1992; Wilkinson er al, 2002).
In fact, some of these studies have demonstrated increased
risk of HIV transmission among those women using the
microbicide, probably secondary to increased genital
inflammation and ulceration. Such risks are being closely
monitored in ongoing RCTs examining other microbi-
cides to determine their impact on HIV transmission.

Hormonal contraception is another potential risk fac-
tor for HIV acquisition that has been extensively studied.
Hormonal contraception could increase a woman’s sus-
ceptibility via hormonally induced changes in the vaginal
mucosa or through associated cervical ectopy (Chao ez 4/,
1994; Daly er al., 1994; Sinei ez al., 1996). However, recent
studies, including a trial following 6109 women in
Uganda, Zimbabwe, and Thailand, have not found an
association between hormonal contraceptive use and
HIV acquisition (Mati er 4l, 1995; Morrison et al., 2007,
Myer ez al., 2007).

Increased transmission rates have also been associated
with specific sexual practices and several partnership
factors. The different modes of sexual intercourse differ
in their efficiency of HIV transmission, with anal inter-
course having the highest rates of transmission, followed
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by vaginal, and then oral sex (Royce er 4l, 1997). In
addition, traumatic sex (fisting, rape), sex while under
the influence of alcohol or cocaine, sex during menses,
sex during pregnancy, the use of vaginal desiccants, and
the use of vaginal tightening agents have been associated
with increased HIV transmission risk in several studies
(Lazzarin er al., 1991; Henin e al., 1993; Seidlin ez al,, 1993).
Partnership factors that increase HIV transmission risk
include high number of partners, high frequency of sexual
contact, and concurrency. Concurrency is a partnership
timing factor defined as being engaged in more than one
sexual relationship at a single time point. In contrast,
serial monogamy occurs when each partnership ends
before the start of the next sexual relationship (Morris
and Kretzschmar, 1997).

One important intervention to prevent HIV trans-
mission is condom use. In several longitudinal studies,
consistent condom use was 80-87% effective in pre-
venting HIV transmission (Davis and Weller, 1999; Weller
and Davis, 2002). Condom use is also associated with
decreased transmission of gonorrhea, chlamydia, and
HSV-2, all important HIV risk factors (Shafii er al,
2004). Despite these compelling data, increasing condom
use within at-risk populations has been a challenge. Sev-
eral behavioral studies designed to reduce risky behavior
and increase condom use have had no impact on HIV
incidence (Hearst and Chen, 2004).

Strong data also support circumcision of adult men as a
means to protect against HIV transmission. A number of
observational studies have demonstrated a significant
association between male circumcision and HIV trans-
mission (Quinn ez al., 2000). These were recently validated
in three large clinical trials, which randomized men to
circumcision or no circumcision. One biological explana-
tion is that keratinization of the glans when circumcised
prevents tears and abrasions and decreases the presence of
Langerhans cells and other HIV target cells (Quinn,
2006). The first RC'T was completed in South Africa and
showed 60% protection against HIV infection in the
intention to treat analysis and 75% protection in the per
protocol analysis (Auvert ef al., 2005). Two other concur-
rent RCTs in Kenya and Uganda were recently published
and confirmed that male circumcision reduced HIV inci-
dence in men with similar risk reduction as the RCT in
South Africa (Bailey ez al, 2007; Gray ez al., 2007).

Transmission via Injection Drug Use (IDU)

HIV transmission from IDU accounts for 15-25% of HIV
infection globally and approximately one-third of HIV in-
fection outside sub-Saharan Africa. The rate of HIV trans-
mission for IDU is 0.0067 per exposure (see Figure 5)
(Kaplan and Heimer, 1992). The majority of HIV-infected
intravenous drug users live in Southern China, East Asia,
the Russian Federation, and the Middle East. In some

regions, such as Eastern Europe and Central Asia, approxi-
mately 80% of incident HIV cases result from IDU
(UNAIDS/WHO, 2006). As there are approximately 13
million intravenous drug users globally, and 8.8 million in
Eastern Europe and Asia, HIV prevention efforts targeting
IDU are essential in curbing the rapid spread of HIV in
these regions.

The greatest risk factor for HIV transmission via IDU is
the use of contaminated syringes, needles, and other para-
phernalia. This is most often associated with the practice
of sharing drug paraphernalia, which can occur for cul-
tural, social, legal, or economic reasons. Sharing with
multiple injection partners i1s an added risk factor. This
can take place at sites where drugs are sold and injection
equipment is made available for rental, such as in ‘shooting
galleries’ (Marmor er al,, 1987). Practices that increase risk
when sharing include backloading, frontloading, and boot-
ing. The first two occur when a drug solution is squirted
from a donor syringe into another by removing the
plunger (backloading) or needle (frontloading) from the
receiving syringe. Booting is the practice of repeatedly
drawing blood into the syringe and mixing it with drug.

In addition to drug practices, the type of drug may be
important. The use of cocaine has shown higher risk of
HIV transmission when compared to heroin (Anthony
et al., 1991), perhaps due to the need for more injection
frequency and also the more frequent practice of booting
in cocaine drug injection. Also, cocaine 1s associated with
high-risk sexual practices.

Another risk factor that is intimately linked with IDU
is commercial sex work (Astemborski er al, 1994). Drug
users often have to fund their habits by working as sex
workers and drug-using commercial workers are less
likely to use condoms than nonintravenous drug users.
HIV epidemics in China, Indonesia, Kazakhstan, Ukraine,
Uzbekistan, and Vietnam are fueled by the overlap of
commercial sex work and IDU (UNAIDS/WHO, 2006).

One way to decrease the risk of HIV transmission
among intravenous drug users is through cessation of
drug injection. Methadone or buprenorphine replace-
ment has been associated with a decrease in risk of HIV
infection among users as a result of decreases in drug use
(Sullivan er al, 2005). However, pharmacotherapy has
overall been unsuccessful in complete cessation of IDU
(Amato et al., 2004). Other methods to decrease the risk of
HIV include syringe and needle exchange programs.
These programs offer clean syringes and needles in
exchange for used injection equipment, with the goal of
decreasing needle and syringe sharing. Several studies in
the United States, the United Kingdom, and the Nether-
lands have shown them to be effective (Buning ez 4/, 1988;
Donoghoe er al., 1989; Watters ez al., 1994). Despite studies
that show decreased needle sharing, there has been much
controversy surrounding these programs due to concerns
that the programs are condoning drug use and may
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increase the prevalence of drug use by making syringes
and needles more available. These concerns have not been
validated in other studies in the United States, Britain,
France, Sweden, and the Netherlands, which showed no
increase in the prevalence of drug use in the setting of
needle exchange (Brickner ez 4/, 1989; Oliver et al., 1994,
Paone and Des Jarlais, 1994). An additional benefit of
needle exchange programs is that they provide an oppor-
tunity for counselors to educate drug users about preven-
tive interventions.

Mother-to-Child Transmission

Vertical transmission rates in many developing countries
remain as high as 10-20% even though the likelihood an
HIV-1-infected mother will transmit HIV-1 to her infant
has been reduced to less than 1% in the United States and
Europe. As a result, more than 500 000 infant HIV infec-
tions occur each year in sub-Saharan Africa and other
resource-limited settings (UNAIDS/WHO, 2006). Differ-
ences in transmission rates may be attributed in part to
poor access and uptake of HIV diagnostic testing and
prevention interventions in those regions with the highest
HIV prevalence among women of reproductive age.
A number of other factors, including infant feeding prac-
tices, rates of coinfections, and breast pathology, also
contribute.

HIV may be transmitted from mother to infant during
pregnancy (iz utero), during delivery (intrapartum), or
through breast-feeding. In the absence of antiretroviral
therapy, the overall transmission rate among non-breast-
feeders is approximately 15-30% (Figure 6). Among
non-breast-feeding women, approximately two-thirds of
mother-to-child HIV-1 transmission events occur during
delivery when the baby passes through the birth canal and
1s exposed to infected maternal blood and genital secre-
tions. The remaining infant infections are attributable to
in ytero transmission.

In resource-limited settings, the majority of HIV-1-
infected women breast-feed their infants due to lack of
clean water or safe alternatives to breast milk, or due to
stigma associated with not breast-feeding in regions
where breast-feeding is the norm. Consequently, overall

Breast-feeders

In utero Intrapartum | Breast milk [ Overall

5-10% 10-20% 10-20% | 30-45%
Non-breast-feeders

In utero Intrapartum | Overall

5-10% 10-20% 15-30%

Figure 6 Timing and absolute rates of vertical HIV-1
transmission.

rates of transmission in the absence of antiretroviral pro-
phylaxis increase to 30—45% (John and Kreiss, 1996) and
several studies suggest that breast milk exposure accounts
for one-third to one-half of these transmission events.
Transmission during the i utero and intrapartum periods
contributes the remainder of infections in proportions
similar to those among non-breast-feeders (see Figure 6).

Valuable data on breast milk transmission rates were
collected in a randomized clinical trial of breast-feeding
versus formula feeding in Kenya where 16% of infants
acquired HIV-1 via breast milk during the 2-year study
period (Nduat er al, 2000). The proportion of trans-
mission events attributable to breast-feeding was 44%. A
subsequent meta-analysis of nine cohorts of HIV-
l-infected breast-feeding mothers found similar results,
reporting that the proportion of infant infections attrib-
utable to breast-feeding after the first month postpar-
tum was 24—42% (Coutsoudis er 4/, 2004). Risk of breast
milk transmission after the first month appears to
remain relatively constant over time, with transmission
events continuing to accumulate with longer duration of
breast-feeding (Coutsoudis e al, 2004). During this
period, the risk of infant HIV-1 acquisition per liter of
breast milk ingested is similar to the risk of an unpro-
tected sex act among heterosexual adults (Richardson
et al., 2003).

High maternal plasma HIV-1 RNA load has been
consistently associated with increased transmission and
is considered the most important predictor of vertical
transmission risk (Dickover ez 4/, 1996). Several studies
have demonstrated that reduction of HIV-1 viral load
with antretroviral drugs decreases overall rates of trans-
mission, and this has become the mainstay of global pre-
vention efforts. HIV-1 viremia 1s highest in the setting of
advanced disease and is usually associated with severe
immunosuppression. High HIV-1 levels also occur during
acute HIV infection, a time when a woman may not
realize she is at risk for transmitting HIV-1 to her child.
This has been examined in one study of women acquiring
HIV-1 postpartum which found that there was a twofold
increased risk of transmitting HIV-1 via breast milk dur-
ing acute HIV (Dunn and Newell, 1992).

In addition to HIV-1 viral load, several biological and
behavioral factors contribute to increased transmission
risk. Ascending bacterial infections that cause inflamma-
tion of the placenta, chorion, and amnion have been
associated with increased in utero transmission in several
observational studies (Taha and Gray, 2000). Sexually
transmitted infections (STTs), such as syphilis and gonor-
rhea, are considered to increase risk of transmission via
this mechanism (Mwapasa ez 4, 2006), as well as chorio-
amnionitis resulting from infection with local vaginal or
enteric flora. However, the role of chorioamnionitis was
not confirmed in a randomized clinical trial of more than
2000 women comparing antibiotic treatment of ascending
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infections to placebo which found no difference in trans-
mission events between the two arms (Taha ez a/., 20006).

Other risk factors include infant gender and malarial
infection of placental tissue, which has been inconsis-
tently reported to increase mother-to-child HIV-1 trans-
mission (Brentlinger ez 4/, 2006). Strong associations have
been found between infant gender and % utero transmis-
sion in several cohorts (Galli ez 4., 2005; Taha ez al., 2005;
Biggar er al, 2006). Female infants have a twofold
increased risk of infection at birth when compared to
male infants, perhaps because 7z utero mortality is higher
for male HIV-1-infected infants than for females (Galli
et al., 2005; Taha er al., 2005; Biggar ez al., 2006).

Risk factors influencing the intrapartum period
include genital tract HIV-1 levels, genital ulcer disease,
delivery complications, and breaks in the placental barrier
that may cause maternal—fetal microtransfusions. Genital
ulcer disease has been shown to increase mother-to-child
HIV-1 transmission at least twofold, both in the presence
and absence of antiretrovirals (John eral., 2001; Chen ez al.,
2005; Drake er al., 2007). The majority of genital ulcers are
caused by HSV-2, and in regions with high HIV-1 sero-
prevalence, HSV-2 seroprevalence is greater than 70%
among women of reproductive age. Other risk factors for
intrapartum transmission include prolonged duration of
ruptured membranes and cervical or vaginal lacerations
that occur during delivery. To restrict exposure to mater-
nal HIV-1 in blood and mucosal secretions, cesarean
section has been used effectively in many settings.

Two of the most important determinants of breast milk
transmission risk are duration of breast-feeding and HIV-1
viral levels in breast milk. Introduction of food other
than maternal milk may also exert an effect on HIV-1
transmission risk, potentially by compromising infant
mucosal surfaces in the oropharynx and gut. Breast milk
viral load increases with increased plasma viremia and
also as a result of local factors. These include breast
inflammation resulting from mastits, breast abscess, or
other breast pathology, and inflammation within the
breast milk compartment in the absence of clinical symp-
toms, which is known as subclincal mastitis (John er al,
2001). Rates of subclinical mastitis are reported to be as
high as 30% among HIV-1-infected breast-feeding
women, and several studies have found it to be associated
with increased HIV-1 levels in breast milk, as well as
greater risk of infant HIV-1 acquisition (Willumsen ez /.,
2003).

Transmission via Exposure to Blood Products

HIV transmission through blood transfusion and blood
products has become rare after much progress in institut-
ing careful screening and limiting the use of transfusions.
Stringent screening of blood and blood products was a
high priority at the start of the epidemic when it became

known that transfusion with HIV-infected blood was an
extremely efficient mode of transmission. In retrospective
studies, approximately 90% of transfusion recipients were
infected per single contaminated unit of blood (Donegan
et al, 1990), and 75-90% of recipients of Factor VIII
concentrate acquired HIV (Caussy and Goedert, 1990).

In developed countries, blood product screening for
HIV includes serologic and nucleic acid donor testing. In
Canada, the estimated risk of HIV-infected donation being
accepted was 1 per 7.8 million donations in the period from
2001 to 2005 (O’Brien ez al., 2007), and in the United States,
the estimated risk of an HIV-infected donation being
accepted was 1 per approximately 2.1 million donations
in 2001 (Dodd ez al., 2002). While great strides have been
made to improve the safety of the blood supply in many
countries, antibody screening of blood donors is not uni-
versally done in many developing countries due to the lack
of resources. In addition, some developing nations still rely
on paid donors for their blood banks, and these paid donors
have been shown to be at high risk for bloodborne infec-
tions (Volkow and Del Rio, 2005).

Occupational Exposure and HIV
Transmission Risk

Health-care workers and laboratory personnel have a
higher risk of HIV infection than individuals in other
occupations. The average risk of HIV transmission is
approximately 0.3% following percutaneous exposure to
HIV-infected blood (see Figure 5) (Bell, 1997). Acciden-
tal percutaneous exposure carries the highest risk of
subsequent infection and is the most important cause of
occupational HIV transmission. Needlesticks are the most
common cause of a percutaneous accident, and factors
that increase transmission from a needlestick accident
include deep puncture with a large-bore needle, larger
quantity of blood, and exposure to blood from an HIV-
infected individual with a high HIV viral load (Cox and
Hodgson, 1988). Contaminated surgical instruments have
also been associated with percutaneous injuries. Non-
penetrating accidents that involve intact skin are far less
risky. Retrospective data suggest that immediate initiation
of effective antiretroviral drugs can decrease risk of
acquiring HIV after an occupational exposure (Cardo
et al., 1997). Currently, recommended postexposure pro-
phylaxis comprises a two- or three-drug antiretroviral
regimen, depending on the nature and severity of the
exposure (CDC, 2005).

Regional HIV Surveillance Data

The HIV epidemic has developed distinctly in different
regions. Generalized epidemics occur when the general
population HIV prevalence reaches 1% or more, and
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concentrated epidemics are described as an HIV preva-
lence of 5% or more in high-risk groups.

Sub-Saharan Africa: Overview

In 2006, HIV and AIDS continue to have a devastating
effect on sub-Saharan Africa which is home to 24.7 million
people living with HIV and 63% of all HIV-infected
individuals in the world. Approximately 2.8 million peo-
ple became newly infected in sub-Saharan Africa in
2006, and approximately 2.1 million people died from
HIV in this same year. Women are more likely to be
infected than men in this region, and 59% of all HIV-

infected persons are estimated to be female (Figure 7)
(UNAIDS/WHO, 2006).

Southern Africa

Within sub-Saharan Africa, Southern Africa has the high-
est burden of disease, accounting for 32% of HIV-infected
individuals and 34% of AIDS deaths in the world. All
countries of Southern Africa continue to increase in prev-
alence, except Zimbabwe, where HIV seroprevalence
among adults has reduced to 20.1% from 22.1% in 2003.
A decrease in HIV prevalence was reported in antenatal
clinics in Zimbabwe from 30-32% in 2000 to 24% in
2004. Swaziland has the highest adult prevalence of HIV
globally at 33.4%, and South Africa has the second great-
est number of HIV-infected persons among all nations in
the world after India. Across Southern Africa, the death
rate from AIDS significantly increased in both men and
women between 1997 and 2004, despite increased anti-
retroviral availability and use.

East Africa

Overall, HIV prevalence has been stabilizing or decreas-
ing in this region of Africa. Kenya, Tanzania, and Rwanda
have all shown a decline in prevalence over the last
several years. In Kenya, adult HIV prevalence decreased

from 10% in the late 1990s to approximately 6% in 2005
(Kenya Ministry of Health, 2005), and in Tanzania, adult
HIV prevalence decreased from 8.1% to 6.5% between
1995 and 2004 (Somi er al, 2006). There is concern that a
similar trend may not continue in Uganda where there is a
decrease in consistent condom use and increase in the
number of men with more than one partner (Uganda
Ministry of Health, 2006). In addition, there is concern
that the growing number of intravenous drug users, espe-
cially in Kenya, Tanzania, and Zanzibar may significantly
modify the course of the epidemic in these regions
(Ndetei, 2004; Odek-Ogunde, 2004).

West and Central Africa

The epidemic has been less severe overall in West Africa
compared to East and Southern Africa. There is declining
HIV prevalence in Ghana, Cote d’Ivoire, and Burkina
Faso; however, prevalence appears to be increasing in
Mali (WHO, 2005). In Mali, the HIV seroprevalence
using antenatal clinic data has increased from 3.3% in
2002 to 4.1% 1in 2005. In Nigeria, which is known to have
the third largest number of HIV-infected persons in the
world, as a result of its large population, HIV prevalence
appears to have stabilized at approximately 4.4% in 2005.

Asia: Overview

In 2006, there were 8.6million people infected with
HIV in Asia. Of these, 960 000 people were newly HIV-
infected in 2006, and approximately 630000 people
died from AIDS. Compared to countries in sub-Saharan
Africa, seroprevalence in most Asian countries is lower;
however, generalized epidemics are found in Thailand,
Cambodia, and Myanmar.

South-East Asia
South-East Asian countries have the highest HIV preva-
lence in Asia due to the commercial sex industry,
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widespread IDU, and transmission among men who have
sex with men (MSM) (Figure 8). While the epidemic
appears to be stabilizing in Thailand, Cambodia, and
Myanmar, in Vietnam the number of infected individuals
has almost doubled in number between 2000 and 2005.
Despite the overall stabilizing trend in Thailand, there is a
growing concern that the epidemic is increasing within
the general population. One-third of newly infected indi-
viduals in 2005 were married women. In Cambodia, the
stabilizing trend may have been partly due to behavioral
changes in the commercial sex work industry. Consistent
condom use increased from 53% to 96% among brothel-
based sex workers in the major cities of Cambodia (Gor-
bach ez al., 2006) and this was followed by a decline in the
HIV prevalence among sex workers from 43% to 21%
between 1995 and 2003 (National Center for HIV /AIDS,
2004).

China

Currently, there are 650000 people living with HIV in
China, and approximately 45% of these individuals are
intravenous drug users (China Ministry of Health, 2006).
The epidemic initially occurred in rural provinces along
the major drug trafficking routes, and major outbreaks
from HIV-1 commercial plasma donors worsened the
epidemic (Wu ez al, 2001). Sexual transmission has further
fueled the spread of HIV to urban areas in China, which
from 1998 to 2005 experienced an exponential increase in
new HIV cases (Wu ez al, 2007). New cases were estimated
to climb from 3300 to 36 000 during this period, with a
greater proportion due to sexual transmission in popula-
tions considered at lower risk. As a result, there is concern
that the epidemic is now spreading from high-risk popu-
lations of intravenous drug users and commercial sex
workers to the general population.

Eastern Europe and

Latin America

India

The second most populous nation, India, had approxi-
mately 5.7 million HIV-infected people in 2005, more
than any other country in the world. Most of these
reported HIV cases are concentrated in 6 of the 28 states
of India where transmission is occurring through unpro-
tected heterosexual intercourse. Among those infected,
38% are women and HIV prevalence among women
from 206 antenatal clinics has declined from 1.7% in
2000 to 1.1% in 2004 (Kumar ez 4/, 2006). The epidemics
in the northeast part of India are mainly due to IDU.

Eastern Europe and Central Asia

Currently, there are 1.7 million people living with HIV in
Eastern Europe and Central Asia, where new cases of
HIV have grown significantly in the past decade and
continue to increase. Ukraine and the Russian Federation
comprise 90% of HIV infections of this region (EuroHIV,
2006), and approximately 80% of those infected in
the Russian Federation are 15 to 30 years of age. The
primary mode of transmission in this area is IDU, which
makes up approximately 67% of cases in Eastern Europe
and Central Asia (see Figure 8). However, the number
of newly infected individuals through unprotected sex is
also growing.

Latin America and the Caribbean

Approximately 250000 people are living with HIV in
the Caribbean. The epidemic was initially due to the
commercial sex industry and eventually spread into the
general population. In addition, 10% of those who are
HIV-infected are MSM. The HIV infection rates have

South and South-East Asia*

Central Asia
MSM 26% CSW clients
MSM 4% CSW 4% 41%
CSW 5% CSW
/ csw clients 13% CSW 8%
o clients 7%
IDU 67% IDU 19% MSM 5% V
All others All others All others
17% 38% DU 229% 24%

IDU: Injecting drug users
MSM: Men having sex with men
CSW: Commercial sex workers

* India was omitted from this analysis because the scale of its HIV epidemic (which is largely heterosexual) masks the extent
to which other at-risk populations feature in the region’s epidemics.

Figure 8 Proportions of HIV infections in different population groups by region, 2005. Reproduced with kind permission from
UNAIDS/WHO (2007) AIDS Epidemic Update 2006. Geneva: UNAIDS/WHO.
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stabilized in the Caribbean, where Haiti and the Domini-
can Republic account for approximately 75% of HIV-
infected cases.

In Latin America, the epidemic has stabilized overall
with 1.7 million people living with HIV and approxi-
mately 140 000 new infections annually. The majority of
the cases are due to unsafe IDU and MSM (see Figure 8),
and more than 60% of HIV-infected persons reside in
Argentina, Brazil, Colombia, and Mexico. There has been
much international praise for the efforts of the Brazilian
government for HIV prevention and treatment efforts
during the last decade.

North America, Western, and Central Europe

In North America and Western and Central Europe, the
number of living HIV-infected persons is 2.1 million, a
number that continues to increase. The United States
accounts for 1.2 million people living with HIV, which
places it among the 10 countries in the world with the
highest number living with HIV or AIDS. This is because
individuals with HIV are living longer as a result of
increased use of antiretroviral drugs in these parts of
the world. In North America and Western and Central
Europe, there were 65000 new infections and approxi-
mately 30 000 deaths from AIDS in 2006.

The main populations at risk in the United States
and Europe are MSM and intravenous drug users. How-
ever, women, African-Americans, and immigrants are
increasingly affected by the HIV epidemic. The pro-
portion of women newly infected with HIV increased
from 15% before 1995 to 27% in 2004 in the United
States, and between 2001 and 2004, half of all AIDS
diagnoses were in African-Americans. In 2004, Afri-
can-Americans had a significantly higher risk of HIV
infection than among Whites in the United States,
7 times greater in men and 21 times greater in women.
In Western and Central Europe, three-quarters of all
heterosexually acquired HIV are among migrants and
immigrants (EuroHIV, 2006).

Middle and North Africa

There are an estimated 450000 people living with HIV,
with 68 000 newly infected, in Middle and North Africa.
The major modes of transmission are IDU, commercial
sex, and sex among MSM. In this region, Sudan is the only
nation with a generalized epidemic with a prevalence of
1.6%. Other nations in this region have poor surveillance,
and therefore it may be difficult to understand fully the
nature of the epidemic. Greater efforts are needed to
improve surveillance and access to high-risk populations
to control the HIV epidemic.

Oceania

In Oceania, an estimated 81000 persons were infected
with HIV and 7100 were newly infected in 2006. Three-
quarters of the infected in this region reside in Papua
New Guinea, where prevalence has increased to 1.8%.
Risk factors for transmission in Papua New Guinea
include inconsistent condom use, sex with commercial
sex workers, high rates of concurrent sexual relationships,
early sexual initiation, high rates of sexual violence
against women, and high rates of STIs (Brouwer e al,
1998; Bank, 2006). In Australia and New Zealand, trans-
mission among MSM continues to drive the epidemic,
accounting for 66% and 90% of all new HIV cases,
respectively.

See also: AIDS: Overview; HIV Safety Guidelines.
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AIDS is the most devastating new infectious disease that
has originated in the recent past. First identified as a new
clinical entity in 1981, it has already killed more than
25 million people. It is estimated that another 40 million
are already infected with the causative agent, the human
immunodeficiency virus (HIV). AIDS was initially recog-
nized when certain unusual diseases, such as Preumocystis
carinii pneumonia, Mycobacterium avian tuberculosis, and
Kaposi sarcoma were seen in groups of young homosexual
men who knew each other. A common underlying abnor-
mality was a severe loss of T helper cells, or CD4 cells,
which are considered the major driver of the immune
system. Within a few years the same syndrome was seen
in injection drug users, hemophiliacs, some blood transfu-
sion recipients, some Haitian and African immigrants who
moved to the United States or Europe, and a few infants.
Initial attempts to identify the cause of AIDS focused
on such factors as rectal exposure to semen, and amyl
or butyl nitrate ‘poppers, which were often used by
homosexual men to enhance sexual performance. Infec-
tious agents were subsequently considered, especially

those known to be transmitted sexually, such as herpes,
and hepatitis B virus, which was already known to occur at
elevated rates in heterosexual men. Human retroviruses
were not well known or appreciated at the time AIDS was
first recognized. The first human retrovirus had only been
identified a year or two earlier, in association with a rare
form of cutaneous leukemia. However, for the few virol-
ogists familiar with the first human retrovirus, a related
virus seemed logical to consider as a cause of AIDS.
Among the reasons to look for a retroviral cause was
the knowledge that retroviruses were known to cause
immunosuppression in animals such as cats, and that the
first human retrovirus (human T-cell lymphotropic virus
type I, or HTLV-I) infected the same T helper lympho-
cytes that were depleted in AIDS patients.

Within a few years it became clear that the human
immunodeficiency virus was the cause of AIDS, that the
virus and the disease (HIV/AIDS) had spread around the
world, and that the highest rates were in Africa. It also
became evident that the disease usually took 3—10 years to
develop following infection with HIV, and that the disease
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was almost always lethal. Antiretroviral drugs, especially
those that could be used in combination chemotherapy,
were not available untl the mid-1990s. By this time,
highly active antiretroviral therapy (HAART') could be
used to save the lives of AIDS patients.

HIV

HIV was identified in AIDS patients using serological
techniques, analysis for reverse transcriptase activity, and
electron microscopy. HIVs are lentiretroviruses, a genus
subset that are more complex than the oncoretroviruses
earlier linked with leukemias in chickens, mice, and cats.
All retroviruses replicate using reverse transcriptase, an
enzyme thatis carried in the virus particle. This allows the
viral RNA genome to be transcribed into DNA, a function
that the cell cannot do alone. The DNA copy is then
integrated into the cell chromosomes of the lymphocytes
or monocytes that the virus infects.

The virus particles have projections on their surface,
designated the gp120 because they are glycoprotein mole-
cules of 120000d. They specifically attach to the CD4
receptor on lymphocytes and monocytes. This reaction
between the gpl120 opens the molecule so that it then
attaches to a second cell surface receptor, or a coreceptor.
Several coreceptors are utilized, but either CCRS5 or
CXCR4 is usually used. This allows the virus to pass
through the cell membrane and uncoat the RNA genome
to be copied by the accompanying reverse transcriptase.
The DNA copy becomes double-stranded before being
integrated into cell DNA as a complete viral genome,
containing all nine genes and various regulator sequences.

Transmembrane Env glycoprotein
(gp41, TM)

Matrix

(p17, MA)

Membrane

Integrase
(p31, IN)

Both the viral progeny RNA genomes and the mRNAs for
the viral proteins are then transcribed from this integrated
‘proviral’ DNA in much the same way that cell proteins
are made. However, virus production normally occurs
only when cells are stimulated, or undergo cell division,
allowing the virus to hide in latent form in many cells.
This in turn makes it impossible to get rid of the virus
from the entire body once the infection is established,
as only viral proteins or viral particles can be targeted
by drugs or immune responses. The assembly of progeny
virus particles also occurs at the cell surface, and after
activated cells produce a large batch of progeny virus,
they die. As a result, the volume of virus released into the
blood increases as more cells are infected, and a lowering
of CD4 cell numbers is directly correlated with an
increased viral load (VL) in the blood.

The viral particles are about 100 nm in diameter and
have a triangular core that is electron-dense when visua-
lized in electron micrographs (see Figure 1). The viral
genome has about 10000 nucleotides, with a long termi-
nal repeat sequence for activation and regulation at each
end of the genome. The three largest genes are gag, po,
and env. gag encodes for a polyprotein that is cleaved to
make four smaller proteins, which compose the structure
of the virus core (see Figure 2). The po/ gene encodes
three essential enzymes: the protease, the reverse tran-
scriptase, and the integrase. All three of these enzymes
represent key targets for antiretroviral drugs. Almost all of
the major drug combinations (HAART) that are initally
used to treat AIDS are composed of two different classes
of reverse transcriptase inhibitors and, at least in developed
countries, where cost is less of a concern, one protease
inhibitor. The env gene encodes gp120, which is initially
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Figure 1 Schematic representation of a mature HIV-1 virion. Reproduced from Knipe DM and Howley PM (2001) Fields Virology,
4th edn., p. 2002. Philadelphia, PA: Lippincott Williams & Wilkins, with permission of Lippincott Williams & Wilkins.
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Figure 2 HIV genome with encoded proteins. Reproduced from Knipe DM and Howley PM (2001) Fields Virology, 4th edn.,
p. 1976. Philadelphia, PA: Lippincott Williams & Wilkins, with permission of Lippincott Williams & Wilkins.

made as a gpl60. The gpl160 then undergoes cleavage to
make gp120 for the surface spikes, and gp41, which becomes
the transmembrane layer that holds the embedded spikes.
Three genes, 1, rey, and nef, make proteins that differen-
tially regulate the production of viral components in major
ways during the replication process. Three additional genes,
vpr, vpu, and vif, often called ‘accessory genes,’ perform
lesser regulatory functions.

HIV undergoes an extremely high rate of genomic vari-
ation or evolution. This is often described as accumulative
sequence (nucleotide or amino acid) changes that can equal
1% per year in a single infected individual. The high rate of
genomic changes occurs because the reverse transcriptase
allows a high rate of mutation errors, and because HIVs
have a diploid genome, which facilitates recombination
when a single cell becomes infected with two different
parental HIVs. When this high rate of viral mutation occurs
in the selection environment of an infected person, resistant
variants may emerge and rapidly become the dominant viral
population. In the case of AIDS patients on drugs, this
means selection pressure to make drug-resistant viruses.
In the case of virtually all infections, immune responses
result in the further selection of viruses that resist each
particular immune response. The infected person rapidly
makes antibodies to gp120, which can neutralize a particular
phenotype. Immunoselection then allows another pheno-
type to emerge and dominate the infection. This is followed
by rapidly repeated cycles of new neutralizing antibody
responses followed by cycles of viral selection to negate
the effects of the neutralizing antbodies. The same type
of immune selection pressure occurs with cell-mediated
responses, which may occur to epitopes in most of the
viral proteins.

HIV type 2 (HIV-2) is a related virus that is primarily
found in West Africa. It is about 40% related to HIV-1
at the nucleotide sequence level, and shares antibody
cross-reactivity for several proteins. Although HIV-2 can
also cause AIDS that is clinically indistinguishable from
HIV-1 AIDS, it is less virulent and less transmissible. While
about 95% of adults infected with HIV-1 show clinical signs
and symptoms of lethal AIDS within 10 years after infec-
tion, only about 10-20% of HIV-2-infected people show
evidence of AIDS within the same time frame.

Different HIV-1 viruses predominate in different parts
of the world, although most are present in sub-Saharan
Africa. These viruses are divided into subtypes according
to phylogenetic nucleotide relatedness. Four subtypes,
designated A, B, C, and D, each account for at least several
million infections in people (see Figure 3). Two circulat-
ing recombinant forms (CRFs), which are hybrids of two
subtypes, also account for infections in at least a few
million people. These are designated CRT 01 A/E,
which was earlier called subtype HIV-1 A/E or E, and
CRF 01 A/G. Two other groups of HIV-1 viruses, M and
N, have been found in small numbers of people, and at
least five other subtypes and 12 other circulating recom-
binant forms have been described.

All available evidence indicates that the HIVs moved
into human species quite recently from subhuman primates.
The earliest evidence for HIV-1 in people is from about
50 years ago. Viruses closely related to HIV-1, particularly
the M and N groups, have been identified in chimpanzees
in the region of Gabon and Cameroon. Viruses almost
indistinguishable from HIV-2s have been identified in
mangabey monkeys in West Africa. A variety of species of
African monkeys have infections with viruses that are



AIDS: Overview 93

2

LT &
H

[Gown] [

Figure 3 HIV types, groups, and subtypes.

closely related to HIVs, called the simian immunodeficiency
viruses (SIVs). For some species, such as vervets, the major-
ity of adult animals caught in the wild are infected. African
monkeys and chimpanzees do not appear to become ill with
infections, suggesting that they have successfully evolved
with the viruses over a long period of time. Asian monkeys
do not appear to be infected under natural conditions, and
when captive rhesuses are infected they develop AIDS.

Geographic Distribution of HIV/AIDS

Within about a decade of being identified as a new disease
and epidemic in 1981, it was clear that HIV had already
spread around most of the world. At the same time or soon
after, it was clear that different regions and countries had
different rates of HIV prevalence and different patterns of
infection within their populations. Sub-Saharan Africa
clearly has the highest rates, and an epidemic that is spread
by heterosexual transmission and the vertical transmission
of HIV from infected mothers to their infants. The initial
epidemics in the United States and Europe were largely
due either to rectal sex among homosexual men or to
blood exchange among injection drug users. Hemophiliacs
and blood transfusion recipients were also infected at the
earliest stages, but by the mid-1980s most blood for medi-
cal use was successfully screened.

It is estimated that about 6% of adults are currently
infected in sub-Saharan Africa, a rate that is about 10-fold
higher than the United States, Asia, Western Europe, or
Latin America (see Table 1). North Africa has much
lower rates, about 0.2%. Within sub-Saharan Africa, the
region of southern Africa has the highest rates, with about
20% of adults infected. In some places, such as Swaziland,
Botswana, or the KwaZulu-Natal region of South Africa,
more than one-third of all pregnant women may be
infected. The epidemic in southern Africa did not appear
to undergo rapid expansion until the 1990s, which was
later than for other regions of Africa. The epidemic
appeared to expand first in Central and East Africa, and
subsequently in West Africa. At present, rates in East

Table 1 Representative prevalence rates for HIV in different
regions of the world, 2005

Region Prevalence (%)? Dominant virus
Africa
East Africa
Tanzania 6.5 A C,D
Uganda 6.7 A, D
North Africa
Egypt <0.1 B
Morocco 0.1 B
Southern Africa
Botswana 241 C
South Africa 18.8 C
Swaziland 33.4 C
Asia
Cambodia 1.6 CRF 01
China 0.1 CRF 07, 08
India 0.9 B,C
Japan <0.1 B
Papua New Guinea 1.8 Unknown
Thailand 1.4 CRF 01
Caribbean
Bahamas 3.3 B
Haiti 3.8 B
Eastern Europe
Russia . Several
Ukraine 1.4 Several
North America
United States 0.6 B
South America
Brazil 0.5 B,C
Western Europe
Germany 0.1 B
Spain 0.6 B

@Adults 15-49.
Source: UNAIDS (2006) Report on the Global AIDS Epidemic.
Geneva: UNAIDS.

Africa are about average for sub-Saharan Africa, while
rates in Central and West Africa are below those in the
rest of sub-Saharan Africa. The epidemics are caused by
different viruses. In southern Africa, it is HIV-1 subtype
C, which appears to undergo genetic variation even faster
than the others. In East Africa, both HIV-1A and HIV-1D
are common. In Central and West Africa, the predominant
virus is CRF 02 A/G. In Northern Africa, where rates are
so low, it is HIV-1B, the same virus that predominates in
the United States and Europe.

In Asia, rates are generally low. In China and Japan,
they are 0.1% or lower, and the predominant virus is
HIV-1B or recombinant viruses with components of
both B and C. The highest rates in Asia are in Papua New
Guinea (1.8%), Cambodia (1.6%), Thailand (1.4%), and
India (0.9%). The virus linked to the regional epidemic in
Cambodia, Thailand, and Myanmar is CRF 01 A/E. Mulu-
ple viruses are associated with the epidemic in India. After
Africa, the next highest rates are in the Caribbean,
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particularly in Haiti (3.8%) and the Bahamas (3.3%) (see
Table 1). Russia and Ukraine now have rates that exceed
1%. Latin America has an overall rate of about 0.5%, which
is also the rate in Brazil, one of the largest countries that had
an aggressive response to the epidemic in the early stages.

Epidemiology and Transmission

Most transmissions in sub-Saharan Africa are due to vagi-
nal sex (see Table 2). Virus is detectable as both free virus
particles and cell-associated proviral DNA in semen and
vaginal fluids. Because younger women seem to have sex
with older men much more often than older women have
sex with younger men, rates in young adults are usually
much higher in women. While overall rates are higher in
women than in men, this is particularly true for those at
ages 16-24, where four or five times as many women may
be infected. Coinfections with other sexually transmitted
diseases, particularly herpes, appear to enhance the sexual
transmission of HIV. Some viruses, such as HIV-1C, may
also have enhanced tropism for cells that line reproductive
tract surfaces, such as Langerhans cells in the foreskin of the
penis and at the vaginal—cervical junction.

Transmission by rectal sex is more important for
homosexual transmission. The recipient of insertional
sex seems to be at greatest risk. Injection drug use trans-
mission with dirty needles is still a major problem in many
regions of the world, including Thailand, China, Eastern
Europe, Latin America, and the United States. While
transmissions with whole blood are now unusual, care-
ful screening is still not done in some regions of the
world, and even with proper antibody screening a few
infectious blood units are tested and used after the
donor has become infected but before the development
of antibodies.

When large fractions of women are infected, as in
many countries in Africa, there are many opportunities
for infants to become infected by vertical transmission.
Except during the periods of late pregnancy, birth, or
breast-feeding, children are not at risk of infection until
they become sexually active. Infants who are infected

Table 2 Relative importance of different mechanisms for HIV
transmission
Heterosexual =~ Homosexual Injection
Region sex sex drug use
Asia Moderate Low High
Eastern Europe Moderate Moderate High
North America Low High Moderate
South America Low High Moderate
Sub-Saharan High Low Low
Africa
Western Europe Low High Moderate

at birth, which 1s diagnosed using the polymerase
chain reaction (PCR) technique, become infected via
transplacental transmission of the virus. Infants who are
HIV-negative at birth using PCR but positive when tested
at 1 month of age are listed as having become infected
while passing through the birth canal. This is clearly an
operational definition, as infants who become infected dur-
ing the last days before birth or during the first few days
of breast-feeding would be categorized as having become
infected at the time of birth. Although merely operational —
based on broad time intervals, and thus mechanistcally
inaccurate — this definition has provided a useful reference
to compare interventions that may block mother-to-infant
transmission. When infants test PCR-negative at 1 month
of age and positive some time later, the infant is classified
as having become infected during breast-feeding. This
obviously assumes that breast-feeding has occurred and
the infant was not exposed to blood by transfusion.

From 20-45% of infants born to HIV-positive mothers
may become infected, with the higher numbers more likely
to occur when breast-feeding is practiced. In most situations
in Africa, breast-feeding is practiced, and the risk of infec-
tion continues as long as breast-feeding has gone on, at least
for periods of up to two years. The largest number of
infections, perhaps 40-60%, occur during the time of
birth, with about 15-20% occurring ir utero and 25—40%
occurring while breast-feeding. However, these percentages
vary in different situations and may vary with the HIV
subtype as well. For HIV-2, only about 1-2% of infants
become infected after being born to positive mothers.

Pathogenesis and Natural History

Infections that occur via sexual transmission almost always
involve an HIV classified as having the CCR5 co-receptor
pattern of tropism. In the case of most HIV-1 subtypes,
particularly B and D, this often results in the evolutionary
selection of a different co-receptor phenotype, CXCR4, in
the infected individual. For the first week or two, virus
replication appears to be restricted to local tissues such as
lymph nodes, and the individual would not be categorized
as infected using standard antibody screening tests. The
virus infection then spreads to blood lymphocytes, mono-
cytes, and analogous cells in systemic lymph nodes.
Although less than 1% of blood lymphocytes are infected,
much larger numbers of cells are infected in lymph nodes.
At the early stages, up to a few weeks after infection, high
levels of virus are usually present in blood (i.e, viremia),
but the person is still not detected as HIV-infected using
antibody tests alone (see Figure 4). At this stage, infection
would be detectable using PCR or antigen tests. The
infected individual is also highly infectious, by both sexual
transmission and blood transfusion (where the blood
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Figure 4 Typical course of HIV infection.

would have been scored as negative if antibody tests alone
were used).

During the stage of acute viremia, the numbers of CD4
lymphocytes also fall, though a partial recovery is seen as
soon as the virus load level goes down. This stage is also
characterized by a rapid rise in levels of antibodies, which
can then serve as a tool for diagnosis of infection, at least
until the very late stages of clinical AIDS.

Very few infected individuals develop sustained clini-
cal signs or symptoms until several years later, although
the acute stage of infection may be associated with
‘flu-like’ symptoms that soon get resolved. Although
almost all develop clinical AIDS after 8-10 years, a very
small fraction become ‘long-term nonprogressors’ who
exhibit no signs or symptoms for up to 15-20 years. The
signs and symptoms, whenever they occur, are normally
associated with reduced levels of CD4 T lymphocytes and
immune suppression. When symptoms of clinical AIDS
are apparent, the actual disease manifestation is associated
with the degree of immune suppression. Thrush, caused
by Candida albicans, is often one of the first things
observed. Outcomes such as pneumonia due to Preumocy-
tis carinii or meningitis due to Cryprococcus neoformans only
occur at late stages, after the immune system is largely
destroyed. Tuberculosis is a common outcome in all parts
of the world, especially in Africa, and a wasting syndrome
and Kaposi sarcoma are also common in Africa.

Treatment

The first drug available for treatment of clinical AIDS,
zidovudine (ZDV or AZT), became available in the late

2 3 4

10 11
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1980s. As additional drugs became available in the early
and mid-1990s, it became apparent that most patients
could achieve long-term remission and dramatic clinical
improvement if they strictly adhered to a schedule of
taking three or more drugs together. Selection of the
drugs is based on choosing combinations that are least
likely to have cross-reactive patterns of drug resistance.
Designated ‘HAART] for highly active antiretroviral ther-
apy, this approach became highly successful as more drugs
became available. The combinations that are used most
frequently in the developing world, where cost is a serious
problem, usually include two nucleoside reverse transcrip-
tase inhibitors (such as ZDV and lamivudine, or 3TC) and
one non-nucleoside reverse transcriptase inhibitor (such as
nevirapine). Although all three drugs are reverse transcrip-
tase inhibitors, they do not cause mutations that cause
resistance to more than one drug at a time. However,
some drugs, such as nevirapine and efavirenz, would never
be used together, as they share the same drug resistance
mutations.

Most of the drugs that are commonly used are listed in
Table 3. Most HAART regimens used in Western countries,
where cost is less of a problem, would include a drug from
the protease inhibitor category. As patients develop drug
resistance to the more common drugs, they are switched
to new regimens that are still efficacious. Drug resistance
occurs much more rapidly when patients do not adhere to
scheduling doses, or when only one or two drugs are taken
rather than three or four. More drugs are now available in
slow-release forms, which may decrease the frequency that
they must be taken from two or three times per day to once
per day. However, a major problem with adherence to
rigorous schedules for taking the drugs has always been
the accompanying toxicity, or side effects. Some of the
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Table 3 Representative antiretroviral drugs used for
treatment of HIV/AIDS
Current
use in
Relative developing
Class Drug cost world
Reverse Abacavir High Negligible
transcriptase Lamivudine  Low Moderate
inhibitors: Stavudine Low High
nucleoside/ Tenofovir High Negligible
nucleotide Zidovudine  Low High
analogs
Reverse Efavarinz Moderate  Low
transcriptase Nevirapine Low High
inhibitors:
non-nucleosides
Protease inhibitors Indinavir High Negligible

Nelfinavir High Negligible
Ritonavir High Negligible
Entry inhibitors Enfuvirtide High Negligible

most common are gastrointestinal disturbances and periph-
eral neuropathies. The discomfort associated with these side
effects is a major reason why certain patients may not adhere
to the required schedules for taking the drugs.

In developing countries, the same or closely related
drugs are often used as chemoprophylaxis, taking only
one or two at once, to prevent transmission of HIV from
infected mothers to their infants. Because all viral gen-
omes, including those with drug resistance mutations, are
archived as provirus in the host cell DNA, it may be
difficult or impossible to rid the body of drug-resistant
mutants once they are present at high levels. All drugs used
to treat AIDS are targeted to HIV replication. However, as
many of the opportunistic infections, such as tuberculosis
or fungal infections, become established in the immuno-
suppressed individual, it is also essential that drugs be used
to target the opportunistic organisms. It may also be effi-
cient to give drugs such as cotrimoxazol as prophylaxis to
prevent the outgrowth of such opportunists in individuals
who have already lost most of their CD4 cells but have not
yet developed clinical AIDS.

Denialism

As a new epidemic of global proportions, AIDS was very
unusual. As an infectious disease, AIDS was unprece-
dented in that almost everyone developed a lethal illness,
but only after an induction period of several years. Infec-
tious agents normally cause disease after just a few days or
weeks, and most only cause disease in some of those that
become infected. Although some infectious agents, such
as papilloma viruses, cause diseases such as cervix cancer
after many years, such outcomes are unusual. With HIV,

the outcome of lethal immunosuppression is almost uni-
versal. Because the clinical outcomes that are observed
include a wide range of things, such as tuberculosis and
some cancers that also occur in the absence of HIV, a
small group of scientists or ‘denialists’ refused to accept
the evidence that AIDS itself was a disease and/or that
HIV was the cause. Yet, if the disease is defined by
immunosuppression caused by destruction of T cells, as
it should be, the epidemiologic evidence is overwhelming.
Similarly, the compelling evidence that AIDS pathology
can be reversed by drugs that target HIV is itself strong
evidence that the virus causes the disease. Despite this,
some denialists tried to twist this evidence by suggesting
that ZDV was a cause of AIDS.

In the earlier stages of the epidemic, particularly the
late 1980s and early 1990s, the denialists found some
sympathizers among AIDS patients in Western countries.
As with some other lethal diseases, desperate patients may
be particularly susceptible to arguments that dispute the
existence of their lethal condition. However, when public
health officials condone such denialist positions, as was
the case in the Republic of South Africa, the lives of
many individuals may be lost. If people are encouraged
to believe that AIDS is not a sexually transmitted infec-
tious disease, they have no reason to avoid exposure to
HIV. If they believe that antiretroviral drugs are not an
effective way to inhibit HIV, they do not use drugs for
chemoprophylaxis or treatment.

Prevention

Risk for HIV infection by sexual means can be reduced in
various ways. Abstinence from sexual intercourse and/or
reducing the number of partners and using condoms are
perhaps the most obvious (see Table 4). Ways to reduce
the efficiency of transmission among adults coinfected
with herpes are also being investigated, such as treatment
of the herpes with acyclovir. Avoidance of rectal sex may
also be important, particularly for homosexual men. Pro-
grams to learn one’s status through voluntary testing and
counseling are valuable, particularly when accompanied
by behavior change. In recent studies, male circumcision
appears to reduce risk of infection by 40-60%.

A major problem in developing countries is that
women often cannot learn the HIV status of male part-
ners, yet they wish to engage in sex to have children. The
development of vaginal or oral microbicides, which can be
controlled by the woman, has been proposed to address
this problem. Unfortunately, the first generation of exper-
imental microbicides were broad-spectrum toxic com-
pounds that also caused damage to the reproductive
tract epithelium, and had either no net beneficial effect
or increased risk. The current generation of microbicides
being tested in trials includes specific antiretroviral drugs.
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Table 4 Interventions to reduce or prevent HIV infection
Transmission Intervention Effectiveness Availability
Sexual
Abstinence Very high Now
Circumcision Moderate Now
Condoms Very high Now
Microbicides - 5-10years?
Post-exposure chemoprophylaxis? High Now
Blood
Accidental needle sticks Post-exposure chemoprophylaxis High Now
Injection drug use Clean needles High Now
Transfusions Antibody screening Very high Now
Mother/infant
Birth canal Chemoprophylaxis High Now
Cesarean Moderate Now
Breast-feeding Chemoprophylaxis High Now
Formula High Now
In utero Chemoprophylaxis High Now
Other
Education Moderate Now
Vaccine - 10-20years?

Although they could also cause the development of drug
resistance 1if used accidentally in patients that are already
infected, such preparations would not be spermicidal and
also seem more promising to reduce risk of infection.
Antiretroviral drugs have been proven to be very effective
when used as chemoprophylaxis following accidental
medical exposure, such as by needle sticks with HIV-
infected blood. Various antretroviral drugs have also
been shown to be highly effective to reduce mother-to-
infant transmission of HIV. In this situation, drugs may be
given to the mother during pregnancy and at the time of
labor, as well as to the newborn infant. Drugs may also be
given to the mother and/or infant while breast-feeding to
reduce transmission by this route. Even the use of a single
drug, nevirapine, during labor can prevent birth transmis-
sions by up to 50%. However, this approach is less effec-
tive than giving multiple drugs for longer periods, and it
also gives high rates of nevirapine resistance in mothers
given such treatment.

Most transmissions associated with blood transfusions
have been prevented by screening donors for HIV anti-
bodies. The addition of blood screening techniques to
pick up the few who may be in the pre-antibody window
using PCR or antigen techniques are effective, but expen-
sive. For injection drug users, the availability of clean
needles will greatly reduce transmissions. Unfortunately,
needle exchange programs have been blocked by some
officials who believe they may contribute to the use of
illicit drugs.

An effective vaccine against HIV has long been sought
as an ideal way to prevent HIV infections. Unfortu-
nately, more than 15 years of vaccine research have not

yet resulted in any promising leads. The biggest impedi-
ment appears to be an inability to induce sufficient cross-
reactive immunity to cover the wide range of variants
that evolve during natural infection. However, newly inno-
vative approaches to identify more appropriate antigens
and better immune responses are underway. Although
previous approaches have been disappointing, vaccine
research stll has many promising avenues for future
experimentation.

See also: AIDS, Epidemiology and Surveillance; HIV
Safety Guidelines; HIV/AIDS and TB; HIV/AIDS; Nutrition
and HIV; Orphans Due to AIDS; Sexually Transmitted
Infections: Overview.
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Introduction

Alcohol consumption is linked to over 60 health condi-
tions and the related burden of disease is high; it ranks as
the fifth most important risk factor for the burden of
disease worldwide (Rehm er 4/, 2003b); (WHO, 2002)
and ranked first in the region of the Americas for the year
2000 (Rehm and Monteiro, 2005). There is ample evi-
dence that the overall consumption of alcohol in a popu-
lation is a good proxy for the percentage of heavy drinkers
in that population. Overall consumption is related to
all-cause mortality and alcohol-specific mortality and
disability (Edwards er 4/, 1994); therefore, changes in
consumption lead to changes in the overall as well as the
alcohol-specific disease burden in a population. As a
result, national and international trends in alcohol con-
sumption are related to disease outcomes and serve as
monitoring tools of policy changes at country, regional,
and global levels.

Two Dimensions of Alcohol Consumption

There are two dimensions of alcohol consumption: aver-
age volume of consumption and patterns of drinking, both
of which are related to disease burden (Rehm ez 4/, 2003).
Average volume, or per capita consumption, is related
mostly to long-term health consequences, including alco-
hol dependence. Although average volume is also related
to acute consequences, such as injuries, several studies
indicate that the ability to predict such injuries is increased
by taking patterns of drinking into account (Rehm ez 4/,
1996). For example, the same average volume of consump-
tion (1 drink per day) can be consumed in one day of the
week (7 drinks on one occasion) or through daily drinking
(1 drink per day over 7 days), and the expected outcomes
are different. In other words, how an individual drinks,
which 1s influenced by cultural context, can moderate the
impact of average volume of consumption on mortality
and morbidity.
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The pattern of drinking (how, when, and how much is
consumed) has been related to acute health outcomes
such as injuries and also to chronic diseases such as
coronary heart disease and sudden cardiac death (Rehm
et al., 2006).

As part of the World Health Organization (WHO)
Comparative Assessment of Risk Factors for the Global
Burden of Disease study (2000), both dimensions of alcohol
consumption for different regions of the world were quan-
tified. It 1s beyond the scope of this article to cover details
of such study, which can be found in other publications
(Rehm eral., 2003a, b). This article provides an overview of
some methodological issues regarding these two dimen-
sions relevant for comparative studies at the national level,
and presents an international trend analysis as well.

Methodological Issues

The WHO has recently updated international guidelines
for monitoring alcohol consumption and related harm
(WHO, 2000). This guide provides details on how to calcu-
late per capita consumption and related harms, including
limitations and problems in interpreting the data. It should
be consulted when planning to collect and use national and
international estimates.

Estimating Per Capita Consumption by Country

Estimating the average volume of alcohol consumption in
a country is best made using national sales and production
and/or taxation data, as population surveys invariably
underestimate total alcohol consumption. Retail sales data
are the most accurate means of estimating how alcohol is
consumed in a population, as governments often monitor
sales data for tax collection purposes. Although there are
some limitations to this type of data (e.g., beverages can be
purchased yet not consumed in the same year, stockpiling
can occur before a tax increase, neither home production
nor smuggling is accounted for), it is stll a relatively
reliable source.

When gathering these data, the three major categories
of alcoholic beverages (beer, wine, and distilled spirits)
available within a country should be included in the
estimates. In many developing countries, however, local
beverages are as important as the three major categories
(e.g, cider, fruit wines, shochu, aguardiente, cachaca, samsu)
but often do not fall into the other categories or are sold in
informal markets or are not taxed. Therefore, additional
survey data can provide information on who drinks what
type of beverages (at least by gender and age groups),
which can then be useful in monitoring trends in con-
sumption and relating specific beverages to specific harms.

Per capita consumption figures are given in liters of
pure alcohol, which require estimates and /or assumptions

about alcohol content of different beverages. Beer, for
example, 1s usually estimated at 5% pure alcohol, but it
can vary from 0.9 to 12%. As there is no international
standard, countries should make periodic efforts to esti-
mate median alcohol content of each beverage category as
they can vary widely from country to country as well as
within regions of the same country.

According to WHO recommendations, the total esti-
mated adult alcohol consumption for a country is equal to
the total alcohol production plus alcohol imports minus
alcohol exports (in the same year) divided by the total
population of 15 years of age and over. However, in calcu-
lating the average consumption of the total population
there may be an underestimate of consumption, particu-
larly in developing countries in which a large proportion
of the population is under 15 years of age.

Market research firms serving the alcoholic beverage
industry, or industry associations are a good source of data
(e.g., Impact Databank, World Drink Trends, Statistical Hand-
book); however, these data are expensive to obtain and
therefore of limited use by governments or researchers.
These publications do not cover all countries, especially
developing countries, and the information is often not
reliable. However, in the absence of any other more reli-
able source of information, they can be used to supple-
ment data at country and international levels.

The impact of tourism can also be substantial, and
some estimate of the size of the tourist population in a
given year (15 years of age and older) can be used for
estimating adult per capita consumption for a country. If
there are special sales taxes or measures for alcoholic
beverages sold to tourists that can distinguish them from
local consumption, the estimates can be done more
adequately.

The United Nations Food and Agriculture Organiza-
tion (FAO) publishes the most complete set of statistics
available on the production and trade of beer, wine, and
distilled spirits, and this set can be used in the absence of
sales data. These statistics are collected from annual ques-
tionnaires sent to ministries of agriculture and trade (they
are also available to the public on the FAQO’s website, see
under ‘Relevant Websites’ section). The data consist of
estimates of production and trade in metric tons for wine;
vermouth; must of grape; fermented beverages; spirits;
sorghum, millet, maize, and barley beer; and wheat-
fermented and rice-fermented beverages. Beverage data
are converted into metric tons of pure alcohol and then all
beers are combined into a single beer category, all wines
into a wine category, and all spirits into a ‘beverages,
alcoholic’ or distilled spirits category (WHO, 2000).
However, the data rely on national reporting (and not all
countries are included) and do not include estimates of
unrecorded consumption (e.g., home production, duty-
free alcohol, smuggling). Nonetheless, the FAO remains
the most comprehensive international data source on
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production of alcoholic beverages. Caution needs to be
taken, however, in interpreting the data. Because only
large-scale industrial production is quantified, data for
countries with substantial informal, low-technology, or
home production will be underestimated, as is the case
with several African countries. In addition, when data are
missing, the gaps are filled with repeated information of
the last year reported. As the country population grows,
per capita consumption may artificially decline, thus
providing a false trend (WHO, 2000).

Estimating Levels of Consumption and Patterns
of Drinking

General population surveys can provide a wide range of
information on where drinking takes place, patterns of
consumption, sociodemographic correlates, and alcohol-
related harms. At the simplest level of analysis, they can
provide information regarding, for example, the number
of abstainers in the population in the last 12 months,
lifetime abstainers, and consumption of alcohol by gender.
There is variation worldwide on the rates of abstinence
for men and women. There are countries in which the rate
of abstinence is very high for both genders (e.g, where
drinking 1s prohibited for religious reasons), and countries
in which most of the drinking is done by males, with
females drinking relatively less. Some European countries
present no differences between genders. When rates of
abstinence are considered, the average amount of alcohol
consumption per drinker can be much greater than
expected.

Population-level data cannot, however, identify different
drinking patterns in a population, who does the drinking
(e.g,, which age groups), how patterns relate to socioeco-
nomic characteristics of the population or to gender, where
the drinking takes place, when and how it is consumed, if it
is concentrated into special occasions of high consumption,
such as in festivals or holidays, or is more evenly distributed
throughout the year.

Surveys can also indicate the prevalence of high-,
moderate-, and low-risk drinkers, according to clearly
defined criteria. Patterns of drinking are not uniform
across different studies thus, for the global burden
of disease study, patterns of drinking have to be defined
and estimated. A key informant questionnaire was sent to
countries and, after two surveys, data were obtained
from 63 countries in all regions but the Eastern Medi-
terranean. Four different aspects of drinking were cov-
ered by the survey: heavy drinking occasions (e.g., festive
drinking at fiestas or community celebrations, the pro-
portion of drinking occasions in which drinkers get
drunk, the proportion of drinkers who drink daily or
nearly daily, drinking with meals, and drinking in public
places.

The results of this and other such surveys were com-
bined with available national or regional survey results
(unpublished information or publications in peer-review
journals). They were then analyzed using optimal scaling
analysis, which 1s similar to factor analysis but permits the
simultaneous inclusion of ordinal and categorical data, to
determine the number of underlying dimensions and the
relations of items to each dimension. The analysis identi-
fied one dimension called a detrimental impact that leads
to increased mortality and morbidity.

The countries were then classified into four categories
and assigned values from 1 (least risky drinking pattern) to
4 (most risky drinking pattern). Rates of abstention were
taken into account separately in the final comparative risk
analysis (for the final algorithms for calculating pattern
scores, see Rehm ez al, 2003b).

Rates of a variety of alcohol-related problems can be
explored by surveys and linked to patterns of drinking and
amount or frequency of drinking. Information on alcohol
use disorders, using validated instruments such as AUDIT
(Babor ez al, 2001) and CAGE (Ewing, 1984), and diag-
nostic criteria such as those found in the ICD-10 or DSM-
IV, can be of value. This information is important when
assessing coverage of treatment services in a particular
country and then planning the organization of health treat-
ment systems to respond to the range of alcohol-related
problems.

On surveys, the most used and recommended ques-
tions regarding alcohol consumption are quantity-
frequency, graduated frequency, and recent recall (WHO,
in press). Even though there is sull little agreement in
the literature on which questions to include in surveys,
and how to ask them, international collaborative studies
have tried to increase comparability of data by agreeing
on common indicators on a core number of areas, thus
some progress has been made. Two studies are the GEN-
ACIS study (Gender, Alcohol, Culture: An International
Study), which included 35 countries from most regions of
the world and assessed alcohol consumption and related
problems from the adult general population, and the
ESPAD (European School Survey Project on Alcohol
and Drugs), which collected information from school stu-
dents 13—15 years of age in European countries in 1995,
1999, and 2003, using the same basic questionnaire.

There are numerous methodological issues to be con-
sidered when planning, undertaking, and interpreting data
from surveys. These include reference period, beverage-
specific or overall questions on consumption, quantity per
drinking day versus quantity per drinking occasion, drink
size and alcohol content of alcoholic beverages (and
mixed drinks), criteria for defining a drinker or non-
drinker, validity and reliability of the survey instrument
in the absence of international standardization, criteria for
risk drinking (on a single occasion and average daily
consumption, for acute or chronic problems), sample
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selection, and sample size, among others. The WHO
guide (2000) is a good source of information on these
methodological issues and how to address them.

WHO Alcohol Database

Although several attempts have been made in the past at
summarizing world and regional drinking trends from a
public health perspective, a key initiative from the WHO
has become the most comprehensive source of data on
alcohol in the world. In 1996, the WHO organized the
Global Alcohol Database, bringing together the most
reliable and updated information on alcohol consumption
and related harm by country. It was created by the Marin
Institute for the Prevention of Alcohol and Other Drug
Problems, and maintained for some time by the Swiss
Insttute for the Prevention of Alcohol Problems. It is
currently hosted and maintained by the Centre for Addic-
tion and Mental Health in Toronto, Canada. Data from
recorded production are included as well as data from
national surveys and estimations of unrecorded consump-
tion, health effects, national alcohol policies, and inter-
ventions. The database has information from the majority
of countries in the world, although there are many gaps in
the validity and reliability of the information.

In 1999 the WHO published the first Global Status
Report on Alcobol, which included estimates of adult per
capita consumption for most countries, relying on a com-
bination of national and regional estimates, industry data,
and data from the FAO and the UN Statistical Office
(WHO, 1999). In 2001, it published the Global Starus Reporr:
Alcobol and Young People (WHO, 2001). In 2004, WHO
(2004a) published the Global Status Report: Alcobol Policy
and the Global Status Report on Alcobol 2004 (2004b). The
latter publication provided time-series analysis from 1961
to 2001 for all beverages, and also for beer, spirits, and
wine separately, in liters of pure alcohol per adult per year
in each country. Data regarding alcohol consumption
from cross-border shopping, smuggling, legal or illegal
home production (unless included in FAO estimates), or
tourists were not included, however, estimates were given
for recent years for many countries. The adult per capita
consumption estimates were based on either FAO or
World Drink Trends data, except for a few countries in
which data were available directly from governments. The
WHO estimates of adult per capita consumption are
regularly updated, in support of WHO initiatives and
global burden of disease calculations.

The following section illustrates some examples of
uses of the WHO database for analyzing international
trends in alcohol consumption, globally and regionally.
Data available up to 2003, in most cases, were used for all
analysis. Even though there are methodological limitations

inherent in the data, the results still provide interesting
and useful information.

Results of Data Collection

Table 1 summarizes the characteristics of adult alcohol
consumption in different regions of the world for the year
2002; Figure 1 represents the global trend by beverage
type (beer, wine, spirits) with time-series analysis from
1961-2003.

In most regions, spirits represent the main source of
pure alcohol in total consumption, with the most growth
during the last 30 years. Beer consumption, however, is
also growing. Global wine production and consumption
has decreased, mainly due to decreases in consumption in
Southern Europe, a leading area of production and con-
sumption in the world (one should bear in mind that
regional differences can cancel each other out therefore
looking only at the data at global levels might be mislead-
ing). Figures 2, 3, and 4 are regional analyses of trends;
Figure 5 shows that the two regions showing recent and
continuing increases in consumption are South-East Asia
and the Western Pacific.

The average adult per capita consumption, including
unrecorded consumption, for 2002 is compared by coun-
try in Figure 6, indicating how countries and regions
differ in their overall consumption levels. Figure 7 illus-
trates the WHO subregions that show the typical pattern
of alcohol consumption around the world for the year
2002. As can be seen, detrimental patterns of consumption
are the norm in the vast majority of the developing world,
which means that in those countries, there is no evidence
that the population drinks at low-risk levels. Not surpris-
ingly, there were no protective effects of low levels of
alcohol consumption found for these countries.

Age and gender

Information by age and gender is insufficient for interna-
tional comparisons across time on volume or patterns
of alcohol consumption. Only recently, internationally
comparable data have been collected in different
countries. The ESPAD surveys in European countries,
for example, which collected data in 1995, 1999, and
2003 among 13- to 15-year-old school children, indicated
that lifetime use of alcohol (i.e., 40 times or more) has
increased in several countries, as well as in the proportion
of people who had been drunk 20 times or more in their
lifetime (trends were not uniform across all participating
countries).

Mortality data

Analysis of mortality data from alcohol-related causes
indicated that alcohol is responsible for most deaths
among young people aged 15-29 years (WHO, 2002),
but it is unknown if this has increased over the years,
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Table 1 Characteristics of alcohol consumption in the world in 2002
Percent of Adult total per capita
Adult abstainers alcohol consumption
population — (in liters of pure Unrecorded Pattern Recorded beverage
WHO region (1000’s)? M w alcohol) consumption value® most consumed
Africa D 180316 59.3 693 7.2 2.2 2.8 Other fermented
beverages
Africa E 208662 55.4 733 6.9 2.7 3.1 Other fermented
beverages and
beer
America A 262 651 320 520 94 1.1 2.0 Beer
America B 311514 18.0 39.1 84 2.6 3.1 Beer
America D 46049 321 510 74 4.0 3.1 Spirits and beer
Eastern 94901 86.9 950 1.0 0.7 2.6 Spirits
Mediterranean B
Eastern 219457 90.8 98.9 0.6 0.4 2.6 Beer
Mediterranean D
Europe A 347001 114 23.0 121 1.3 15 Beer and wine
Europe B 155544 386 624 75 2.8 2.9 Spirits and beer
Europe C 197 891 13.0 269 149 6.1 3.9 Spirits
South East Asia B 215853 776 969 23 0.9 3.0 Spirits
South East Asia D 854450 79.0 98.0 1.9 1.6 3.0 Spirits
Western Pacific A 131308 13.0 29.0 94 1.7 2.0 Spirits
Western Pacific B 1164701 26.3 625 6.0 1.1 2.2 Spirits
World 4388297 448 656 6.2 1.7 2.6 Spirits (53%)

#The adult per capita consumption is an average of the available data from 2001 to 2003 (usually the arithmetic mean of the 3 years).

PThis 4-point scale reflects how people drink instead of how much, and is very important in determining alcohol-attributable harms. A
score of 1 characterizes a less detrimental drinking behavior (moderate consumption with meals, no irregular heavy drinking), whereas a
score of 4 (highest level of irregular, heavy drinking) characterizes alcohol consumption in the most detrimental way for health. Source:
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Figure 2 Adult per capita consumption in six WHO Regions:
Africa, Americas, Eastern Mediterranean, Europe, South-East
Asia, and Western Pacific, 1961-2003.
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is a new phenomenon, or has been happening for decades
because the data have not been analyzed in such a way
that would show alcohol as a key risk factor.

Alcohol Consumption in Various Regions
of the World

Both overall volume of alcohol consumption and patterns
of drinking have considerable measurement error but
remain the best indicators against which alcohol-related
health burden is calculated. Adult per capita consumption
should include, in many countries, an estimate of unre-
corded consumption (even though that estimate will have
limitations). In addition, systematic collection of data at
country level is needed for trend analysis, but given the
low priority given to alcohol (despite its importance as a
risk factor for disease burden), and the limited resources in
middle- and low-income countries, it remains a challenge
to promote alcohol policies in the absence of reliable data.

Alcohol consumption has decreased or stabilized in
developed countries overall, although averages are sull
considered high, with a pattern of use that is not as detri-
mental as seen in other countries. Several European
countries, aware of their high per capita consumption of
alcohol, have enacted the best examples of alcohol control
policies over the years based on high prices and taxation,
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Figure 4 Adult per capita consumption in three WHO subregions: Americas A, B, and D, 1961-2003.

#Canada, Cuba, United States of America.

bAntigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Brazil, Chile, Colombia, Costa Rica, Dominica, Dominican Republic,
El Salvador, Grenada, Guyana, Honduras, Jamaica, Mexico, Panama, Paraguay, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and
the Grenadines, Suriname, Trinidad and Tobago, Uruguay, Venezuela.

°Bolivia, Ecuador, Guatemala, Haiti, Nicaragua, Peru.

10

/\/f/\/\/m WHO subregion
41 South-East Asia B4
South-East Asia D?
2 ] —
Western Pacific A¢

Western Pacific BY

Mean

1961 1967 1973 1979 1985 1991 1997 2003
1964 1970 1976 1982 1988 1994 2000
Year

Figure 5 Adult per capita consumption in four WHO subregions: South-East Asia B and D, and Western Pacific A and B, 1961-2003.
2Indonesia, Sri Lanka, Thailand.

PBangladesh, Bhutan, Democratic People’s Republic of Korea, India, Maldives, Myanmar, Nepal.

®Australia, Brunei Darussalam, Japan, New Zealand, Singapore.

9Cambodia, China, Cook Islands, Fiji, Kiribati, Lao People’s Democratic Republic, Malaysia, Marshall Islands, Micronesia

(Federated States of), Mongolia, Nauru, Niue, Palau, Papua New Guinea, Phillipines, Republic of Korea, Samoa, Solomon Islands,
Tonga, Tuvalu, Vanuatu, Vietham.



Adult (15+) per capita alcohol consumption in liters pure alcohol, 2002

[os
[ a8
oo
[ o2
| BB
B s

Figure 6 Adult per capita consumption including unrecorded consumption in 2002 (based on average 2001-03).
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Figure 7 Patterns of drinking in 2002. From Rehm J, Patra J, Baliunas D, Popova S, Roerecke M, and Taylor B (2006) Alcohol consumption and global burden of disease 2002.
Report to WHO. Geneva: World Health Organization.

901t

SPU3J] [BUOBUIBIU| JO MIIAIDAQ :uoidwnNsuosd |oYyod|y




Alcohol Consumption: Overview of International Trends 107

low allowance for duty-free imports, and limits on the hours
of sale of alcohol. These have led to measurable decreases in
consumption and related harm. More recently, as a result of
policy changes, new increases in alcohol consumption and
related harm have been reported, such as in Sweden,
Finland, Canada, and the UK, among others. Given that in
many countries, unrecorded alcohol consumption is signifi-
cant but difficult to estimate, these trends can be seen as an
underestimation of the real situation, for example, upward
trends are informally reported in Latin America.

In contrast, other regions of the world have shown less
concern about the drinking habits of their residents.
These regions risk further escalation of the problem.
European markets are considered saturated, as the levels
of consumption have stabilized (although the pattern of
drinking might change, e.g., more binge drinking). As a
result, alcohol marketing strategies have focused on new
markets, including Asia and Latin America.

The Americas

Whereas the United States and Canada have population
characteristics similar to Western Europe, in the other
regions of the Americas countries are at different stages
of development, some with relatively higher child and
adult mortality rates, and an age structure different
from that in developed countries. Latin America and the
Caribbean have large proportions of young people, the
age group that drinks the most (Levy, 1999). The problem
1s compounded because alcohol policies are absent or
nearly so in these countries, thus creating a fertile ground
for the growth of alcohol-related problems. Informal and/
or illicit production and smuggling are known to be wide-
spread in several countries in the Americas e.g., Brazil,
Mexico, Nicaragua, and Bolivia, with little or no govern-
ment control over them.

It is useful to look at the situation in the Americas as an
example of international trends. Despite great subregional
variations in per capita alcohol consumption, the popula-
tion-weighted average value in the Americas is about
9liters per person, well above the global average of
5.8 liters of per capita consumption (Rehm and Monteiro,
2005). In addition, irregular, heavy drinking occasions are
very common, leading to a drinking pattern that is harm-
ful to health. This translates into acute health problems,
such as intentional and nonintentional injuries, including
homicides, traffic crashes, violence, drowning, and sui-
cides. At the same time, a significant proportion of the
population with alcohol use disorders, particularly depen-
dence, develop chronic health problems resulting in many
years of life lost to disabilities and accounting for over
50% of all alcohol-related disease burden. It 1s estimated
that there are over 30 million people that meet diagnostic
criteria for alcohol use disorders in Latin America and the

Caribbean, and over 75% did not receive any care (Kohn
et al., 2005).

Most of the alcohol-related disease burden in the
Americas (774%) occurs in the population aged 15-44,
indicating that the most active and productive life years
are being lost by a preventable factor, that is, alcohol
consumption (Rehm and Monteiro, 2005). Socioeconomic
development tends to be associated with higher levels of
alcohol consumption, as people with more disposable
income will spend more on alcoholic beverages (as they
become more accessible and available). Concomitantly,
for those living in poverty, expenditures on alcohol con-
sumption can ruin family finances and their chances to
attain better education, shelter, nutrition, health, and
access to other goods and services (Room ez al, 2002).

Conclusion

The absence of effective national policies renders unten-
able the current situation. The public is largely unin-
formed about how alcohol consumption is related to
harms, and what works to reduce public health problems
from such consumption. They often believe their personal
freedoms are at stake when alcohol controls are proposed.
International and national trends can be critical informa-
tion for advocacy groups, policy makers, and the public in
the promotion of effective strategies. There is a need to
continue to improve the knowledge base about alcohol
consumption and patterns of drinking, using standardized
indicators and collecting systematic information by age
and gender, and both developed and developing countries.

See also: Alcohol, The Burden of Disease of; Alcohol—
Socio-Economic Impacts (Including Externalities);
Alcohol—Treatment; The Alcohol Industry.
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Alcohol is a major risk factor for burden of disease and
injury. Alcohol increases the frequency of injury, both
intentional and unintentional, several categories of cancer,
neuropsychiatric conditions, and diseases of the cardio-
vascular system and the liver. Its effects are not confined
to the drinker but also result in a significant burden for
others. Overall, it is estimated that alcohol contributed to
4% of all disability-adjusted life years lost worldwide
in 2002, which means its global impact is comparable to
that of tobacco. The lack of adequate data on social costs
(Klingemann and Gmel, 2001), particularly to those borne
by others, suggests that the total costs may be even higher.
Alcohol 1s a larger net contributor to the global burden of
disease and injury than illicit drugs, but there has been no
international response aimed at comprehensive and
integrated alcohol control.

Other articles in this volume address alcohol policies
formulated by governments at national or state level and
illustrate a body of research evidence that demonstrates
effectiveness. Many such effective policies — for example,
random breath testing of drivers, controls on hours of
sale via licensing requirements, and early interventions
with those experiencing alcohol-related harm — require

WHO Expert Committee on Problems Related to Alcohol Consumption
(2007) Second Report, WHO Technical Report Series 944, World
Health Organization Geneva, Switzerland. WHO.
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effective implementation at a local level. Some work has
also illustrated the effective impact of community-wide
projects focusing on the implementation at the local level
of effective government policies.

The development, implementation, and evaluation of
effective policies at a local level rely on data gathering
of local intelligence, for example, from drunk-driving data
or alcohol-related crime, or from operations assessing the
willingness of the retail sector to sell to underage patrons,
which can help target problem premises or retail outlets
for attention. Community groups can also play a useful
role in raising local alcohol issues, monitoring local out-
lets and, if necessary, calling for improvements to policy
and legislation or to systems of enforcement to reduce
alcohol-related harm.

While the adoption and implementation of effective
strategies at the national and local levels are essential
to integrated alcohol control, there is also a need for
regional and global action, similar to that required for
both tobacco and illicit drugs. This article reviews the
reasons behind the need for a supranational response, its
nature, and some of the factors currently holding back
its implementation.
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Need for Public Health Policies in
Response

A Global Alcohol Industry

As with tobacco, the ownership of alcohol production and
the marketing of international and local brands of alcohol
1s now global business. Alcohol companies that grew in
Western Europe and North America through mergers and
acquisitions have now gone global. The global consolida-
tion of industry ownership has implications for the public
health response to alcohol-related harm. These include
the sheer power of these companies, sometimes referred
to as transgovernmental corporations (Bendell and Kearins,
2005), to indicate their capacity to act outside national
boundaries and constraints. In turn, this capacity allows
these corporations to influence international trade agree-
ments, to market their products aggressively to existing
and potential consumers, and to engage at all levels with
public and private debates on what alcohol control poli-
cies are appropriate.

With regard to trade agreements, the alcohol industry
has been an active supporter of the liberalization that has
both assisted the expansion of the global companies and
also challenged effective public health policies at the
national level. Alcohol and tobacco have been the subjects
of many challenges and not only countries’ ability to
restrict imports but also their ability to restrict marketing
have been reduced as a consequence of the trade agree-
ments (Gould, 2005).

The size and nature of the industry’s marketing activity
is another spin-off of the globalized industry. The profits
available to these corporations and their sophistication as
marketers has allowed for effective marketing in mature
markets such as Europe and North America, where alco-
hol companies target products to the cohort of predrin-
kers (who must be recruited on an ongoing basis to
maintain profits), and also to younger cohorts, women,
and ethnic groups with below-average patterns of con-
sumption. By 2001, the Council of the European Union
noted a disturbing growth in alcohol consumption among
children and adolescents. In Western Europe, marketing
contributed to shifts away from wine consumption as
part of meals toward a more fiesta or intoxication-focused
pattern of beer drinking (Gual and Colom, 1997).

Of considerable global public health importance is the
use of brand marketing of international alcohol products,
and newly acquired local ones, to extend alcohol sales in
new markets. The global corporations’ primary focus is
to reach beyond the mature markets of their country
and region of origin to seek emerging markets in other
regions: Eastern Europe, Latin America, and Asia. Tar-
geted countries are those with developing economies,
growing middle classes, high proportions of young people,
and relatively low levels of alcohol consumption, suggest-
ing considerable potential for growth. The rapid increases

in consumption of branded products in these emerging
markets suggests that the industry’s aim of targeted pro-
motion is proving successful.

Also of public health concern is the role and resource
of alcohol companies in influencing national alcohol con-
trol policies. The largest global companies fund the Inter-
national Center for Alcohol Policy (ICAP) in Washington,
which is engaged in an active program of publication,
communication, and lobbying. ICAP has surveyed Health
Ministers and other officials developing alcohol policy in
countries around the world to identify priority areas for
policy development. Its website provides a “comprehen-
sive guide to key issues in alcohol policy development,”
and its reports are translated into languages widely used
in several emerging markets. The Center has released
publications that serve to counter public health research
by recommending policies that are relatively ineffective
or less likely to affect sales (International Center for
Alcohol Policies, 2002, 2003, 2004; Stimson ez al., 2007).
It also advocates a partnership approach between the
alcohol industry, governments, and public health groups
on alcohol policy and prevention. ICAP’s work is com-
plemented by other, less-visible, global associations (such
as the Global Alcohol Producers Group) and a growing
number of regional and national social aspects organiza-
tons, including a number in low- and middle-income
countries (Benegal, 2005; Thamarangsi, 20006).

Absence of Effective Policies

In many mature market countries, there are national
alcohol policies and laws in place; for example, in regard
to the sale of alcohol, driving while intoxicated, and
alcohol taxation (which serves a public health goal as
well as raising revenue). Shortcomings are often in the
operational detail of such policies and laws, including
whether the laws and licensing systems are being suffi-
ciently well enforced, and whether sufficient resources
are being put behind the most cost-effective policies.
Perhaps the weakest area of regulation is that concerned
with alcohol advertising and other forms of marketing. In
most mature markets, alcohol is heavily advertised. Many
countries use a mix of partial restrictions on exposure to
alcohol advertisements — in certain media or at certain
umes — and systems of industry self-regulation in regard
to the content of alcohol advertisements. There is little
research or policy on other forms of marketing. For exam-
ple, there are few studies of integrated marketing of
the global alcohol brands that sponsor international sports
events and reach loyal and potential drinkers across a
range of mature and emerging markets.

Alcohol control often relies too heavily on classroom-
based education of young people that seeks to reduce
alcohol-related harm. Systematic reviews have consis-
tently shown little or no evidence of effectiveness in
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terms of either medium- or longer-term behavior change
or harm outcomes (Babor er 4l, 2003; Foxcroft, 20006).
However, in part because this approach has face validity
and in part because it provides no challenge to vested
interests and 1s actively promoted by industry-funded
commentators (International Center for Alcohol Policies,
2004), educational interventions of this kind have been
popular. Similarly, there is a focus on public information
campaigns and social marketing approaches in some juris-
dictions, where, once again, the evidence of effectiveness
in reducing alcohol-related harm is lacking.

In emerging markets for alcohol, there is often very
little in the way of alcohol policy and regulation, or very
little enforcement of such laws as have been passed. Typ-
ically, there are very few data on alcohol-related harm on
which to base advocacy for government interventions,
particularly for restrictive measures to protect public
health that may appear contrary to trade principles. The
need for assistance with research and data collection, and
to share information and technical expertise between
countries with regional similarities, has been recognized
by the World Health Organization. As in mature markets,
there 1s a danger of over-reliance on less effective strate-
gies, with active promotion of educational approaches
despite the lack of a supportive policy environment.

Taxation, including tariffs on imported alcohol pro-
ducts, is often a key policy and a source of government
revenue, particularly in countries in which incomes and
perhaps economic activity levels are low. For a number
of countries, informal illegally produced alcohol or cross-
border smuggling may reduce government revenue, and
revenue would be increased if governments were able to
reduce these nontaxed sources of alcohol. Greater control
over alcohol production and distribution would also allow
them to increase tax (and therefore price to the consumer).
Many emerging markets do not regulate or license the sale
of alcohol by bars or stores; alcohol may be sold anywhere.
A minimum age at which young people may be sold
alcohol may exist in law but often goes unenforced.

It is in this context, that the World Health Organiza-
tion has been commissioning research and presen-
ting recommendations on effective policies to reduce
alcohol-related harm.

Global Governance on Alcohol
NGO Movement in Global Governance

Global governance, as a response to the global nature of
the markets and communication networks, requires not
just intergovernmental responses, such as those carried
out by the UN system (see the section titled ‘the UN
system’ below), but also response from NGOs and volun-
tary organizations operating at a regional and inter-
national level. In response to growing awareness of the

contribution alcohol is making to the global burden of
disease, a number of NGOs focused on alcohol policy
have emerged and a number of health NGOs have
demonstrated concern for alcohol policy development.
For example, in 2005 the World Medical Association
passed a Statement on Reducing the Global Impact of
Alcohol on Health and Society, which urged consider-
ation of a Framework Convention on Alcohol Control
similar to that of the WHO Framework Convention on
Tobacco Control. This was followed in 2006 by a state-
ment from the American Public Health Association,
which also urged the adoption by the World Health Orga-
nization of a binding international treaty, modeled after
the Framework Convention on Tobacco Control.

The World Bank, which in 2000 issued a Note calling
for caution in relation to funding of alcohol beverage
projects as part of development aid, has more recently in
its World Development Report for 2007, Development and
the Next Generation, emphasized the dangers of alcohol
(and tobacco) use by the world’s cohort of younger people
and called for action via raising taxation, comprehensive
bans on advertising and product promotions, age restric-
tions on sales, and prominent health warnings.

Newly emerging global and regional networks on alco-
hol policy are monitoring and advocating for action within
the UN. system as well as by national governments. These
include the Global Alcohol Policy Alliance, Eurocare,
the Asia Pacific Alcohol Policy Alliance, and the Indian
Alcohol Policy Alliance.

The UN System

A regional approach to alcohol policy was initially
mapped out by Health Ministers in Europe, in consulta-
tion with nongovernment organizations. In 1995, a WHO
European Charter on Alcohol was adopted, with ten stra-
tegies for action. This was followed by an Action Plan,
later revised for 2000—07. In 2001, the Health Ministers of
WHO Europe countries issued a Declaration on Young
People and Alcohol, with policy targets to 2006.

The European Commission also reviewed the policies
of its member countries in 1998 and in October 2006
released a European Union Alcohol Harm Reduction
Strategy. This strategy had had considerable input from
industry representatives and, upon its release, received a
more favorable response from industry interests than the
NGO sector. Its focus on education as the strategy of
choice reflected the lobbying on the part of the industry
interests who were pleased to see no specific plan with
regard to taxation or product labeling (Anonymous, 2006).

In 2006, following concern raised by public health
agencies and community organizations in the Western
Pacific Region, the World Health Organization’s Western
Pacific Regional Office drafted and consulted on a
Regional Strategy to Reduce Alcohol-Related Harm that
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reflects current evidence on effective policy. The Strategy
notes that effectiveness will depend on member countries
combining as many as possible of the recommended
measures, which included: public awareness and health
promotion; building capacity among health workers, sup-
port for advocacy and community action; regulation of
advertising and sponsorship enforced by a government
agency; drunk-driving laws with a low blood alcohol
concentration (BAC) and frequent random enforcement;
collaboration between health and law enforcement on
alcohol-related crime and public safety; regulating alco-
hol sales through a minimum age, restrictions on avail-
ability and a licensing system; appropriate enforcement of
the above alcohol laws, using taxation based on alcohol
content to reduce harmful use, and giving consideration
to alcohol harm reduction when participating in trade
negotiations.

The Western Pacific Regional Strategy was adopted by
the region’s Heath Ministers in October 2006. The same
month, Health Ministers of WHO’s South-East Asian
Region adopted a short Resolution endorsing a report
on Policy Options for Alcohol Consumption Control as
a guide and minimal framework for member states. The
report noted research on effective and cost-effective inter-
vention, and its options included taxation and other price
controls, regulating alcohol availability, drunk-driving mea-
sures, regulation of production and distribution, restrictions
on advertising, and community action. It noted the expense
and limited effectiveness of mass media moderation cam-
paigns countered by industry advertising. The report also
commented on the role of key players, noting that local
communities and groups were crucial for effective action
and monitoring practices and policies, and there was a more
limited role for the industry in ensuring high standards and
compliance with regulations (World Health Organization
Regional Office for South-East Asia, 2006).

Following evidence of the large contribution that alco-
hol makes to the burden of injury and disease in all regions
of the world, the World Health Organization reviewed
current alcohol policies in WHO member countries
(World Health Organization, 2004) and sponsored a proj-
ect to evaluate the most effective and cost-effective alcohol
policies to reduce alcohol-related harm (Chisholm ez 4/,
2004, 2006). In 2005, Health Ministers gathered at the 58th
World Health Assembly adopted a report on ‘Public health
problems caused by harmful use of alcohol’ (World Health
Organization, 2005). It noted the policy strategies most
likely to be effective or ineffective in reducing alcohol-
related harm and mandated further work by WHO 1n this
area. In the following year, a resolution supported by more
than 40 countries calling for work toward a global strategy
on alcohol failed to achieve a consensus and was referred
back to the Executive Board for further work.

In addition to the partial progress made to date on
regional and global strategy, there have been, as described

earlier, calls from NGOs and also in the scientific litera-
ture for action more in line with that taken with regard
to tobacco, in the form of a binding international
agreement — a Framework on Alcohol Control Policy
(Room, 2005). There are differences between tobacco
and alcohol that militate against such an agreement, the
most important of which is probably the much shorter
time of widespread use of the two drugs. Whereas tobacco
has been widely used only in the last 100 years, alcohol
has a much longer history. However, the new situation
brought about by vastly increased globalization, resulting
in much faster spread of commercial alcohol in contexts
without traditional social controls constraining harm, and
the size and vulnerability of the world’s youth cohort, are
factors that are as relevant for alcohol as for tobacco.

There is good evidence of effective policies to reduce
alcohol-related harm that may be implemented at the
national and local level. An international infrastructure
is needed to ensure the appropriate dissemination and
adoption of these effective strategies, but such a frame-
work 1is currently lacking.

See also: Alcohol Consumption: Overview of Internation-
al Trends; Alcohol, The Burden of Disease of; Alcohol—
Socio-Economic Impacts (Including Externalities);
Alcohol—Treatment; Controlling lllegal Stimulants: A
Regulated Market Model; The Alcohol Industry.
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Depending on the cultural context and particular circum-
stances, the same drink of alcohol can generate a feeling
of benign content, or moroseness, or stupor. The immedi-
ate health benefits for the individual may also be benign
(or even beneficial), or the drink may result in injury or
death — in the short run from accident or in the long run
from one of the diseases alcohol can precipitate. The
consequences for others may also be benign or beneficial,
or damaging or mortal from violence or collateral acci-
dent. Someone may be born as the result of intentional or
unintentional impregnation. The loss of production due
to lower workplace productivity or non-attendance from
drinking alcohol may cause financial loss to the drinker
and possibly to others. Alcohol may, or may not, generate
additional costs in many sectors of the economy, espe-
cially in the criminal system, in the health system, and
in the transport system. The national budget probably
gains from the specific tax it levies on alcoholic beverages,
but this levy may, or may not, cover its costs from the
consumption of alcohol.

The impact of alcohol consumption is so multifarious
that it is not easy to track all its social and economic
impacts. This review confines itself to those to which
social costs of alcohol misuse studies have paid most
attention, excluding the burden of disease caused by
alcohol which is covered in this encyclopedia by Rehm.

The framework used is that of the WHO report, Interna-
tional Guidelines for Estimating the Costs of Substance Abuse
(Single er al, 2003), and related and subsequent studies,
although some of the technical issues, such as the valua-
tion of life, counterfactual hypotheses, and discounting,
are not considered here.

As the opening sentence reminds us, the social and
economic impact of alcohol is affected by the cultural
context, even though the physiological impact may not
be. This means that each country, or culture within a
country, has its own quantitative and qualitative particu-
larities. This entry deals with the heterogeneity by includ-
ing in its bibliography recent country-specific studies
(especially cost studies, because they look at most dimen-
sions of the impact).

Following brief discussions on externalities and irra-
tionality, the main areas of impact are dealt with in alpha-
betical order, because their relative significance will vary
from country to country.

Externalities

The social cost of an activity is the total of all the costs
associated with it, including both the costs borne by the
economic agent involved and all costs borne by society at
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large. This includes the costs reflected in the organiza-
tion’s charge (price), which covers the use of the various
resources (including labor capital and risk as well as
natural resources) excluding taxation, together with the
costs external to the firm’s private costs. If social costs are
greater than private costs — the costs of purchase — then a
negative externality is present.

When the market economy is working effectively, and
there are no external social costs, rational consumers will
purchase and consume the product only if it is more
valuable to them than the price paid for it. In this case,
society 1s better off since the consumers deem themselves
better off from the transaction, and society is no worse off,
since it has traded off the social costs of the consumption
for the payment, which embodies the ability to purchase
other products with equivalent social costs.

There are all sorts of subtle assumptions embodied in
this analysis: Public health analysis often worries about
the equity in the distribution of income — the power
to purchase. But even if those assumptions hold (near
enough), alcoholic beverages are one of a number of
products for which the purchase price cannot generally
equal social costs because the social cost of each unit of
consumption varies greatly. Thus the social cost of the
first drink in a session may reflect the private cost, but
later drinks may generate additional social costs in poor
health, material damage, public and private outlays that
were ignored when the drinking decision was made, vio-
lence to others, and even death to the drinker or, in
the case of motor vehicle accidents and the like, to inno-
cent bystanders.

As a later section discusses, taxation and other public
policy measures aim to reconcile in one way or another
the inconsistency between the purchase price and social
costs. However, there is still likely to be a substantial
difference for at least a number of significant ingestions.

A useful term is misuse for occasions where the con-
sumption generates outcomes that were unintended
by the consumer and not taken into account when the
purchase or drinking decision was made. It is sometimes
preferred to abuse in order to emphasize that much alco-
hol consumption is useful, in the sense of its social impact
being benign or even (mildly) beneficial.

Irrationality

The previous discussion has assumed that consumers are
acting rationally, taking into consideration all the costs of
the consumption that affect them (although they may
discount costs in the more distant future).

However, it is not immediately obvious that ratio-
nality applies when there is drunkenness or addiction.
Economists explore this by using a theoretical definition
of irrationality where consumers show time inconsistency

between decisions, as for example when they go into a
bar to have three drinks, change their minds in conse-
quence of the resulting euphoria and drink more, and the
following day regret the change of mind (Ainslie, 1992,
Frederick er al., 2002; O’Donoghue and Rabin, 2003).

It is unclear how to define externalities in such cir-
cumstances. The tendency has been to ignore such irra-
tionality, but increasingly cost of alcohol studies need to
address it, incorporating it in a rigorous way consistent
with the theory.

Crime

Pernanem er al. (2000, 2002), based on Goldstein (1985),
propose four models (modes might be a better word) to
account for alcohol-associated crime.

1. The pharmacological model, in which intoxication
encourages the commission of crimes which otherwise
would not have been committed.

2. The economic means model, in which crimes are com-
mitted to fund alcohol consumption.

3. The systemic model, involving the illegal economy, as
in unlawful brewing or distilling or sale of liquor.

4. The substance-defined model, where actions are de-
fined as being criminal by laws which regulate drug
use, such as drunkenness in a public place, supplying
underage or drunk people (if that be illegal) and
drunk-driving.

Note these apply also to illicit drugs, for which modes 3
and 4 are more important than for alcohol.

This crime causes social costs, both directly via dam-
age to property and individuals but also with consequent
costs to the public purse for policing, justice and correc-
tions, transport management, and indirectly when it adds
to concerns about community safety and security.

Estimating the attributable fractions (the proportions
which alcohol causes) for criminal activity is much less
advanced than for disease. Because law, practices of
enforcement, and culture vary by country, fractions can-
not be easily borrowed from other jurisdictions. (Indeed
care 1s also required in generalizing research findings on
the relationship between crime and alcohol.)

Harm to Others

As well as affecting the health of its drinkers, alcohol can
affect the health of others. These effects include:

1. Children born as the result of an unplanned con-
ception as a result of intoxication (it is not obvious
how to deal with this);
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2. Fetal alcohol syndrome and fetal alcohol effects, said to
be the major source of mental illness and behavioral
disorders, and generating on average a large public cost
during their lifetime (Harwood, 2000);

3. Pain and suffering, abuse, violence, injury, and death
experienced by those close to the drinker;

4. Pain and suffering, violence, and death including from
motor vehicle accidents, experienced by the wider
public.

There are rarely good estimates of these phenomena, and
the incidence and costs vary from country to country.

Motor Vehicle Accidents

As well as injury and death from motor vehicle accidents
caused by alcohol consumption, there is damage to cars
and property, the costs of law enforcement and prevention
(which may include road design), and the costs of admin-
istrating the insurance system. (There are also costs in the
resulting travel delays.)

Motor vehicle accidents are particularly onerous, but
there are other types of accidents. Industrial accidents
caused by alcohol are covered in the next section.

Production Losses

Drinking alcohol may result in production losses from the
following:

1. Reduced workforce size as a consequence of death or
premature retirement;

2. Absenteeism from sickness or injury;

3. Reduced on-the-job productivity from sickness or in-
jury and accidents.

Alcohol misuse may also cause loss of production in
the unpaid household sector and in other non-market
activities. Although the informal economy is not included
in the standard measures of market output (such as GDP
or GNP), the losses or production in it caused by alcohol
misuse may be significant.

Public Spending

Most of the above-mentioned events impact to some
extent on public spending (or, for those countries that
depend more upon private provision, on the private insur-
ance system). Such an impact is a classic externality,
because it is unlikely to be taken into account by the
drinker.

Among the most significant sectors affected by addi-
tional spending are costs to the health system (at every
level from prevention to advanced tertiary specialties, but

also for nursing care later in life), social security or other
forms of public income maintenance, traffic management,
and also to policing, justice, and corrections.

Taxation and Public Policy

Historically, specific taxes on alcohol were imposed
because they could be readily collected at brewery, dis-
tillery, or port. (There are greater difficulties collecting
excise from small vineyards.) Later in some but not all
jurisdictions, the justification for special duties shifted
from convenience to a notion of the propriety of taxing
sinful activites.

More recently, in some jurisdictions, alcohol taxes have
been justified by the arguments that raising the cost of
alcohol better reconciles the private cost and social cost
of alcohol consumption. If so, pure logic might conclude
that the level of taxation should be related to the quantity
of absolute alcohol rather than the value of the drink,
imposing more heavily on low-value drinks. An extension
would be to focus on the minimum cost of alcohol, struc-
turing the excise to maintain a minimum cost of absolute
alcohol, where some of the worse social costs occur
(Easton, 2002).

However, no country has an economically rational
alcohol taxation regime, and revenue considerations still
remain as important in its design as political and cultural
considerations.

Moreover, as previously mentioned, the divergence
between private and social cost varies from drink to
drink, so a taxation regime cannot be perfect. Therefore,
other public policy measures have to be implemented.
Insofar as such policy measures are effective, there
would be a reduction in the divergence between private
and social cost, and the optimal excise duty would be
lower than if the policies are ineffective.

Conclusion

The impacts of alcohol consumption are manifold, and it
1s not practical to list them all. The ones discussed here
are generally those which are known to be largest in
quantifiable terms, as measured by their impact on GDP
(or GNP) the standard measure of the aggregate output
produced in the formal economy (generally valued at
market prices). This approach asks what of the available
production had to be diverted to deal with the costs of
alcohol misuse. (Technically it is an estimate based on
supposing that if alcohol misuse had not occurred, what
additional resources would have been available for con-
sumption and other purposes.)

Table 1 provides estimates for two countries of this
(tangible) social cost of alcohol, as a proportion of GDP.
The estimates come from studies that broadly conform to
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Table 1 The (tangible) social costs of alcohol as a proportion
of GDP
Australia Canada
1998-99 1992
Costs of crime, law and 0.42% 0.20%
order
Health-care costs 0.03% 0.19%
Loss of production 0.23% 0.60%
Motor vehicle accidents 0.24% 0.07%
Other government NA 0.03%
resource costs
Total 0.92% 1.09%

Source: Collins DJ and Lapsley HM (2002) Counting the Cost:
Estimates of the Social Costs of Drug Abuse in Australia in
1998-9. Canberra, Australia: National Drug Strategy Monograph
Series No. 49; Single E, Robson L, Xie X, and Rehm J (1998) The
economic costs of alcohol, tobacco and illicit drugs in Canada,
1992. Addiction 93(7): 983-998.

the International Guidelines (Single et al., 2003). They do not
include estimates of the intangible costs, arising from
death, injury, and poor-quality life that alcohol misuse
generates (avoiding, among other things, the problem of
valuing life). Nor do they include the impact on the
informal economy, because there is no measure of the
aggregate value of its output (the equivalent of GDP).

In each case the costs are estimated to be near 1% of
GDP, the implication being that without alcohol misuse
effective GDP would be 1% greater. However, the
increase in GDP per capita would be lower, depending
on the mortality impact on the population.

Note that despite using the same international guide-
lines, there are considerable differences between the
subtotals, only some of which may be explained by
classification differences or by the different cultures
and institutional arrangements of Australia and Canada.
Nevertheless, while other countries may have different
social costs of alcohol misuse, representing the waste
from drinkers not taking into consideration the social
consequences of their decisions, the magnitude as a
proportion of total output is likely to be significant. The
quantification reinforces the common sense conclusion of
a need for behavior change and public policies in regard
to alcohol consumption in order to reduce its misuse.

See also: Alcohol Consumption: Overview of Internation-
al Trends; Alcohol, The Burden of Disease of; Alcohol—
Treatment; The Alcohol Industry.
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Introduction

Despite its positive role as a beverage, a mood enhancer,
and a social lubricant, alcohol accounts for a significant
portion of the global burden of disease and disability,
primarily through its toxic effects on different organ
systems in the body, its ability to cause psychomotor
impairment through intoxication, and its dependence-
producing properties that can impair the drinker’s control
over the frequency and amount of drinking. For these
reasons, various interventions have been developed to
help people who are experiencing medical and social
problems associated with their misuse of beverage alcohol.
This article reviews conceptual advances and scien-
tific evidence within the framework of a public health
approach to the management of alcohol-related problems
through clinical interventions. Such an approach assumes
that an organized response to alcohol use disorders
requires a conceptual understanding of the medical con-
dition, the availability of screening and diagnostic proce-
dures to identify cases for treatment, and the existence
of effective interventions that can be made available to
people in need of treatment and early intervention.

Conceptual Overview: What Is Being
Treated?

Alcohol consumption varies enormously in terms of the
frequency and amount of drinking, not only among
individuals, but also over time and between different
population groups. Variations in drinking affect rates of
alcohol-related problems and have implications for the
organization of treatment interventions. There is no sharp
demarcation between social or moderate drinking, on the
one hand, and problem or harmful drinking, on the other.
But as the average daily amount of alcohol consumed and
frequency of intoxication increase, so does the incidence
of medical and psychosocial problems in a society. As
illustrated in Figure 1, three mechanisms have been

identified to explain alcohol’s ability to cause medi-
cal, psychological, and social harm (Babor er 4l, 2003):
(1) physical toxicity, (2) intoxication, and (3) dependence.

Alcohol 1s a toxic substance in terms of its direct
and indirect effects on a wide range of body organs and
organ systems. In addition, one of the main causes of
alcohol-related harm in the general population 1s alcohol
intoxication, which is strongly related to violence, traffic
casualties, and other injuries. Alcohol dependence has
many different contributory causes, including genetic
vulnerability, but it is a condition that is often contracted
by repeated exposure to alcohol. In general, the heavier
the drinking, the greater the risk is of developing alcohol
dependence.

As illustrated in Figure 1, the mechanisms of toxicity,
intoxication, and dependence are closely related to the
ways in which people consume alcohol, called patterns of
drinking. Drinking patterns that lead to rapidly elevated
blood alcohol levels result in problems associated with
acute intoxication such as accidents, injuries, and vio-
lence. Similarly, drinking patterns that promote frequent
and heavy alcohol consumption are associated with chro-
nic health problems such as liver cirrhosis, cardiovascular
disease, and depression. Sustained drinking may also
result in alcohol dependence. Once dependence is pres-
ent, it impairs a person’s ability to control the frequency
and amount of drinking. For these reasons, the public
health response should be designed to address not only
the treatment of alcohol dependence, but also the man-
agement of persons who are both harmful and hazardous
drinkers. Harmful drinkers are people without serious
alcohol dependence whose alcohol misuse is already caus-
ing problems to their health, whereas hazardous drinkers
are people who drink in ways that increase the risk of
experiencing health or social problems.

Alcohol dependence has long been recognized to run
in families. There is an estimated sevenfold risk of alcohol
dependence in first-degree relatives of alcohol-dependent
individuals. But the majority of alcohol-dependent indi-
viduals do not have a first-degree relative who is alcohol
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Figure 1 Schematic diagram illustrating how alcohol
consumption is linked to alcohol-related problems through three
mechanisms of action: Toxicity, intoxication, and dependence.
Reproduced from Babor T, Caetano R, Casswell S, et al. (2003)
Alcohol: No Ordinary Commodity — Research and Public Policy.
Oxford, UK: Oxford University Press. By permission of Oxford
University Press.

dependent. This underscores the fact that the risk for
alcohol dependence is also determined by environmental
factors, which may interact in complex ways with genetics.

Avariety of approaches have been proposed to describe
the diverse types of alcohol dependence encountered
in clinical settings (Hesselbrock and Hesselbrock, 2006),
in the interest of developing specialized treatment inter-
ventions that would address the needs of different types
of alcohol-dependent drinkers, commonly called alco-
holics. These include diagnostic classifications based on
single characteristics such as onset age of alcohol pro-
blems (early vs. later in life), drinking pattern (continuous
vs. binge drinking), family history of alcoholism, per-
sonality style, and the presence or absence of psycho-
pathology. Multidimensional approaches combine these
characteristics into meaningful clusters. One of the best
known of these typologies is the Type 1/ Type 2 distinction
developed by Cloninger and colleagues (1987). Type 1
alcoholics are characterized by the late onset of problem
drinking, rapid development of behavioral tolerance to
alcohol, prominent guilt and anxiety related to drinking,
and infrequent fighting and arrests when drinking. Clon-
inger also termed this subtype milieu-limited, which
emphasizes the etiologic role of environmental factors.
In contrast, Type 2 alcoholics are characterized by early
onset of an inability to abstain from alcohol, frequent
fighting and arrests when drinking, and the absence of
guilt and fear concerning drinking. Differences in the
two subtypes are thought to result from differences in
three basic personality (i.e., temperament) traits, each of
which has a unique neurochemical and genetic substrate.

Babor and colleagues (1992) used statistical clustering
techniques to derive a dichotomous typology (Type A
vs. Type B) similar to that proposed earlier by Cloninger.
The analysis identified two homogeneous subtypes that

may have important implications for understanding the
etiology of different forms of alcoholism. Type A alcoholics
have a later onset of alcohol-related problems, few child-
hood psychological problems, a less severe drinking history,
and a more benign course of the disorder. Type B alcoholics
have an early onset of alcohol-related problems, childhood
behavior problems, parental alcoholism, co-occurring
psychopathology, a more problematic drinking history,
severe alcohol dependence, and a worse prognosis.

In addition to these different types of alcoholics, there
are also substantial differences in the manifestation of
alcohol dependence among different gender, age, and
racial/cultural groups, suggesting the need for different
treatment approaches. Adolescents have comparatively
short histories of heavy drinking, and physiological depen-
dence on alcohol and alcohol-related medical complica-
tions are rare. The manifestations of alcohol dependence
in the elderly are often more subtle and nonspecific than
those observed in younger individuals.

Detection, Diagnosis, and Assessment
of Alcohol Use Disorders

Diagnosis is the first step in the selection of treatment for
persons with alcohol use disorders. Diagnosis not only
includes the core syndrome of alcohol dependence, but
also related conditions such as alcohol withdrawal and
comorbid medical and psychiatric disorders. Diagnostic
criteria for alcohol use disorders are described in the
International Classification of Diseases, 10th editon (ICD-
10) (World Health Organization, 1992). These criteria
were based upon the alcohol dependence syndrome
(ADS) concept of Edwards and Gross (1976), a theoretical
formulation of ADS that includes biological, cognitive,
and behavioral elements. As illustrated in Table 1, the
ICD-10 diagnosis of alcohol dependence is given when
three or more of the six criteria are present. Because phy-
siological dependence is associated with greater potential
for medical problems (particularly acute alcohol with-
drawal), the first two criteria to be considered are toler-
ance and withdrawal. The remaining criteria reflect the
behavioral and cognitive dimensions of ADS: (a) impaired
control (i.e., alcohol is consumed in larger amounts or over
a longer period of time than was intended; there is a
persistent desire or unsuccessful efforts to cut down or
control drinking; the individual continues to drink despite
knowledge of a persistent or recurrent physical or psycho-
logical problem), and (b) increased salience of alcohol (i.e.,
a great deal of time spent drinking or recovering from its
effects; important social, occupational, or recreational
activities are given up or reduced due to drinking).
Alcohol withdrawal is a condition that follows a reduc-
tion in alcohol consumption or an abrupt cessation of
drinking in alcohol-dependent individuals. Uncomplicated
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Table 1 Diagnostic guidelines for alcohol dependence
syndrome according to the International Classification of
Diseases, 10th edition

A definite diagnosis of dependence should usually be made only
if three or more of the following have been experienced or
exhibited at some time during the previous year:

a. A strong desire or sense of compulsion to consume alcohol

b. Difficulties in controlling alcohol consumption in terms of its
onset, termination, or levels of use

c. A physiological withdrawal state when alcohol use has
ceased or been reduced

d. Evidence of tolerance, such that increased doses of alcohol
are required in order to achieve effects originally produced
by lower doses

e. Progressive neglect of alternative pleasures or interests
because of alcohol use, increased amount of time
necessary to consume alcohol or to recover from its effect

f. Persisting with alcohol use despite clear evidence of overtly
harmful consequences, such as harm to the liver through
excessive drinking, depressive mood states consequent to
periods of heavy use, or alcohol-related impairment of
cognitive functioning

Adapted from World Health Organization (1992) The ICD-10 Clas-
sification of Mental and Behavioural Disorders: Clinical Descrip-
tions and Diagnostic Guidelines. Geneva, Switzerland: World
Health Organization.

cases of alcohol withdrawal are characterized by increased
heart rate, elevated blood pressure, hyperthermia, dia-
phoresis,  tremor,  nausea,
and anxiety. Onset of withdrawal usually occurs between
4 and 12h following the last drink. Symptom severity
tends to peak around the second day, usually subsiding by
the fourth or fifth day of abstinence. Alcohol withdrawal
delirium (also known as delirium tremens) can occur
in 5% of cases, usually between 36 and 72h following
alcohol cessation. This condition is characterized by auto-
nomic hyperactivity as well as illusions, hallucinations,
psychomotor agitation, cloudiness of consciousness, and
disorientation. Prior history of delirium tremens, older

vomiting,  insomnia,

age, poor nutritional status, comorbid medical conditions,
and history of high tolerance to alcohol are predictors
of increased severity of alcohol withdrawal.

In addition to alcohol dependence and alcohol with-
drawal, chronic drinking is associated with disturbances
in mood, sleep, and sexual function, which are typically
included in the diagnostic evaluation. Alcohol-induced
mood disorder is characterized by depressed mood and
anhedonia, as well as expansive or irritable mood. Although
mood disturbances are common among patients entering
treatment, alcohol-induced mood symptoms tend to subside
within 2—4 weeks following alcohol cessation. Heavy drink-
ing can also induce generalized anxiety symptoms, panic
attacks, and phobias. As with depression, a substantial
improvement is often observed with abstinence with a full
remission of taking as long as 3—4 weeks. Alcohol-induced
psychotic disorder is another psychiatric syndrome observed
in chronic alcoholics. This disorder is characterized by

hallucinations or delusions that usually occur within a
month of an alcohol intoxication or withdrawal episode.
These psychotic symptoms tend to subside within a few
weeks of abstinence, although some patients may require
long-term treatment with antipsychotic medication.

Assessment of Alcohol Use Disorders

Improvements in the diagnosis of alcohol use disorders
have been facilitated in part by the development of psychi-
atric and psychological tests. Comprehensive assessment
provides the basis for accurate diagnosis and an indi-
vidualized plan of treatment. Depending on the severity
of alcohol dependence, the nature of comorbid medical
and psychiatric pathology, and the presence of family and
other social supports, decisions can be made concerning
the most appropriate intensity, setting, and modality of
treatment. The optimal approach to the assessment of a
drinking problem begins with the use of standardized
measurement procedures, including screening tests and
structured diagnostic interviews.

A number of self-report screening tests have been
developed to identfy alcoholics as well as persons at
risk of alcohol problems. One of the most widely used
screening tests is the CAGE (Ewing, 1984), which con-
tains four questions: (1) Have you ever felt you ought to
cut (the “C” in CAGE) down on your drinking? (2) Have
people annoyed (A) you by criticizing your drinking? (3)
Have you ever felt bad or guilty (G) about your drinking?
(4) Have you ever had a drink first thing in the morning to
steady your nerves or get rid of a hangover that is, an eye
opener (E)? A score of 1 positive response suggests possi-
ble alcoholism and a score of two or more is interpreted as
definite grounds for further diagnostic evaluation.

The Alcohol Use Disorders Identification Test
(AUDIT) is a 10-item screening instrument developed by
the World Health Organization for use in primary care
settings (Saunders ez al, 1993). The AUDIT covers the
domains of alcohol consumption, alcohol dependence, and
alcohol-related consequences. It has been shown to be sen-
sitive and specific in discriminating alcoholics from non-
alcoholics and is superior to other tests in identifying
hazardous drinkers. The AUDIT total score increases with
the severity of alcohol dependence and related problems
and can be used as part of a comprehensive approach to
early identification and patient placement.

Following a positive screen or other indications of
alcohol problems, diagnostic assessment should be con-
ducted with a standard interview schedule. The alcohol
sections of the Composite International Diagnostic Inter-
view (CIDI) and the Structured Clinical Interview for
DSM (SCID) provide accurate classification of alcohol
use disorders according to both ICD criteria and the
criteria contained in the Diagnostic and Statistical Manual
of the American Psychiatric Association. An important
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purpose of clinical assessment is to obtain an estimate of
illness severity. The number of ICD symptoms obtained
using a structured interview or the total score on the
AUDIT screening test can serve this purpose.

Several laboratory tests can be helpful in detecting
heavy drinking and assessing its effects on liver func-
tion. Tests commonly used by clinicians include serum
transaminases, bilirubin, gamma-glutamyl transpeptidase
(GGTP), carbohydrate-deficient transferrin (CDT), and
mean corpuscular volume (MCV) of erythrocytes.

Diagnostic assessment of people with alcohol depen-
dence also includes measures of family alcohol history,
psychopathology, social adjustment, personality disorder,
and medical conditions.

Treatment, Early Intervention, and
Long-Term Management

With progress in the understanding of how alcohol
use disorders are manifested, whom they affect, and
how they can be diagnosed, a broad range of interventions
have been developed to manage people with alcohol
dependence and harmful drinking. This section describes
three types of intervention: (1) interventions designed for
nondependent high-risk drinkers, (2) formal treatment
for problem drinkers and alcoholics, and (3) mutual help
organizations for alcoholics and their families.

Interventions Designed for Nondependent
High-Risk Drinkers

Harmful drinking typically precedes the development
of alcohol dependence, but it can also by definition cause
serious medical and psychological problems in the absence
of dependence. It is generally assumed that harmful drink-
ing can be arrested before dependence develops if the
drinker is motivated to reduce the quantity and frequency
of alcohol consumption to amounts not exceeding mod-
eration levels of no more than approximately one or two
drinks a day (i.e., 20 g pure alcohol). With the increased
interest in clinical preventive services in both developed
and developing countries, early intervention programs
have been developed by the World Health Organization
to facilitate the management of harmful drinking in pri-
mary care and other health-care and social service settings.
Following an initial assessment with a screening test such
as the AUDIT, the patient is referred to either a diagnostic
evaluation or a brief intervention with further monitoring.
Brief interventions are characterized by their low intensity
and short duration. They typically consist of one to three
sessions of counseling and education and seek to motivate
high-risk drinkers to moderate their alcohol consumption
rather than promote total abstinence.

During the past two decades, more than 100 rando-
mized controlled trials have been conducted to evaluate
the efficacy of brief interventions. The results of these
trials have been summarized in several integratve litera-
ture reviews and meta-analyses (for example, Whitlock
et al., 2004). The cumulative evidence shows that clinically
significant reductions in drinking and alcohol-related
problems can follow from brief interventions. In general,
nurses are as effective as doctors in producing behav-
ior change. Regarding the nature of the intervention,
drink resistance training, simple advice, and motivational
enhancement approaches seem to be equally effective.
In addition, brief interventions seem to be equally effec-
tive with adolescents, adults, older adults, and pregnant
women. However, there is no evidence that these inter-
ventions are beneficial for alcohol-dependent individuals.

Specialized Treatment for Persons
with Alcohol Dependence

In countries with well-developed health-care systems,
the range of agencies and professional service providers
involved in specialist treatment of alcohol-related pro-
blems is extensive. In addition to the medical sector, which
encompasses psychiatric services and specialist treatment
units, treatment is also delivered by social and welfare
agencies, workplace programs, and court-mandated pro-
grams for persons convicted of drunk-driving. Some
of the key issues that treatment research has addressed
with increasing scientific rigor include the most effective
detoxification measures, the impact of different treat-
ment settings, whether some therapeutic modalities are
better than others, the effects of treatment intensity, and
factors that influence long-term outcomes.

Detoxification

As noted above, many patients with a history of chro-
nic drinking (especially those with poor nutrition and
prior experience of an abstinence syndrome) experience
withdrawal symptoms, and for some patients alcohol with-
drawal can be life-threatening. It is generally assumed
that successful management of the alcohol withdrawal
syndrome provides a basis for subsequent efforts at
rehabilitation. Administration of thiamine and multivita-
mins is a low-cost, low-risk intervention that prevents
alcohol-related neurological disturbances and 1s typically
combined with supportive care and treatment of con-
current illness, including fluid and electrolyte repletion.
Social detoxification, which involves the nonpharmacolo-
gical treatment of alcohol withdrawal has been shown
to be effective. It consists of frequent reassurance, moni-
toring of vital signs, personal attention, and general
nursing care. Increasingly, detoxification is being done
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on an ambulatory basis, which is much less costly than
hospital-based detoxification. A variety of medications
have been used for the treatment of alcohol withdrawal,
but the benzodiazepines, especially diazepam and chlordi-
azepoxide, have largely supplanted all other medications
because of their favorable side-effect profiles.

Optimal Treatment Settings for Rehabilitation

Following detoxification, a variety of programmatic ele-
ments and therapeutic modalities have been incorpo-
rated into service settings designed to treat the patient’s
alcohol-related problems, promote abstinence from alco-
hol, and prevent relapse. Service settings are an important
component of treatment for alcohol problems, not only
because they control access to treatment, but also because
the setting often determines the climate (sometimes called
the milieu), the resources and the professional staff pro-
viding treatment. Alcohol treatment is typically provided
in outpatient hospital settings, but it can also be delivered
in psychiatric clinics, social service agencies, and health-
care settings. Treatment is also delivered in residential
settings, which include hospital-based rehabilitation pro-
grams, freestanding units, and psychiatric units.

In most comparative studies, outpatient programs have
been found to produce outcomes comparable to those
of residential programs. This conclusion, however, should
be tempered by a consideration of the kinds of problem
drinkers who are appropriate for each type of pro-
gram (Finney ez al,, 1996). Some studies comparing outpa-
tient with residential treatment have not controlled for
the possibility that patients who choose outpatient set-
tings are less severely alcohol-dependent, less physically
ill, or less psychiatrically impaired. Residential treatment
may be indicated when motivation is weak to continue
treatment, when patients are psychotic, depressed, or
suicidal, and when there are medical complications.
Other factors that affect the choice of treatment setting
include patients’ social stability, the severity of their
symptoms, and the ability of a program to respond to
individual needs. An obstacle to ambulatory treatment is
the higher rate of attrition usually encountered among
more severely impaired alcoholics. An obvious question is
whether some treatment settings are more cost-effective
than others. In general, the research evidence on the
cost-effectiveness of different treatment modalities has
consistently found that the more expensive modalities
do not necessarily produce better treatment outcomes.

Therapeutic Modalities: Nonpharmacological

A variety of therapeutic modalities are used within
the context of outpatient and residential treatment ser-
vices, and many programs use a combination of these
interventions. The approaches with the greatest amount

of supporting evidence are behavior therapy, group ther-
apy, family treatment, and motivational enhancement
(Edwards er al, 2003). Behavior therapists stress the
importance of teaching new, adaptive skills designed to
alter the conditions that precipitate and reinforce drink-
ing. One example of this approach is relapse prevention,
which focuses on coping with situations that represent
high risk for heavy drinking. Research (Ouimette er 4.
1999; Babor and Del Boca, 2003) also indicates that
Twelve Step Facilitation, which is designed to introduce
problem drinkers to the principles of Alcoholics Anony-
mous, is as effective as more theory-based therapies.

Therapeutic Modalities: Pharmacological

There are three kinds of pharmacotherapy for persons
with alcohol dependence: Alcohol-sensitizing drugs,
medications to directly reduce drinking, and medications
to treat comorbid psychopathology (Kranzler, 2000).
Alcohol-sensitizing drugs such as disulfiram and calcium
carbimide cause an unpleasant reaction when combined
with alcohol. Although these drugs may help alcohol-
dependent persons when special efforts are made to ensure
compliance, their efficacy in the prevention or limitation
of relapse has not been demonstrated. Several approaches
to enhancing voluntary compliance with disulfiram ther-
apy have been evaluated, such as the use of incentives, and
enlisting the help of family members. Under these condi-
tions, disulfiram can significantly increase the number of
abstinent days and decrease total drinks consumed.

In contrast to drugs like disulfiram that precipitate an
aversive reaction following drinking, another class of
medications has been developed to reduce drinking and
prevent relapse by operating on the specific brain neuro-
transmitter systems implicated in the control of alcohol
consumption, including endogenous opioids, catechola-
mines (especially dopamine), and serotonin. Based on
research suggesting that opioid antagonists, such as nal-
trexone, decrease ethanol consumption in laboratory
animals and humans, a series of double-blind, placebo-
controlled trials have been conducted with alcohol-
dependent patients. In general, naltrexone has been
found to be superior to placebo in delaying the time to
relapse and reducing the rate of relapse to heavy drinking
among patients (Kranzler and Van Kirk, 2001). The most
comprehensive clinical trial of naltrexone therapy was
conducted at 11 US. sites with nearly 1400 patients
(Anton et 4l., 2006). Naltrexone was associated with more
abstinent days and reduced the risk of a heavy drinking
day after a relapse. The effects, however, tended to be
short-lived, with no advantage evident 1 year later after
medication had been suspended. The findings open the
possibility that naltrexone with medical management may
be delivered by primary care clinicians as an alternative to
traditional alcohol treatment programs. Another focus of
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medications research has been Acamprosate, an amino
acid derivative. Multicenter studies conducted in a variety
of countries have shown significant advantages for acam-
prosate over placebo, but other large-scale studies have
been negative (Kranzler and Van Kirk 2001; Anton er 4/,
2006). In summary, despite advances in the search for a
pharmacological intervention that could reduce craving
and other precipitants of relapse, the additive effects of
pharmacotherapies have been marginal beyond standard
counseling and behavior therapies.

Because psychiatric disorders may contribute to the
development or maintenance of heavy drinking, it is
generally believed that the treatment of psychiatric
comorbidity may have beneficial effects on drinking out-
comes. Subsequent to detoxification, many patients with
alcohol dependence complain of persistent depression,
anxiety, insomnia, and negative emotional states, includ-
ing frustration and anger. These symptoms may last for
weeks or months, and they may contribute to relapse.
Although most instances of postwithdrawal depression
and anxiety will spontaneously remit within a few days
to several weeks, there are still substantial numbers of
patients whose severe and persistent psychiatric symp-
toms may require treatment. In many cases antidepres-
sants, such as the selective serotonin reuptake inhibitor
fluoxetine, and nonbenzodiazepine anxiolytics, may treat
the co-occurring disorder and also have a beneficial effect
on treatment outcomes for alcohol use (Kranzler, 2000).

Treatment of Multiple Substance Use and
Dependencies

Multiple substance use has become increasingly prevalent
in many countries, and with it there has been an increase
in the proportion of treatment-seeking alcoholics who
have multple dependencies. The pattern of multiple
drug use depends on a variety of factors, including the
cultural setting, the availability of different substances,
and the age of the substance user. A pattern of tobacco
and 1illicit drug use, for example, is common among
young adult heavy drinkers. The drugs most frequently
implicated with alcohol dependence are cocaine, opioids,
cannabis, benzodiazepines, and nicotine. In general, the
presence of multiple drug use in persons with alcohol
dependence is associated with more severe dependence,
worse retention in treatment, and poorer outcomes
(Edwards er al, 2003). Unfortunately, there has been little
research on the treatment of multiple drug use, and
virtually no attention to the sequencing of interven-
tions in persons dependent on two or more substances.
Is it better, for example, to treat multiple substance
use simultaneously or should individual substances be
addressed sequentially? In a study of cocaine- and alcohol-
dependent patients (Carroll er 4/, 2000), simultaneous
treatment with disulfiram was associated with better

treatment retention and abstinence from both substances,
especially when combined with out-patient psychotherapy.
But in the case of co-occurring dependence on alcohol and
nicotine, research suggests that patients prefer sequential
treatment and simultaneous cessation therapy can nega-
tvely impact alcohol use outcomes (Kodl ez 4/, 2006).

Treatment Matching and Patient Placement

In response to concerns about the inappropriate use of
expensive residential treatment, patient placement cri-
teria have been applied in some countries to standardize
the way in which patients are assigned to different types
and intensities of care. The Patient Placement Criteria for the
Treatment of Substance-Related Disorders, of the American
Society of Addiction Medicine (ASAM) provides detailed
guidelines for different levels of care, including detox-
ification, outpatient, and residential care. The decision to
refer the patient to a particular level of care is based
on the following considerations: Acute intoxication and
withdrawal, biomedical conditions, emotional /behavioral
conditions, acceptance of treatment, relapse potential, and
recovery environment.

Another approach to patient placement is based on the
notion that patients should initially be matched to the
least intensive level of care that is appropriate, and then
stepped up to more intensive treatment settings if they
do not respond. This approach is consistent with the
ASAM criteria, which specify that residential treatment
should not be recommended unless the patient has failed
at outpatient treatment.

Another approach is called treatment matching, which
relies on the cumulative evidence of research to suggest
the treatment modalities most likely to produce favorable
outcomes with different types of patients. In one large-
scale study of treatment matching, patients with certain
characteristics (e.g,, severe dependence, high levels of
anger, social networks that support drinking) responded
marginally better to certain types of therapy (e.g,, Twelve
Step Facilitation, motivational enhancement, cognitive
behavioral therapy, respectively) (Babor and Del Boca,
2003). Other research (McLellan ez 4/, 1993) suggests the
importance of including psychological and social services
within specialized treatment facilities in order to meet the
diverse psychosocial needs of alcohol-dependent patients.

Long-Term Residential Care and Mutual
Help Societies

Some people with alcohol dependence relapse repeat-
edly in spite of multiple treatment episodes. Long-term
residential treatment is used in some countries for alco-
holics who do not respond to more limited efforts at
rehabilitation. Unfortunately, the effectiveness of these
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programs has not been evaluated systematically. In con-
trast, continuing care by means of aftercare groups and
other mutual help organizations has received increased
research attention. For example, a study of the long-term
outcomes of treated and untreated alcoholics (Timko
et al, 2000) found that individuals who obtained help
for a drinking problem, especially in a timely manner,
had better outcomes over 8years than those who did
not receive help. The type of help they received (e.g,
mutual help societies or specialized treatment) made little
difference in long-term outcomes.

Although mutual help societies composed of recover-
ing alcoholics are not considered a formal treatment,
they are often used as a substitute, an alternative, and
an adjunct to treatment. With an estimated 2.2 million
members affiliated with more than 100000 groups in
150 countries, Alcoholics Anonymous (AA) is by far the
most widely utilized source of help for drinking problems
in the world. Related organizations have been developed
in a number of other countries, such as Danshukai in
Japan, Krcuzbund in Germany, Croix d’Or and Vie
Libre in France, Abstainers Clubs in Poland, Family
Clubs in Italy, and Links in the Scandinavian countries.

Although it is regarded as one of the most useful
resources for recovering alcoholics, the research literature
supporting the efficacy of AA is limited. Attendance at AA
tends to be correlated with long-term abstinence, but this
may reflect motivation for recovery. Several large-scale,
well-designed studies (Walsh ez 4/, 1991; Ouimette ez al.,
1999) suggest that AA can have an incremental effect
when combined with formal treatment, and AA atten-
dance alone may be better than no intervention. When
AA is combined with a 12-week individual therapy called
Twelve Step Facilitation (T'SF), one study (Babor and Del
Boca, 2003) found that TSF not only increased affiliation
with AA, it also had a demonstrable effect on clients
whose social networks contained many drinking compa-
nions. This study suggested that AA is effective because it
helps to change the drinker’s social environment, rather
than through some form of spiritual conversion.

Special Features Influencing Treatment

There is considerable evidence that links the outcome of
alcohol dependence treatment to comorbid psycho-
pathology. General measures of psychopathology, as well
as the specific diagnoses of drug abuse, drug dependence,
antisocial personality disorder, and major depressive dis-
order predict poorer outcomes in alcoholics (Edwards
et al, 2003). Demographic characteristics such as age,
gender, and socioeconomic level also influence treatment
outcomes.

A wide variety of treatment approaches have been
adapted to suit the needs of women, adolescents, and the
elderly, including multidisciplinary inpatient treatment

programs, outpatient individual therapy, group therapy
or day treatment, and outpatient recovery support groups.
Although treatment programs with experience in treating
these groups are better able to coordinate rehabilitation
with medical and social services, there is little evidence
that tailored treatment settings produce better outcomes
than more generic programs.

Mediators and Moderators of Treatment
Effectiveness

The investigation of mediators and moderators helps
to answer questions about how and why treatment works
(mediating effects) and for whom certain treatments
work best (moderators). The search for mediators and
moderators of treatment effects has taken place within
the clinical technology model of treatment efficacy and
treatment matching, which postulates that patient attri-
butes and treatment process elements, respectively, con-
stitute mediators and moderators of change in drinking
following treatment. Studies show that matching to
therapeutic orientation is not an essential ingredient to
substantially enhanced outcomes, as previously believed
(Babor and Del Boca, 2003). They also indicate that the
mediational mechanisms underlying several of the most
popular therapies are different than what 1s suggested by
their proponents. In general, the Technology Model of
(psychotherapy) treatment effectiveness may be flawed as
it applies to alcohol dependence. Instead of distinct, non-
overlapping elements, therapy may work through common
mechanisms, such as empathy, an effective therapist—client
alliance, a desire to change, inner resources, a suppor-
tive social network, and the provision of a culturally
appropriate solution to a socially defined problem.

Aggregate Effects of Treatment

Given the scarcity of specialized treatment services in
most countries, they are not likely to have an impact on
aggregate rates of morbidity and mortality at the popu-
lation level. Nevertheless, there is some evidence that
treatment has the potential to produce an aggregate
impact in countries where the treatment system 1is rela-
tively well developed. For example, researchers have
found an association between declining liver cirrhosis
rates and the growth of specialized treatment (Smart
and Mann, 2000).

Despite evidence of the effectiveness of treatment
interventions, little attention has been paid to the mech-
anisms of action that would translate individual benefits
to the population. Treatment interventions are primarily
designed to serve the needs of individual patients and
clients, but there are a number of ways that these interven-
tions may have an impact at community and population
levels: By raising public awareness of alcohol problems,
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influencing national and community agendas, involving
health professionals in advocacy for prevention, and
providing secondary benefits to families, employers, and
automobile drivers. The effect of treatment interventions
can also be manifested more directly by not only reducing
the amount of alcohol consumed by the drinker (and his or
her associated risks), but also influencing the social milieu of
the drinker. By removing a source of reciprocal influence
that is likely to contribute to the maintenance of heavy
drinking subcultures, treatment may diminish the alcohol-
related problem rates of an entire society.

Conclusion

This article has described a public health approach to
the provision of services for people with alcohol use
disorders. Such an approach is broadly conceived to
include the consideration not only of specialized services
for alcohol dependence, but also of medical care and
social welfare services that interact with and complement
specialized alcohol services. During the past 30 years,
significant progress has been made in the scientific study
of alcohol dependence and its treatment. On the basis of
evidence reviewed in this article, a number of conclusions
appear warranted at this time:

1. People with alcohol-related problems are hetero-
geneous with respect to demographic features (e.g,
age, gender, race/ethnicity), age of onset of heavy
drinking, severity of alcohol dependence, comorbid
psychopathology, genetic vulnerability, and other pro-
gnostic factors.

2. Any treatment for alcohol dependence is better than
no treatment. The majority of those treated demon-
strate improvement, but many improve with minimal
treatment.

3. The intensity of treatment has not been shown to
produce pronounced differences in outcome. Similarly,
medical inpatient treatment, while more costly, is not
demonstrably more effective than nonmedical residen-
tial or outpatient treatment. For patients with serious
comorbid medical and psychiatric disorders, medical
inpatient treatment may, nonetheless, be necessary.
Continuing aftercare helps to maintain abstinence fol-
lowing short-term intensive rehabilitation in inpatient
settings.

4. There 1s little evidence that any one treatment ap-
proach is superior. There is some support for certain
kinds of behavior therapy, but the effectiveness of AA
and disulfiram seem to depend on patient character-
istics and compliance. Several new pharmacological
interventions show promise as a basis for a new gener-
ation of ambulatory treatments, but they add little to
the effect of nonpharmacological treatment.

5. Brief interventions for harmful drinkers are effective in
reducing hazardous drinking and are feasible to imple-
ment in primary care settings.

6. A combination of early intervention, specialized
treatment, and mutual help groups has the potential
to reduce the rate of alcohol-related problems in a
society.
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Introduction

The quaint history of Stella Artois — ‘it all began in the
Belgian city of Leuven with a charming house the locals
call “Den Horen”. . . in the year 1466 it was converted to a
small brewery ...” — is typical of self-presentation that
links global alcohol corporations with local traditions
and culture. It is a marketing strategy that perpetuates
outdated imagery about breweries, distilleries, and famil-
iar brands. That little brewery is now InBeyv, the world’s
largest brewer with around 14% of the global market.
Relatively little research looks at the supply side of
alcohol, that is, the dynamics of production, trade, and
distribution. (A noteworthy exception was the special

issue of the journal Addiction, an international project
published in 2000; see the section ‘Further Reading.)
This article reviews the rapid global consolidation of the
alcohol industry, based on public information of about 24
of the largest transnational companies. It notes ownership
changes, particularly over the last 5 years, and identifies
key corporate strategies, including support for free trade
agreements.

The Internetis now an important vehicle for the alcohol
industry’s marketing and communication strategies. Web-
sites target three separate audiences — drinkers, investors,
and policy makers. This article draws mainly from corpo-
rate websites providing information for shareholders and
investors — annual reports, presentations, company
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policies, media releases — as well as from media commen-
tary and academic analysis. These websites seldom men-
tion government policies on alcohol. The largest
corporations now fund separate organizations, at national
and global levels, to address the ‘social aspects’ of alcohol.
The strategies of these organizations to influence public
opinion and alcohol policies are also identified and
discussed.

Global Consolidation of Alcohol
Ownership

In 2003 the world’s top ten distilling companies produced
306 million 9-liter cases of spirits. Three years later pro-
duction was dominated by just two companies, who also
own much of the world’s wine production. In 2005, 60%
of the world’s commercially brewed beer was produced by
global companies, with 44% produced by the largest
four. Economies of scale benefit companies with a global
footprint, notes SABMiller, the third largest brewer in the
world. With consumption stabilizing in industrialized
countries, these economies of scale are being achieved
through a scramble for position in the emerging markets
of Eastern European, Latin America, and Asia.

Brief profiles of the largest alcohol corporations illus-
trate recent global consolidation.

InBev

In 2004 InBev became the world’s largest brewer by
volume, and is either the first or second largest brewer
in 20 key beer markets. It markets four key global
beer brands and over 200 local brands. In December
2006, the company reported a production of 211.6 million
hectoliters. Its total revenue from alcohol and nonalco-
holic drinks was about US$17 773 million, making 24.2%
profit on operations before tax.

InBev was created from the 2004 merger of AmBey,
based in Canada and the then second largest brewer
worldwide, and Interbrew, the third largest brewer, based
in Belgium. AmBev had expanded into Brazil and other
Latin American countries, while Interbrew expanded
into East Europe, including Poland and Russia. InBev
now operates in Korea and in China, where it has 18
breweries in six provinces. It bought the China operations
of Lion Nathan, the brewer licensed for InBev brands
in Australia, New Zealand, and the Pacific Islands. For
the period 2002-04, InBev reported 8-11% returns on
investment 1n its Asia Pacific region.

Anheuser Busch

Anheuser Busch is the second largest brewery, with 11.5%
of the world beer market (2005), and 48% of the U.S.

market. In 2006 Budweiser and Bud Light were the biggest
selling beer brands worldwide and international sales
provided a third of the company’s income (after alcohol
tax) of US$17 717 million.

Anheuser Busch’s US. operations include malt-based
liquor, energy drinks, drinks packaging, and family adven-
ture parks. Its early international operations followed
U.S. troop deployments in Korea, Japan, and the Philippines
in the 1940s and 1950s. The company boasts ‘150 years of
military support’ and a Budweiser Heroes Tour, with
draught horses, supported the Iraq war.

In 2004, international beer sales tripled as a result of a
growth strategy in Canada, the UK, and China. In Canada
Budweiser is brewed under license by the InBev Labatt
breweries, in Ireland by the InBev Guinness breweries,
and in Italy by Heineken. In Britain, where Budweiser is
the top-selling canned or bottled beer in pubs, clubs, and
restaurants, the company does its own brewing. In China,
Budweiser and Bud Ice sales increased 21.5% in 2002 and
by 2003 had achieved nearly half the premium-priced
beer market. Anheuser-Busch partly owns 64 breweries,
and in 2004 beat SABMiller to buy Harbin, China’s fourth
largest brewery. China was seen to have great sales poten-
tal because “current per-capita consumption levels are
only 20% of the levels of many developed countries”
(Anheuser-Busch Report, 2006: 15).

Latin America is marked for expansion through local
partnerships for similar reasons. Anheuser Busch owns
50% of the leading Mexican brewer Grupo Modelo,
which exports its Corona brands to the United States.
In 2006 Anheuser-Busch licensed Heineken to brew
Budweiser in Panama and also in Russia, the world’s
fifth-largest beer market.

Anheuser Busch’s marketing practices have been at
times controversial. Budweiser’s cartoon frogs are well
recognized by children in the United States. The brand
targets different demographic groups through sports —
especially major league baseball — music and sponsored
concerts, and product placement in films.

Sport is an important strategy internationally. Anheuser
Busch has sponsored the US. Olympics team since the
early 1980s, and now also supports the Chinese Olympics
team. [t spent US$20 million for Budweiser to be the official
beer of the 1996 Olympics in Atlanta, with a further US$100
million spent on related marketing. It paid US$20 million
to sponsor World Cup Soccer in 1998, but failed to get
the French government to lift its Lo/ Evin (French alcohol
policy law) against alcohol company sponsorship of sports.
In the United States, it sponsored the 2002 Winter
Olympics in Salt Lake City, Utah, a nondrinking Mormon
community. Starting in 1996, with a legal challenge,
the company pressured the state government into changing
a law that allowed advertising for low-alcohol beer only. It
was Anheuser Busch that lodged a case against the Utah
state government. In 2006 it sponsored the Olympic Winter
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Games in [taly and the FIFA World Cup Soccer in Germany
and will sponsor the 2010 World Cup in South Africa. These
sponsorships promote Budweiser to millions of beer drin-
kers and potential drinkers at matches and through televi-
sion, by way of official tournament logos, on-field signage,
packaging, point-of-sale materials, and advertising cam-
paigns around the globe.

SABMiller

The third largest brewer is SABMiller, with 11.1% of the
world market. It operates in 60 markets and produced 176
million hectoliters of lager in 2006, as well as 45 million
hectoliters of other beverages. SABMiller was formerly
South African Breweries until 2002, when it bought Miller
Brewing Company, the second largest U.S. beer company,
with additonal breweries in Central America. Previously,
international expansion had been held back by the anti-
apartheid boycott but progressed rapidly after 1994. The
first purchase was in the Czech Republic. The company is
now the largest (or second largest) producer in several
Eastern European countries, including Russia. By 2003 it
was the largest foreign brewer in China, and operated
in seven other Asian countries. In 2005 it doubled its
stake in India and with 10 breweries became the second
largest brewer there. SABMiller also bought a controlling
share in Bavaria, the second largest beer brand in South
America. Its 2006 revenue of US$15 307 million was up
19% from the previous year.

SABMiller attributes its global success to experience
operating in countries with limited infrastructure. It is
the largest brewer in Africa, producing lager and sorghum
beer as well as soft drinks (Coca-Cola) and bottling in 20
countries. Sorghum is a grain used to produce traditional
African ‘cloudy’ beer, which was often a source of income
for women in poor circumstances. SABMiller played a
role in bringing this cottage industry under the licensing
system that regulates sales of industrially produced and
imported alcohol products in South Africa. SABMiller
notes that international brands are often too expensive
for many drinkers in developing countries, so it reduces
production and transport costs by brewing its brands
locally, using local produce and training suppliers as
required.

Heineken

Heineken had 7.8% of the world beer market in 2005 yet
describes itself as the ‘most international brewer.” It owns
115 breweries in more than 65 countries and sells 170
beer brands. Its beer volumes grew 5.3% in 2005 and
13.8% in 2004. In 2006, it sold 111 905 million hectoliters
of beer, an increase of 11.8% from the previous year,
earning about US$15 749 million.

Heineken is the largest beer brand in Europe, and
its Amstel brand is the third largest. Based in the
Netherlands, it bought breweries in Germany and Austria,
then in Russia, Siberia, Hungary, Poland, and Croatia
in the years 2002—03. During that period, it also purchased
breweries or increased holdings in Panama, Chile, and
Argentina, and formed a partnership with Mexican
brewer FEMSA to target the fast-growing Hispanic mar-
ket in the United States. Heineken also wholesales spirits,
wine, and soft drinks in Europe, and produces Budweiser
in Italy for Anheuser Busch. In 2004 it formed a 40-brands
partnership with Diageo and Namibia Breweries in South
Africa and in 2006 consolidated volumes increased by 1.7
million hectoliters, with more than 70% of this increase
in Nigeria, Congo, Burundi, Rwanda, and the Democratic
Repabulic of the Congo. In 2006 it acquired part-owner-
ship of a Tunisian drinks company and planned a brewery
there. In the Middle East, it set up a beer company with
Tempo, the Israeli beer, and increased its minority share-
holding of a Lebanese brewery to 79%. In New Zealand,
Heineken and Amstel are produced by DB Breweries,
which is now owned by two Singapore companies, Fraser
and Neave and Asia Pacific Breweries, the latter of which
1s half-owned by Heineken. In Australia Heineken formed
a joint venture with Lion Nathan, DB Breweries’ tradi-
tional competitor. Through Asia Pacific Breweries’ acqui-
sitions in 2006, Heineken now has brewery interests in
Vietnam and Laos and has expanded in India. It has fully
owned operations in Indonesia and New Caledonia,
exporting to Taiwan, Hong Kong, and South Korea, and
has a partnership with Kirin in Japan. In China which
Heineken describes as the largest beer market in the
world it has been buying part-ownership in the largest
breweries in several provinces. These will produce Hei-
neken alongside local brands, using local distribution net-
works and local marketing knowledge.

In 2006 Heineken reported spending 12.6% of revenue
on marketing, including films and high-profile football
sponsorships. These included the Rugby World Cup in
Paris in 2007 (Figure 1) — France lifted its ban for inter-
national events — and the Rugby World Cup to be held in
New Zealand in 2011. By 2008 Heineken anticipates that
savings from consolidation of its global operations will
enable more money and people to be focused behind
‘winning’ brands.

Pernod Ricard

This French producer of spirits, champagne, and wine
now does nearly 90% of its business outside France,
mainly in Asia and the Americas. In June 2005 it pur-
chased Allied Dolmecq to become the world’s second
largest spirits and wines company, after Diageo. Its inter-
national acquisitions began with Scottush and Irish
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Figure 1 Heineken sponsorship of 2007 Rugby World Cup, with major integrated promotions in rugby-playing countries: ‘One
world, one cup, one beer’. Television ads — this one of mates watching the match in Paris (‘Better get some more’) — features the new
5-liter Heineken DraftKeg, now marketed in 54 countries. In 2006 Heineken’s EUFA Championship League sponsorship ads showed
fans, with keg, watching the games in remote locations in eight countries. From Heineken’s website.

distilleries, then expanded beyond Europe in the 1980s.
The company doubled in size in 2001 when it and Diageo
carved up Canadian spirits producer Seagram’s. The
Allied Dolmecq purchase gave it another nine top inter-
national spirits brands, as well as wine interests in Europe,
the United States, Argentina, Australia, and New Zealand
(Diageo declined an option to purchase half the New
Zealand wine industry). Another 25 spirits brands were
passed on to Fortune Brands, owner of Jim Beam. This
makes Fortune Brands the fourth largest global spirits
company, behind Barcardji, a privately owned family com-
pany in the Bahamas, which works closely with another
family-controlled spirits company, Brown Forman.

With consolidation of these acquisitions, Pernod
Ricard’s sales (June 2006) were about US$8153 million,
with net profit up 32% at about US$1685 million. It spent
17% of revenue on marketing, 70% of which went to 15
‘strategic’ brands that generated half its 2006 profits.
These brands were the focus of new marketing campaigns
in 2007.

Constellation Brands

Ownership of wine has also consolidated and globalized.
Constellation Brands is now the largest wine maker by
volume, alongside Diageo and Pernod Ricard. Acquisi-
tions in California, Australia, and New Zealand put it
ahead of E.&]. Gallo, the largest US. wine company,
and Carlton Fosters, which bought Australia’s largest
wine company Southcorp in 2005. It has 20% of the U.S.
wine market and in 2005 sold 72 million cases of wine
worldwide.

Constellation began in the 1950s marketing a cheap,
high-alcohol-content dessert wine, then doubled its reve-
nue with wine coolers in the 1980s. A series of acquisitions
since the 1990s gives Constellation brands that span
the price range. This includes very prestigious vineyards
that retain control of production while Constellation
focuses on distribution and marketing. In the United
States Constellation sells mainly through supermarkets
and convenience stores. It also sells spirits brands, includ-
ing cocktails and mixed drinks, and imported beers,
including distribution in 25 states of Corona beer, which
1s half-owned by Anheuser Busch. Over the past 5 years
Constellation’s sales grew 16% a year, with sales after
alcohol tax of US$4603 million in 2006. In June 2006,
Vincor, Canada’s leading wine producer and marketer,
joined the group.

Diageo

Diageo 1s the largest alcohol corporation overall, produ-
cing leading spirits brands as well as beers and wines. Its
2006 sales after alcohol taxes were about US$14471
million, up 6% from 2005, and its operating profit was
up 18%. Much of this came from international operations
(outside the European Union [EU] and the United
States), in which volumes were up 14% compared with
6% worldwide, following a 28% increase in marketing
expenditure.

Diageo was formed in 1997 from a merger of the Irish
and British producers Guinness (including United
Distillers) and GrandMet (including International Disul-
lers & Vintners), adding a 60% share of Seagram’s in 2001.
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It operates in 180 countries including emerging markets
in Asia, India, the Middle East, Latin America, the
Caribbean, and the Pacific. In Africa it is also a lead-
ing brewer in 15 countries, with 10 breweries as well as
six distilleries. In New Zealand, Diageo’s main spirits
brands are managed by brewers Lion Nathan (46%
owned by Kirin, Japan) and in Australia by its competitor
Carlton Fosters — although it recently ran a supermarket
price promotion there involving Diageo spirits and Lion
Nathan beers.

Diageo’s marketing focuses on eight ‘global priority’
brands, which contributed 59% of total volume sold in
2006. A further 17% of volume came from 30 local prior-
ity brands. In 2006 Diageo spent about US$2246 million
on marketing its brands.

Global Market Strategies

From annual reports and websites of the top 24 alcohol
companies worldwide, a set of industry strategies can
be identified. From a shareholder perspective, the first
three of these involve corporate ownership, expansion,
and consolidation, but they are also a market strategy.
The following list outlines industry strategies:

® Global marketing of higher-priced premium brands;

® Targeting emerging markets in growing or recovering
economies;

® Buying or part-buying the largest competing local pro-
ducer, then running international and local brands to-
gether;

® Adoption of corporate social responsibility policies.

Political influence is little discussed in annual reports and
other public documents, but from what 1s known about
the alcohol industry’s lobbying activities, we can add to
this list:

® Actively supporting free trade agreements and chal-
lenging barriers to competition.

Global alcohol brands are marketed as ‘premium’ pro-
ducts to bring higher revenue. Production and ownership
changes may reflect this. For example, SABMiller’s
license to produce Heineken in South Africa was termi-
nated because Heineken preferred to profit directly from
the growing premium beer sector. In developed countries,
regulatory approval of ownership changes may require
a brand or two to be shed to avoid an anticompetitive
monopoly of a national market — such as seen with
the purchases of Seagram’s and Allied Dolmecq. Of note
1s that these companies are consolidating globally, rather
than nationally. Profitability comes from owning the
most profitable global brands and the most successful

local brands in each market, not from owning all brands
in any particular market.

Shareholders are told of the economies of scale
expected from partnerships and acquisitions in developing
countries. There are cost savings in local production of the
global brand and distribution through existing customer
networks. Relocation of production or other functions also
brings cost savings, as with InBev’s current ‘footprint opti-
mization’ program to free up resources for brand building
and marketing. A local company can provide cultural
knowledge for marketing purposes. For example, the
Swedish corporation Vin Spirits now makes puns with
Chinese characters in its Absolut vodka advertisements.
Buying up or buying into alcohol companies in Eastern
Europe, Russia, China, or Brazil gives the global corpora-
tion entry into new markets with growing or recovering
economies, growing middle classes, and population
growth among young adult drinkers. In each market, the
strategy is to run premium international brands and pop-
ular local brands alongside each other. As SABMiller’s
2005 annual report told shareholders (p. 6), “We now
have a continuum of businesses from emerging to mature;
enabling us to benefit from both value and volume growth.
In many cases, there’s also an upward trend towards higher
value brands as consumers enter the market at the bottom
end and others progress towards the premium end.”

What is most striking about this strategy of buying up
the local competition is that global alcohol corporations
have been doing this out of surplus operating profits.
Some report buying a brewery or distillery every few
months. The top companies have reported operating
profit increases of 7-12% per year in recent years. On
a global scale of operation, this provides a great deal
of money to be reinvested. Profit itself, as well as the
saturation of Western markets, helps drive the need
to find new markets and more drinkers.

These strategies ensure business success in the twenty-
first century. However, the product is alcohol, not orange
juice. The World Health Organization (WHO) reports
that alcohol is now the leading risk factor for injury
and disease in developing countries with overall low
mortality — countries whose growing prosperity and
current underconsumption are attracting the alcohol
companies.

It is often assumed that investment by global alcohol
companies will have positive effects on local economic
development and employment, but emerging markets
typically lack alcohol policies and appropriate health
services. In 2000 the World Bank issued a cautionary
statement entitled, Note on Alcohol Beverages. Few of its
loans now relate to production or consumption of alcohol,
and any projects related to alcohol must be consistent
with public health issues and social policy concerns. A
WHO study of the ambiguous role of alcohol in



The Alcohol Industry 129

developing countries shows that alcohol problems
increase with development. Yet local politicians often
have favorable attitudes toward alcohol, and there is little
recognition of negative social and economic effects from
increased alcohol consumption (Room and Jernigan,
2000).

Alcohol Globalization and Free Trade
Agreements

As alcohol corporations globalize, their interest in policy
at the international level necessarily increases. An alcohol
industry strategy of active support for free trade agree-
ments is noted from known lobbying activities and media
items, as well as from a series of challenges to tariff and
nontariff barriers to trade and competition in alcohol.
Company size and global consolidation are relevant to
resources and influence on these issues, compared to
the countervailing views of public health organizations.
For example, in 2003 the World Spirits Alliance, repre-
senting distillers in mainly industrialized countries, met
in Geneva to agree on a unified international trade strat-
egy of open markets. Its position paper on the General
Agreement on Trade and Services (GATS) states the
industry’s priority objectives as significant liberalization,
and where possible, elimination, of tariffs and nontariff
barriers, including barriers to distribution and advertising.
In mid 2004, World Spirits Alliance representatives from
around the world went to Geneva to meet with the World
Trade Organization (WTO).

Free trade agreements require governments to pro-
gressively eliminate import quotas, tarifts, and regulations
to ensure foreign and domestic companies have equal
market opportunities. They have opened up markets for
global alcohol brands and constrained domestic public
health policies in ways that policy makers — and even
local alcohol industries — often did not anticipate when
the treaties were signed.

In 2000 Grieshaber-Otto and colleagues looked at
the impacts of trade treaties on customs and tax policies.
For example, the WTO required Japan to allow imports
of vodka and other spirits because they were like or
substitutable for the traditional drink shochu. Alcohol
taxes have been challenged and changed under the Gen-
eral Agreement on Trade and Tariffs (GAT'T), the North
American Free Trade Agreement (NAFTA), and WTO
Membership, for restricting market access in Canada
(including minimum pricing), Denmark, Finland, Chile,
and Korea. Tariffs on alcohol imports can be replaced
by alcohol excise taxes provided these are evenhanded.
In practice, challenges have led to excise taxes being
harmonized downward — within the single market of the
EU, for example — rather than upward to meet public

health costs and goals. The effect of tax reductions on
price has resulted in increased consumption. Trade agree-
ments allow governments to temporarily exclude some
goods from negotiations. However, in a 2006 report for
WHO, Grieshaber and colleagues noted extraordinary
difficulty in using ‘exceptions’ processes under trade
agreements to protect public health.

Gould (2005) notes that treaties apply to trade within
member countries as well as between countries, and so
increasingly constrain domestic policies. Regulation may
be considered a barrier to competition or even de facto
discrimination if it restricts a foreign company from mar-
keting a new product. There have been challenges to
Scandinavian policies that specify where different types
or strengths of alcoholic drinks can be sold or advertised.
In Scandinavia, Canada, and some U.S. states, government
monopoly ownership of bottle stores has been challenged
under European Treaty, GATT, or NAFTA rules, despite
evidence that this reduces alcohol-related harm. Sweden
retained most restrictions on alcohol advertising by
rewriting the legislation to state clearly that the policy
was necessary to achieve public health purposes. France
has similarly defended its Loz Evin policy restricting alco-
hol advertising and sport sponsorship against challenges
in the French and European courts.

The WTO defines advertising as both goods under
GATT and services under GATS. GAT'S covers the pro-
duction, distribution, marketing, sale, and delivery of all
services unless specifically (and temporarily) excepted.
GATS addresses domestic regulation explicitly, requiring
it to be no more restrictive than necessary to achieve
a specified policy objective. Standards and licensing
must not present unnecessary barriers to trade. Although
negotiations on GAT'S have stalled, a growing number of
bilateral and regional trade agreements are modeled on
it. Some, such as NAFTA, allow companies, not just
governments, to challenge noncompliance. Gould (2005)
reports that although companies may exaggerate their
ability to win such cases, the possibility has had a chilling
effect on public health legislation.

It is commonly argued that free trade will improve the
availability, choice, and price of products to consumers.
Negotiators and decision makers may not have considered
the health implications of this with alcohol. Public health
groups may be equally unaware of trade issues. Early
and ongoing communication between these groups is
important. In 2005 and 2007 the inclusion of alcohol and
tobacco in the Pacific Islands Countries Trade Agreement
(PICTA) was deferred as a result of such efforts by health
ministers and nongovernment organizations (NGOs).

The competition principle enshrined in trade treaties
is less apparent in the reports and websites of the 24
largest alcohol corporations. More notable are examples
of cooperation. Some produce a competitor’s brand under
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license or manage its distribution. Arrangements in new
markets may cut across traditional competition in old
ones. Mergers that comply with antimonopoly laws have
been achieved with the cooperation of competitors.
As Pernod Ricard told the media on 31 January 2006,
“Our partnership with Fortune Brands will remain an
example of cooperation and represents what two groups,
otherwise competing, can achieve together when their
strategic objectives are complementary.”

Global Promotion of Alcohol

Global corporations entering new markets in developing
countries have a huge capacity to advertise and promote
alcohol products and drinking — in contrast to the limited
resources available for health promotion messages.
Annual reports usually provide little or no detail on
marketing expenditure. However, in 2006 Heineken
reported spending 12.6% of net sales on marketing;
Diageo, 15.5%; and Pernod Ricard, 17% — that is, about
US$1985 million, US$2246 million, and US$3367 million,
respectively.

Through a range of marketing strategies, alcohol is
linked to desirable middle-class lifestyles, embedded in
the enjoyment of sports or music, linked to masculinity,
and social success, or to other concepts, aspirations, and
cultural traditions specific to a locality or market segment.
As the brand’s philosophy on Inbev’s website states
(cited 4.12.07), “We believe that developing strong brands
requires insights into consumer behaviors and motiva-
tions. With these insights, we can build powerful connec-
tions and, enduring bonds
consumers.”

Industry representatives have argued there is little
evidence that advertising increases alcohol consumption;
its purpose is to increase a brand’s share of the market.
The statistical studies they refer to are inconclusive
when comparing annual advertising expenditure with
total consumption, but do show positive effects when
data are disaggregated by beverage type, or by age of
consumers, or for shorter periods or local markets, to

ultimately, with our

better capture the fluctuations of advertising campaigns.
These are studies of saturated markets in industrialized
countries, not emerging ones in Latin America or Asia.
Annual reports to shareholders express clear expectations
that marketung strategies in these new markets will
increase consumption of alcohol.

Alcohol companies say their advertising targets adult
consumers. There is considerable spillover to younger
audiences, however. A large body of research shows that
cumulatve exposure to alcohol advertisements shapes
the perceptions of children and young people, encourag-
ing pro-drinking attitudes and greater consumption.
Those who see the most alcohol ads tend to overestimate

how much other people drink, and consequently to drink
more themselves. Longitudinal research in New Zealand
links higher recall of alcohol ads at age 15 to heavier
drinking at age 18. Those who responded more positively
to alcohol ads at age 18 were heavier drinkers at
age 21, reported more alcohol-related aggression, and
drank more frequently by age 26 (Casswell er 4/, 2002).
Further research has confirmed the relationship between
rising alcohol advertising expenditure and high exposure
of children and underage teenagers over a period of policy
liberalization and industry self-regulation. In 200405,
90% of 5- to 14-year-olds and 91% of 10- to 17-year-
olds saw alcohol ads on television at least weekly. Among
those who drank, nearly half the heavier drinkers and a
third of lighter drinkers said their friends talked about
alcohol ads on television and that alcohol ads were among
their favorite ads (Huckle and Huakau, 2006).

More than half of all expenditure is now on other
forms of alcohol promotion. There is little research
on young people’s exposure to alcohol messages by way
of sponsorships of sports, music, and other events. This
is a major marketing strategy for the alcohol industry,
as it has been for the tobacco industry. For example,
Diageo is paying around US$57 million over ten years
for Bundaberg Rum to sponsor rugby union football in
Australia. Bundaberg’s chairman told B&T' Magazine
“Rugby has achieved record growth in participation,
match attendance and TV audiences over the past
five years, while Bundy has doubled in size during the
period — it’s hard to think that is a coincidence.”

There is also little research on direct marketing via
drinking venues, promotional events, or the new elec-
tronic media. The Internet provides a new marketing
tool with a global reach. Alcohol corporations often
run a separate, highly sophisticated website for each key
brand, protected only by a date-of-birth question. The
websites are designed to attract niche markets of mainly
younger drinkers. They are highly interactive, offering
competitions, free software, and music, and branded
memorabilia for purchase (Figure 2). Some post photos
sent in by drinkers. They support other marketing strands
by providing news and events calendars for sponsored
sports or music, or competitions to win tickets to branded
concerts or to ‘be a rock star, and other promotional
events. Brand websites also engage in viral marketing
by way of emails and text messages to friends.

In 2005, the World Medical Association called for a
Framework Convention on Alcohol Control similar to
that which had just taken effect for tobacco, and expressed
concern about alcohol marketing:

Alcohol advertising and promotion is rapidly expanding
throughout the world and is increasingly sophisticated
and carefully targeted, including to youth. It is aimed
to attract, influence, and recruit new generations of
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Figure 2 Websites as brand marketing tools: Heineken has music gig guides for each country in which it operates at
www.heinekenmusic.com. Anheuser Busch has free ‘wallpapers’ and other direct marketing downloads at www.budweiser.com.

potential drinkers despite industry codes of self-regulation
that are widely ignored and often not enforced (p. 1).

Other NGOs have begun networking internationally
to share information about alcohol marketing, trade
issues, and effective policies. The Global Alliance on
Alcohol Policy has regional networks in India, Asia and
the Pacific, and Europe. Members in emerging markets
report irresponsible and culturally insensitive promotions
that would not be acceptable in the corporation’s home
country.

Corporate Responsibility

One corporate strategy above has not yet been discussed —
corporate social responsibility. This is a public relations
strategy. The top alcohol corporations are adopting cor-
porate responsibility policies that reflect the UN Global
Compact on labor, environmental, and social issues.
This Global Compact arose from public concern about
the impacts of global industries, which also led to the 2005
adoption of the Bangkok Charter on Health Promotion
in a Globalized World.

Health impacts are a notable omission from both the
Global Compact and the policies of alcohol corporations —
despite being the key issue in regard to the global
marketing of alcohol. Some brand websites give brief
mention to health risks and benefits, urging the customer
to drink responsibly to reduce the adverse impacts of their
product. Just one company, Heineken, has learned from
liability cases against the tobacco industry and provides
fairly extensive website information on alcohol’s adverse
effects on health. Lessons from tobacco, as well as threat
of regulation, may also have contributed to the UK alcohol

industry’s voluntary adoption of warning labels to inform
drinkers of risks.

Alcohol companies keep the focus on the responsi-
bility of the drinker, not the risk inherent in the product.
Most brand websites, and even some ads, now carry
‘Drink responsibly’ slogans. Some U.S. companies run
public service-style advertisements (with brand logos) to
encourage responsible drinking, but these are scheduled
at times that make them more likely to be seen by parents
than by teenagers (Center for Alcohol Marketing and
Youth, 2004). SABMiller and Diageo fund responsible
drinking campaigns aimed at teenagers and are establish-
ing partnerships on drunk driving with government and
nongovernmental agencies in emerging markets. Alcohol
company participation in health promotion may send a
mixed message, making it less effective. Research shows
heavy drinkers ignore responsible drinking messages on
ads, favoring those for cut-price bar promotions (Christie
et al, 2001). In countries with a high proportion of
nondrinkers, campaigns about responsible drinking or
not driving while drunk may have the effect of promoting
drinking as a new social norm.

In the past two years, the largest alcohol corporations
have developed policies on responsibility marketing,
although this is not one of the Global Compact’s 10 princi-
ples. These support national industry codes of standards for
alcohol ads but are often less detailed. In its 2003 report
Pernod Ricard states that it has actively participated in
developing advertising codes as it is “confident that self-
discipline is the most effective means of regulating all forms
of business communication” (p. 41). Allied Dolmecq urged
other alcohol companies to market responsibly to ensure
the continuation of industry self-regulation. Since 2003, 39
countries have imposed new and tighter restrictions on the
marketing of alcohol, Allied Domecq said in its 2005 Social
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Report (pp. 5-6); responsible self-disciplined marketing was
necessary to avoid a ‘regulatory backlash’

There are frequent reports from public health organi-
zations that alcohol advertising standards are being
infringed upon or manipulated by the alcohol, advertising,
and media industries. Industry self-regulation is prone
to collapse, as happened in Australia (Figure 3) and the
United States in the 1990s. Studies showing how alcohol
ads influence children and young people are based on
code-compliant advertisements, not rogue examples.
Industry self-regulation does not limit the many ways in
which ads depicting the lifestyles of young adult drinkers
are attractive to younger teenagers.

Most importantly, industry self-regulation of alcohol
ad content does not, and will not, reduce the exposure of
children and young people to the growing volumes
of commercial messages promoting alcohol products and
a drinking lifestyle. Only legislation — the ‘regulatory
backlash’ — can achieve that.

The alcohol industry argues it has the right to market
a legal product, and in the United States commercial
speech has a degree of constitutional protection. Yet all
industrialized countries have long-standing laws and
licensing systems that restrict the sale of alcohol, in
recognition of its harmful effects. Policies on alcohol
advertising tend to be weaker, and few countries have
policy on other forms of marketing. Most restrictions to
reduce exposure relate to the broadcast media, and may
operate alongside an industry code on the content of ads
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permitted in other media. The mix of legislation and
industry self-regulation in industrialized countries
reflects the contested nature of alcohol policy. Saffer
and Dave’s (2002) comparative research shows, however,
that alcohol advertising bans, even partial ones, can
reduce alcohol-related harm.

Global Alcohol Commodity Chain

Insights from debates about globalization show the
importance of effective policy on alcohol advertising.
The concept of commodity chains — production net-
works of multiple firms operating across multiple
countries — is used to analyze modern dynamics of
power and profit-taking. Globalization takes advantage
of cost variations between labor markets, supported by
advances in communications and transport. These shape
decisions about which links need be owned directly by
the corporation. Jernigan (2000) applies this concept to
the alcohol industry’s networks of local producers,
importers, advertisers, and distributors. Exports, distri-
bution agreements, brewing under license, joint ven-
tures, part-ownership, or purchase of local plant or
companies are all options in the international expansion
of alcohol companies. Commodity chain analysis con-
cludes that to ensure profits accrue to shareholders,
corporations should retain direct control over two links
in the chain: design/recipe and advertising/marketing.

Figure 3 Australia’s self-regulatory code for alcohol advertising collapsed in the mid 1990s. A new code was adopted in 1998 but ads
continue to infringe the rules. The Archer’s ad (Diageo) uses a slogan and other tactics likely to appeal to children. The Becks bus shelter
ad (InBev) infringes the rule against linking alcohol with sexual success — she appears to be offering both. From Alcohol Research
Foundation, Melbourne. See Geoff Munro, A decade of failure: self-regulation of alcohol advertising in Australia, The Globe, 3, 2006.
http://www.ias.org.uk/resources/publications/theglobe/globe200603/gl200603_p15.html
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An example of this is the 2006 restructuring of Pernod
Ricard into four regional organizations, including sub-
sidiary companies, and four ‘brand owner’ companies —
that is, the separation of local production and logistics
from control over global marketing.

As designs/recipes for lager or ethanol are broadly
similar, what makes a ‘premium’ product is partly a
marketing strategy targeting the high end of the market.
Each brand image is tailored to attract a particular
demographic or market segment. In her book, No Logy,
Klein describes the Absolut vodka brand as a cultural
sponge because of the flexibility with which it achieves
this. The focus 1s the iconic bottle shape, filled with
whatever symbol or emotion appeals most to the audience
targeted by each magazine or other medium in which this
award-winning advertising appears.

Commodity chain analysis highlights the importance
of advertising and other marketing to a globalized alcohol
industry. Policies that restrict brand marketing will
affect sales, consumption levels, and global profits. This
lies behind the assurances of responsible marketing and
lobbying to retain industry self-regulation.

Social Aspects Organizations

A responsible face for the industry as a whole is presented
by social aspects organizations. These are collaboratively
funded by the large corporations to represent their non-
compettive interests. They have a strong focus on respon-
sible drinking, and corporate websites cite support
for these organizations as evidence of responsibility.
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A key function, however, is to influence policy and public
opinion.

The International Center for Alcohol Policy in
Washington operates at the global level, publishing
reports on policy issues and offering advice to developing
countries. The European Forum for Responsible Drinking
(The Amsterdam Group, untl 2006) plays the same role
in Europe, and similar national organizations operate in
most industrialized countries — for example, the Portman
Group in Britain and the Century Council in the United
States (Figure 4). Other industry bodies may represent
beer, wine, or spirits producers, so it is not always appar-
ent to the public that these responsible-sounding organi-
zations represent the interests of ‘Big Alcohol.

The advocacy organization Eurocare (2002) identifies
five viewpoints promoted by social aspects organizations:

. Individuals’ patterns of drinking, rather than volume of
alcohol consumption, is the best basis for alcohol poli-
cy.

2. Responsible drinking can be learned, so education
should be the cornerstone of alcohol policy.

3. Alcohol, despite its potential for abuse, confers a net
benefit to society.

4. Marketing should be self-regulated by the alcohol in-
dustry itself.

5. Social aspects organizations or other industry repre-
sentatives should have an equal place at the policy
table.

The first three views are not consistent with research
evidence. Social aspects organizations support policies
that are not effective in reducing alcohol-related harm,

Figure 4 An e-postcard from the Get Serious campaign for effective alcohol policies in the United States. Source: Join Together, a
program of the Boston School of Public Health, www.jointogether.com.
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such as the youth education and designated driver pro-
grams for which they generously provide funding. These
policy positions are promoted by directly lobbying policy
makers, by discrediting evidence and funding alternative
research, and by seeking to work in partnership with
public health agencies and NGOs.

Partnership is a core value for community-based pub-
lic health organizations. However, Eurocare has issued
a public health ‘warning’ about partnerships with the
alcohol industry and its social aspects organizations, as
they result in weak policies being adopted and less effec-
tive use of public resources. In Australia, a partnership
relationship with industry to promote responsible drink-
ing led an advocacy group to change its previous position
on alcopops (flavored alcoholic beverages) and support
the appeal of an alcohol company against the licensing
authority’s decision to prohibit distribution of its alcoholic
milk product, Moo Joose. Attendance at industry confer-
ences has been used to imply endorsement of industry
positions. Meetings to debate issues have later been used
as evidence that industry participation in policy develop-
ment is legitimate.

Eurocare’s warning concludes with recommendations
for relations with the alcohol industry. Governments
should base policies on independent research and the
public interest, recognizing that social aspects organiza-
tions are not impartial. NGOs play an important advocacy
role on alcohol policy but for this role to be effective, they
should maintain their independence from the industry
and its organizations. The editors of the leading journal
on alcohol, Addiction, have made similar recommendations
to ensure the integrity of alcohol research (Edwards and
Savva, 2001). In their view, any relationship with the
industry, particularly funding, should be at arm’s length,
entered into with care, and made public.

These rules of engagement are consistent with the
European health ministers’ Declaration on Alcohol and
Young People in 2001: “Public health policies concerning
alcohol need to be formulated by public health interests,
without interference from commercial interests” (p. 1).

Conclusion

The recent rapid global consolidation of the alcohol
industry in the hands of relatively few large corporations
has implications for public health. This is particularly
so for developing countries now targeted as emerging
markets for alcohol. Such countries typically have few
alcohol policies or health services in place and govern-
ments may lack awareness of potential negative social and
economic consequences of increased consumption.
Brand marketing is a feature of globalized companies.
Economies of scale confer an unprecedented capacity to
market alcohol and promote drinking — and this is a

matter that requires policy attention. Company size and
consolidation also mean increased resources for influen-
cing policy to align with the interests of industry rather
than of public health.

A globalized alcohol industry requires a globalized
public health response. As policy makers and public
health organizations formulate policies to reduce alco-
hol-related harm in communities, they need to be aware
of industry strategies at both national and global levels.
Effective responses will include international policy state-
ments and precautionary trading principles agreed
to by governments, supported by information sharing
and collaboration between public health networks in
industrialized and developing countries.

See also: Alcohol Consumption: Overview of International
Trends; Alcohol, The Burden of Disease of; Alcohol—
Socio-Economic Impacts (Including Externalities);
Alcohol—Treatment; Socio-Cultural Context of
Substance Use/Abuse (Alcohol/Drugs/Tobacco); The
Regulation of Drugs and Drug Use: Public Health and
Law Enforcement.
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Introduction

In the World Health Organization (WHO) Comparative
Risk Assessment (CRA) study (Ezzati er al, 2004; Lopez
et al., 2006; for details on alcohol, see Rehm ez 4l, 2004),
alcohol proved to be one of the most important risk
factors for global burden of disease (GBD), ranking fifth,
just behind tobacco (alcohol attributable burden in 2000:
4.0% of global burden compared to 4.1% of tobacco). Only
being under weight, resulting mainly from malnutrition
and underfeeding, unsafe sex, and high blood pressure,
had more impact on burden of disease than these two sub-
stances (WHO, 2002).

This article outlines the comprehensive background of
and updates the comparative risk analyses and their cal-
culations on alcohol-attributable burden of disease. It is
based on:

® A review of evidence on developments of alcohol expo-
sure in different parts of the world between 2001 and 2003
based on the WHO Global Alcohol Database (GAD);

® An update of current knowledge on the relationships
between consumption of alcohol and disease and injury
outcomes; and

® New calculations on burden of disease for the year 2002
undertaken by Colin Mathers and his team at the
WHO (Mathers er al., 2003).

Establishing Alcohol as a Risk Factor for
Burden of Disease

Dimensions of Alcohol Relevant for Burden of
Disease and Social Harm

The relationship between alcohol consumption and health
and social outcomes is complex and multidimensional.
Figure 1 gives an overview. Alcohol consumption is linked
to health and social consequences through three inter-
mediate outcomes: direct biochemical effects, intoxica-
tion, and dependence (Rehm ez 4/, 2003a). An example of
such direct biochemical effects is the promotion of blood
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clot dissolution or direct toxic effects on acinar cells trig-
gering pancreatic damage. Figure 1 shows only the main
causal pathways thus indirect consequences were not
included. For example, the model does not explicitly
cover the situation in which a drunk driver kills somebody
and, due to the emotional impact of this event on the
drunk driver, he or she loses employment and becomes
socially marginalized. In this example, the model covers
the effects of alcohol on acute consequences (ie., the
driving accident), but does not explicitly cover the sub-
sequent job loss and social marginalization.

Intoxication and dependence are, of course, also influ-
enced by biochemistry. However, since these two interme-
diate outcomes are central in shaping the effect of alcohol
on many health and social outcomes, they are discussed
separately. The other pathways are often specific for one
disease or a limited group of diseases. Both intoxication
and dependence are defined as health outcomes in the
International Classification of Diseases (ICD-10).

Direct biochemical effects, intoxication, and
alcohol dependence

Direct biochemical effects of alcohol may influence
chronic disease either in a beneficial or harmful way.
Beneficial effects include the influence of moderate drink-
ing on coronary heart disease by way of effects on reduc-
tion of plaque deposits in arteries, on protection against
blood clot formation, and on promotion of blood clot
dissolution. Examples of harmful effects include increas-
ing the risk for high blood pressure and direct toxic effects
on acinar cells triggering pancreatic damage or hormonal
disturbances. The label of direct toxic and beneficial
effects is used to summarize all the biochemical effects
of alcohol on body functions, which are independent of

intoxication and dependence. In terms of the level of
burden, special emphasis should be given to the hepato-
toxic properties of some forms of alcohol, such as surro-
gate alcohol in Russia and other countries in Central and
Eastern Europe (McKee ez 4, 2005).

Intoxication is a powerful mediator mainly for acute
outcomes, such as accidents, intentional injuries or deaths,
and domestic conflict and violence, although intoxication
episodes can also be implicated in chronic health and
social problems. The effects of alcohol on the central
nervous system mainly determine the subjective feeling
of intoxication. These effects are felt and can be measured
even at consumption levels that are light to moderate
(Eckhardt et al, 1998).

Alcohol dependence is a disorder in itself, but is also a
powerful mechanism sustaining alcohol consumption and
mediating its impact on both chronic and acute physiolog-
ical and social consequences of alcohol (Rehm ez 4/, 2004).

This article is restricted to health consequences only.
However, when analyzing the burden of disease linked to
alcohol one should not overlook that in some regions and
countries, the social harm related to alcohol is more
important or costly than the health consequences.

To Which Disease and Injury Conditions is
Alcohol Causally Relevant?

Two general types of disease and injury conditions caus-
ally impacted by alcohol can be distinguished (Rehm ez 4/,
2003a): (1) disease and injury conditions that are caused
by alcohol by definition (e.g, alcohol dependence or alco-
hol intoxication), and (2) disease and injury conditions in
which alcohol is a contributory cause. In identifying the

disease (acute disease)

Chronic Accidents/injuries Acute Chronic

social social

Figure 1 Model of alcohol consumption, intermediate outcomes, and long-term consequences. Asterisk indicates independent of
intoxication or dependence. Reproduced from Rehm J, Room R, Graham K, et al. (2003a) The relationship of average volume of alcohol
consumption and patterns of drinking to burden of disease — an overview. Addiction 98: 1209-1228, with permission of Blackwell

Publishing.
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latter (current burden of disease study), the usual epide-
miological standards were applied. Thus, to establish suf-
ficient evidence of causality there had to be: (1) consistent
evidence of an association (positive or negative) between
alcohol consumption and the disease or injury; (2) chance,
confounding variables, and other bias could be ruled out
with reasonable confidence as factors in this association;
and (3) evidence of a plausible mediating process (English
et al, 1995). These judgments were made using the usual
criteria for establishing causality in epidemiology, with
the most weight placed on the following four criteria:

1. Consistency across studies;

2. Established experimental biological evidence of med-
lating processes or at least physiological plausibility
(biological mechanisms);

3. Strength of the association (effect size); and

4. Temporality (i.e., cause before effect).

Disease and injury conditions wholly attributable
to alcohol

With regard to the attribution of alcohol-relatedness,
the conditions shown in Table 1 are, by definition,
wholly attributable to alcohol and thus have an alcohol-
attributable fraction of 100% (AAF; see under ‘Risk rela-
tions’ for equation). In other words, in a counterfactual
scenario of no presence of alcohol, these disease

conditions would not exist. For these conditions, no sta-
ustical procedures are necessary to estimate risk relation-
ships. This does not mean that the underlying data are
always free of measurement error, that is, that all diag-
noses of ‘alcoholic cirrhosis of liver’ are caused by alcohol.
Measurement error may also work in the opposite direc-
tion, for example, alcoholic liver cirrhoses are not identi-
fied as such and erroneously classified as other forms of
liver cirrhosis.

Chronic disease conditions and injuries in which
alcohol is a contributory cause

Table 2 gives an overview of chronic conditions that are
not wholly attributable to alcohol, but in which alcohol
has been identified as causally relevant, based on the
previously mentioned four criteria. Two examples of the
considerations undertaken with regard to somewhat con-
troversial outcomes illustrate this process. For lung can-
cer, after adjusting for smoking, meta-analyses showed
a clear relationship. However, since evidence for the pos-
sible biological mechanism was not conclusive and resid-
ual confounding from smoking could not be excluded,
English and colleagues (1995), in their first seminal
assessment, decided to exclude lung cancer from the list
of diseases causally influenced by alcohol. A decade later,

Table 1 Disease and injury conditions that are by definition alcohol related (AAF =1 or 100%)

ICD 10 code Disease or injury condition

E24.4 Alcohol-induced pseudo-Cushing’s syndrome

F10.0, F10.3-F10.9 Alcoholic psychoses and other alcohol-related mental and behavioral disorders
F10.1 Alcohol abuse

F10.2 Alcohol dependence syndrome

G31.2 Degeneration of nervous system due to alcohol

G62.1 Alcoholic polyneuropathy

G72.1 Alcoholic myopathy

142.6 Alcoholic cardiomyopathy

K29.2 Alcoholic gastritis

K70.0 Alcoholic fatty liver

K70.1 Alcoholic hepatitis

K70.2 Alcoholic fibrosis and sclerosis of liver

K70.3 Alcoholic cirrhosis of the liver

K70.4 Alcoholic hepatic failure

K70.9 Alcoholic liver disease, unspecified

K86.0 Alcohol-induced chronic pancreatitis

035.4 Maternal care of (suspected) damage to fetus from alcohol

P04.3 Fetus and newborn affected by maternal use of alcohol

Q86.0 Fetal alcohol syndrome (dysmorphic)

R78.0 Finding of alcohol in blood

T51 Toxic effect of alcohol

X45 Accidental poisoning by and exposure to alcohol

X65 Intentional self-poisoning by and exposure to alcohol

Y15 Poisoning by and exposure to alcohol, undetermined intent. Supplementary factors related to causes of
morbidity and mortality classified elsewhere

Y90 Evidence of alcohol involvement determined by blood alcohol level

Y91 Evidence of alcohol involvement determined by level of intoxication

Z72.1 Problems related to lifestyle: alcohol use
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Table 2

Disease and injury conditions that are not by

definition wholly attributable to alcohol (AAF < 1)

ICD 10 code Disease or injury condition
C00-C14 Mouth and oropharynx
cancers
C15 Esophagus cancer
C18-C21 Colon and rectum cancers
c22 Liver cancer
C32 Laryngeal cancer
C50 Breast cancer
D00-D48 Other neoplasms
Diabetes
E10-E14 Diabetes mellitus
Neuropsychiatric conditions
F32-F33 Unipolar major depression
G40-G41 Epilepsy
Cardiovascular diseases
110-113 Hypertensive heart disease
120-125 Ischemic heart disease
147-149 Cardiac arrhythmias

150-152, 123, 125.0,
197.0, 197.1, 198.1

Heart failure and ill-defined
complications of heart
disease

160-169 Cerebrovascular disease
160-162 Ischemic stroke
163-166 Hemorrhagic stroke
185 Esophageal varices
Digestive diseases
K74 Fibrosis and cirrhosis of liver,
without mention of alcohol
K80 Cholelithiasis
K85, K86.1 Acute and chronic pancreatitis
(not alcohol induced)
Skin diseases
L40 Psoriasis
Conditions arising during the
perinatal period
PO5-P0O7 Low birth weight and short
gestation
Unintentional injuries
a Road traffic accidents
X40-X49 Poisonings (except
X45 - Accidental poisoning by
and exposure to alcohol)
WO00-W19 Falls
X00-X09 Fires
W65-W74 Drownings

PRest of V and W20-W64,
W75-W99, X10-X39,
X50-X59, Y40-Y86, Y88,
Y89

Other unintentional injuries

Intentional injuries
X60-X84, Y87.0 Self-inflicted injuries
X85-Y09, Y87.1 Violence and homicide
Y35 Other intentional injuries

2y01.1-V01.9, V02.1-V02.9, V03.1-V03.9, V04.1-V04.9, V06.1-
V06.9, V09.2, V09.3, V10.4-V10.9, V11.4-V11.9, V12.3-V12.9,
V13.3-V13.9, V14.3-V14.9, V15.4-V15.9, V16.4-V16.9, V17.4-
V17.9, V18.4-V18.9, V19.4-V19.6, V20.3-V20.9, V21.3-V21.9,
V22.3-V22.9, V23.3-V23.9, V24.3-V24.9, V25.3-V25.9, V26.3-
V26.9, V27.3-V27.9, V28.3-V28.9, V29.4-V29.9, V30.4.V30.9,
V31.4-V31.9, V32.4-V32.9, V33.4-V33.9, V34.4-V34.9, V35.4-
V35.9, V36.4-V36.9, V37.4-V37.9, V38.4-V38.9, V39.4-V39.9,

we still believe this judgment is correct, although some
tentative pathways have meanwhile been established.

In contrast, although English er 4/ (1995) concluded
there was not sufficient evidence linking alcohol con-
sumption and breast cancer, recent advances both in
biological and epidemiological research have changed
this evaluation, so that breast cancer was included in
this article as an alcohol-related outcome. Similar scien-
tific advances hold true for colorectal cancer. These two
conditions were the only two that had been added to the
list in the last decade.

Measuring Alcohol Exposure: Key Indicators
of Alcohol Consumption at Country and
Regional Levels

The following key indicators of exposure are involved in
estimating alcohol-attributable burden of disease (Rehm
et al., 2004):

Adult per capita consumption of recorded alcohol;
Adult per capita consumption of unrecorded alcohol;
Prevalence of abstention by age and sex;

Prevalence of different categories of average volume of
alcohol consumption by age and sex; and

® Score for patterns of drinking.

We first discuss each of the indicators separately and then
the overall procedure to estimate exposure for alcohol-
attributable burden of disease.

Adult per capita consumption of recorded alcohol
Per capita data on alcohol consumption denote the con-
sumption in liters of pure alcohol per inhabitant in a given
year. These data are available for the majority of
countries, often in time series, and avoid the underestima-
tion of total volume of consumption commonly seen in
survey data. Adult per capita consumption, that is, con-
sumption by everyone aged 15 and above, is regarded as
preferable to per capita consumption per se as the over-
whelming proportion of alcohol is consumed in adult-
hood. The age pyramid varies in different countries,

V40.4-V40.9, V41.4-V41.9, V42.4-V42.9, V43.4-V43.9,
V44.4-\V44.9, V45.4-V45.9, V46.4-V46.9, V47.4-V47.9,
V48.4-V48.9, V49.4-\V49.9, V50.4-V50.9, V51.4-V51.9,
V52.4-Vv52.9, V53.4- V53.9, V54.4-V54.9, V55.4-V55.9,
V56.4-V56.9, V57.4-\V57.9, V58.4-V58.9, V59.4-V59.9,
V60.4-V60.9, V61.4-V61.9, V62.4- V62.9, V63.4-V63.9,
V64.4-V64.9, V65.4-V65.9, V66.4-V66.9, V67.4-V67.9,
V68.4-V68.9, V69.4-V69.9, V70.4-V70.9, V71.4- V71.9,
V72.4-V72.9, V73.4-V73.9, V74.4-\V74.9, V75.4-V75.9,
V76.4-V76.9, V77.4-V77.9, V78.4-V78.9, V79.4-V79.9, V80.3-
Vv80.5, V81.1, v82.1, v83.0-V83.3, V84.0-V84.3, V85.0-V85.3,
V86.0-V86.3, V87.0-V87.8, V89.2, V89.9, V99, Y850.

bRest of V = V-series — 2.



Alcohol, The Burden of Disease of 139

therefore per capita consumption figures based on the
total population tend to relatively underestimate con-
sumption among drinkers in countries in which the larger
proportion of the population is below age 15, as is the case
in many developing countries. (For more information and
guidance on estimating per capita consumption, see
WHO, 2000.)

There are three principal sources of data for per capita
estimates: national government data, data from the Food
and Agriculture Organization of the United Nations
(FAO), and data from the alcohol industry (Rehm e 4/,
2003b).

Where available, the best and most reliable data gen-
erally stem from national governments, usually based on
sales figures, tax revenue, and/or production data. Gen-
erally, sales data are considered the most accurate,
provided that sales of alcoholic beverages are separated
from sales of any other possible items sold at a given
location, and that sales data are beverage specific. One
of the drawbacks of production data is that they are always
dependent on accurate export and import data, as other-
wise the production figures will yield an under- or an
overestimation.

The most complete and comprehensive international
data set on per capita consumption is published by FAO.
FAOSTAT, the database of the FAO, publishes production
and trade data for almost 200 countries for different types
of alcoholic beverages. The estimates are based on official
reports of production by national governments, mainly as
replies by the ministries of agriculture to an annual FAO
questionnaire. The statistics on imports and exports
derive mainly from customs departments. If these sources
are not available, other government data such as statistical
yearbooks are consulted. The accuracy of the FAO data
relies on member nations reporting the data. It is likely
that the data underestimate informal, home, and illegal
production.

The third main source of data comes from the alcohol
industry. In this category the most widely used source is
World Drink Trends (WDT). WDT estimates are based
on total sales in liters divided by the total mid-year
population and use conversion rates that are not pub-
lished. WDT also tries to calculate the consumption of
both incoming and outgoing tourists. Currently, at least
partial data are available for 58 countries. There are other
alcohol industry sources, as well as market research com-
panies, which are less systematic, contain fewer countries,
and are more limited in time scope.

The WHO GAD also systematically collects and com-
pares per capita data from different sources on a regular
basis using United Nations (UN) data for population
estimates (for procedures and further information, see
WHO, 2004; Rehm ef al., 2003b).

The main limitations of adult per capita estimates are
twofold: (1) they do not incorporate most of unrecorded

consumption (see the following section), and (2) they are
only aggregate statistics that cannot easily be disaggre-
gated into sex and age groups. Thus, surveys have to play
a crucial role in any analysis of risk of alcohol for burden
of disease.

Adult per capita consumption of unrecorded
alcohol
Unrecorded consumption stems from a variety of sources:

Home production of alcoholic beverages;
[llegal production and sale of alcoholic beverages;
Illegal and legal import of alcoholic beverages; and

Other production and use of alcoholic beverages, not
taxed and/or part of the official production and sales
statistics.

Most of these categories are self-explanatory. However,
the relation between legal import of alcoholic beverages
and unrecorded consumption deserves further explora-
ton. Consider Sweden as an example. Alcohol has been
traditionally sold in monopoly stores. After joining the
European Union (EU) and after a grace period, the very
generous travel allowances of the EU became law, which
allowed anybody to import several hundred bottles of
beer or wine providing that they claimed these imports
exclusively for personal use. As a result, recorded sales
went down in parts of the country with borders nearby,
and this kind of unrecorded consumption went up. For
the year 2002 for Sweden, it is thus estimated that about
3liters of the overall adult per capita consumption of
approximately 9 liters was unrecorded.

How is unrecorded consumption estimated? The pre-
ceding Swedish data given stem from survey information.
Currently, survey data are probably the most widely used
source for estimating unrecorded consumption but there
are other methods, such as indirect calculations based on
use of raw materials for alcohol production (e.g, sugar or
fruits), or based on indicators strongly related to overall
alcohol consumption such as alcohol poisoning. Of course,
the latter methodology is not possible as part of a study
trying to estimate alcohol-attributable burden of disease,
as it would lead to circular reasoning.

Prevalence of abstention by age and sex

Prevalence of abstention was assessed by surveys. Absten-
tion information is part of many surveys, not necessarily
restricted to health or alcohol surveys. Last-year absten-
tion 1s usually measured, however, there is an error intro-
duced using this measurement, as former drinkers who
stopped drinking for health reasons have a higher risk for
mortality and morbidity compared to lifetime abstainers,
in most cases exceeding the risk of moderate drinkers.
However, this error will result in an underestimation of
alcohol-attributable burden when risk relations are
applied, which are based on lifetime abstention, and will
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result in correct estimation if risk relations used are based
on all kinds of abstention. Thus, this decision will never
result in an overestimation of alcohol-attributable burden,
and is therefore acceptable. Moreover, it can be suspected
that former drinkers quitting for health reasons are mainly
to be found in developed countries, and to a lesser degree
in developing countries and emerging economies.

For the current estimate of alcohol-attributable burden
for the year 2002 discussed in this article, large represen-
tative surveys were used, which are in closest proximity to
the year 2002. Data on abstention from these surveys is
available from 118 out of 184 countries included (64.1%
of the countries), representing 92.8% of the adult popula-
tion in all the countries.

Prevalence of different categories of average
volume of alcohol consumption by age and sex
Prevalence of different categories of average volume of
alcohol consumption by age and sex was also assessed by
survey. The same criteria for survey selection as specified
previously applied. The categories of drinking as defined
in Table 3 were used, constructed in a way that the risk of
many chronic diseases such as alcohol-related cancers
were about the same for both men and women in the
same category (Rehm ez 4/, 2004). These categories were
first used as the basis to derive attributable fractions in the
first Australian study on the costs of substance abuse
(English er al, 1995) and have been used in many epide-
miological and cost-of-illness studies.

The results of the surveys constitute only the raw input
into the exposure calculations. They have to be made
comparable to be used in a risk assessment by adjusting
them to per capita consumption (Rehm ez al, 2004, 2006).

Score for patterns of drinking

Patterns of drinking impact certain disease categories
such as ischemic heart disease or injuries independently
of volume consumed. To quantify the impact of patterns
of drinking, a score has been constructed and validated for
the CRA of the year 2000. The score and its underlying
algorithms have been described in detail elsewhere (Rehm

Table 3 Definition of drinking categories®

Drinking categories Men Women

Abstainer or very light
drinker

Drinking category |

Drinking category I

Drinking category llI

0— <0.25g/day 0— <0.25g/day
0.25 — <40g/day
40 — < 60 g/day
60+ g/day

0.25 — <20g/day
20 — < 40g/day
40+ g/day

@The limits of these categories are stated in grams of pure alcohol
per day. For reference, a bottle of table wine contains about 70 g
of ethanol; 0.25 g/day corresponds to somewhat less than one
glass of wine per month.

et al., 2003b, 2004). It comprises four different aspects of
heavy drinking: high usual quantity of alcohol per occa-
sion, frequency of festive drinking at fiestas or community
celebrations, proportion of drinking occasions when drin-
kers get drunk, and distribution of the same amount of
drinking over several occasions, as well as no drinking
with meals and drinking in public places. These aspects
were found to be related to one underlying dimension in
an optimal scaling analysis. In several analyses with dif-
ferent methodology, they were found to be related to
ischemic heart disease and to different forms of injury.

Patterns scores have been assessed by a mixed meth-
odology of key expert interviews and surveys. They are
part of the GAD, and currently only one score per country
has been calculated. There are efforts to apply this meth-
odology sex-specifically.

Data Indicating Burden of Disease

Both event-based and time-based measures indicating
population health status are used in the usual analyses
on burden of disease. We will present the burden of
alcohol for the year 2002. Mortality, as measured in num-
ber of deaths, was the event measure. Years of life lost due
to premature mortality (YLL) and burden of disease, as
measured in disability-adjusted life years (DALYs), con-
stituted the time-based gap measures (Murray ez 4/, 2002;
Rehm er al, 2004). The DALY measure combines YLL
with years of life lost to living with a disability. Estimates
for mortality and DALY for the years 2002 and 2005 were
directly obtained by the WHO (Mathers ez 4/, 2003). YLL
and DALYs were 3% age-discounted and age-weighted to
be comparable with the GBD study. Population data were
obtained from UN population division. Age groups used
were: 0—4years, 5—-14years, 15-29years, 30-44 years,
45-59 years, 60—69 years, and 70+ years.

Definition of Regions

The regional classification used in this article was defined
by the WHO on the basis of levels of adult and infant
mortality. The regional groups are organized as follows:
A stands for very low child and low adult mortality, B for
low child and low adult mortality, C for low child and high
adult mortality, D for high child and high adult mortality,
and E for high child and very high adult mortality. There
were 14 subregions defined in total. The allocation of
countries into different subregions can be found in Table 4.

Relating Alcohol Exposure to Disease and
Injury Outcomes

Defining alcohol-attributable diseases
Alcohol consumption was found to be related to the
following GBD categories: conditions arising during
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Table 4 Classification of countries into WHO subregions

Africa D Algeria, Angola, Benin, Burkina Faso, Cameroon, Cape Verde, Chad, Comoros, Equatorial Guinea, Gabon,
Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Madagascar, Mali, Mauritania, Mauritius, Niger, Nigeria,
Sao Tome and Principe, Senegal, Seychelles, Sierra Leone, Togo

Africa E Botswana, Burundi, Central African Republic, Congo, Cote d’lvoire, Democratic Republic of the Congo, Eritrea,
Ethiopia, Kenya, Lesotho, Malawi, Mozambique, Namibia, Rwanda, South Africa, Swaziland, Uganda, United
Republic of Tanzania, Zambia, Zimbabwe

Americas A Canada, Cuba, United States of America

Americas B Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Brazil, Chile, Colombia, Costa Rica, Dominica,
Dominican Republic, El Salvador, Grenada, Guyana, Honduras, Jamaica, Mexico, Panama, Paraguay, Saint
Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, Uruguay,
Venezuela

Americas D Bolivia, Ecuador, Guatemala, Haiti, Nicaragua, Peru

Eastern Bahrain, Iran (Islamic Republic of), Jordan, Kuwait, Lebanon, Libyan Arab Jamahiriya, Oman, Qatar, Saudi

Mediterranean B Arabia, Syrian Arab Republic, Tunisia, United Arab Emirates
Eastern Afghanistan, Djibouti, Egypt, Irag, Morocco, Pakistan, Somalia, Sudan, Yemen
Mediterranean D

Europe A Andorra, Austria, Belgium, Croatia, Cyprus, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Israel, Italy, Luxembourg, Malta, Monaco, Netherlands, Norway, Portugal, San Marino,
Slovenia, Spain, Sweden, Switzerland, United Kingdom

Europe B Albania, Armenia, Azerbaijan, Bosnia and Herzegovina, Bulgaria, Georgia, Kyrgyzstan, Poland, Romania,
Slovakia, The Former Yugoslav Republic Of Macedonia, Tajikistan, Turkmenistan, Turkey, Uzbekistan,
Yugoslavia

Europe C Belarus, Estonia, Hungary, Kazakhstan, Latvia, Lithuania, Republic of Moldova, Russian Federation, Ukraine

South East Asia B
South East Asia D
Western Pacific A
Western Pacific B

Indonesia, Sri Lanka, Thailand

Bangladesh, Bhutan, Democratic People’s Republic of Korea, India, Maldives, Myanmar, Nepal

Australia, Brunei Darussalam, Japan, New Zealand, Singapore

Cambodia, China, Cook Islands, Fiji, Kiribati, Lao People’s Democratic Republic, Malaysia, Marshall Islands,
Micronesia (Federated States of), Mongolia, Nauru, Niue, Palau, Papua New Guinea, Philippines, Republic of
Korea, Samoa, Solomon Islands, Tonga, Tuvalu, Vanuatu, Vietnam

the perinatal period: low birth weight; cancers: mouth
and oropharynx cancers, esophageal cancer, colon
and rectal cancers, liver cancer, breast cancer and
other neoplasms; diabetes mellitus; neuropsychiatric
conditions: alcohol-use disorders, epilepsy; cardiovas-
cular diseases: hypertensive heart disease, ischemic
heart disease; cerebrovascular diseases: hemorrhagic
stroke, ischemic stroke; cirrhosis of the liver; uninten-
tional injuries: road traffic accidents, poisonings, falls,
drownings, and other unintentional injuries; intentional
injuries: self-inflicted injuries, violence, and other
intentional injuries.

These disease categories are the same as for the CRA
2000 with one exception: colorectal cancer has been
added. In other words, all of the major review studies in
the 1990s and in the early part of this decade concluded a
causal relationship between alcohol and the respective
disease or injury category selected, except for colorectal
cancer, for which some of the evidence is newer.

Risk relations

Table 5 gives an overview on relative risks (RR) for
different diseases by drinking categories. For most chronic
disease categories, AAFs of disease were derived from

combining prevalence of exposure and RR estimates
based on meta-analyses using the following formula:

AF = [Zf:lPi(RRi - 1)]/[2:6:03(1%& 1)+ 1]

in which ; is exposure category with baseline exposure or
no exposure (1=0), RR; is RR at exposure level ; com-
pared to no consumption, and P; is prevalence of the ;th
category of exposure.

AAFs, as derived from the preceding formula, can be
interpreted as reflecting the proportion of disease that
would not exist if there had been no alcohol consump-
tion. For depression and injuries, AAFs were taken from
the CRA study (see Rehm er al, 2004, for a detailed
description of underlying assumptions and calcula-
tions). Protective effects of alcohol consumption on
ischemic heart disease, strokes, and diabetes were not
estimated in all non-A regions due to the evidence that
the pattern of drinking for most alcohol consumption
is not protective in these regions (for physiological
mechanisms, see Puddey er 4/, 1999). Thus, where in
A regions a RR of less than 1 would represent the pro-
tective effect for strokes and diabetes, in non-A regions
a RR of 1 was used. For ischemic heart disease, the
results of pooled, cross-sectional time-series analyses
were used (Rehm ez 4l., 2004).



Table 5 Relative risks for alcohol-attributable diseases and injuries by consumption stratum (reference group is ‘current abstainers’) for globally available disease categories
GBD  Drinking Drinking Drinking Sources and
Disease condition ICD-10 code category IRR category lIRR category llIRR comments
Conditions arising during the perinatal period: Low birth P0O5-P07 uos0  M/W 1.00 M/W 1.40 M/W 1.40 Gutjahr et al., 2001;
weight and short gestation Rehm et al., 2004
Mouth and oropharynx cancers C00-C14 uoet  M/W1.45 M/W 1.85 M/W 5.39 Gutjahr et al., 2001
Esophagus cancer C15 uoe2 M/W1.80 M/W 2.38 M/W 4.36 Gutjahr et al., 2001
Colon and rectum cancers C18-C21 uoe4  M/W 1.00 M 1.16W 1.01 M/W 1.41 Cho et al., 2004
Liver cancer C22 uoes5  M/W 1.45 M/W 3.03 M/W 3.60 Gutjahr et al., 2001
Breast cancer C50 Uo69  <45yrs W 1.15 <45yrs W 1.41 <45yrs W 1.46 Ridolfo and
45+ yrs 45+ yrs 45+ yrs Stevenson, 2001
W1.14 W 1.38 W 1.62
Other neoplasms D00-D48 uo78  M/W1.10 M/W 1.30 M/W 1.70 Rehm et al., 2004
Diabetes mellitus (A regions) E10-E14 uo79 M 0.99 W 0.92 M 0.57 W 0.87 M0.73W1.13 Gutjahr et al., 2001
Diabetes mellitus (non-A regions) E10-E14 uo79  M/W1.00 M/W 1.00 M1.00 W 1.13 Gutjahr et al., 2001
Mental and behavioral disorders due to use of alcohol F10 U086 n/a n/a n/a AF 100%
Unipolar major depression® F32-F33 uos2 Rehm et al., 2004
Epilepsy G40, G41 uoss M 1.23W 1.34 M7.52 W7.22 M 6.83 W 7.52 Gutjahr et al., 2001
Hypertensive heart disease 110-113 U106 M1.33W1.15 M 2.04 W 1.53 M2.91W2.19 Corrao et al., 1999
Ischemic heart disease® 120-125 U107  M/W0.82 M/W 0.83 M1.00 W 1.12 Corrao et al., 2000;
Rehm et al., 2004
Hemorrhagic stroke (A regions) 160-162 U108 M1.12W0.74 M 1.40 W 1.04 M 1.54 W 1.94 Reynolds et al., 2003
Hemorrhagic stroke (non-A regions) 160-162 U108 M 1.12 W 1.00 M 1.40W 1.04 M 1.54 W 1.94 Reynolds et al., 2003
Ischemic stroke (A regions) 163 U108 M 0.94 W 0.66 M 1.13W 0.84 M 1.19 W 1.53 Reynolds et al., 2003
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Ischemic stroke (non-A regions) 163 U108 M/W 1.00 M1.13 W 1.00 M1.19 W 1.53 Reynolds et al., 2003

Cirrhosis of the liver® K74 ut17  M/W1.26 M/W 9.54 M/W 13.0 Rehm et al., 2004
Road traffic accidents® b U150 Rehm et al., 2004
Poisonings? X40-X49 U151 Rehm et al., 2004
Falls? WO00-W19 U152 Rehm et al., 2004
Drownings?® W65-W74 U154 Rehm et al., 2004
Other unintentional injuries® °Rest of V, U155  For all injury categories (shaded areas), the approach Rehm et al., 2004

W20-W64, assuming that consumption strata specific RRs are

W75-W99, generalizable across countries was only used as a

X10-X39, sensitivity analysis. The main analyses used region-

X50-X59, specific alcohol-attributable fractions, based on both

Y40-Y86, Y88, the level of consumption and drinking pattern (for

Y89 derivation see Rehm et al., 2004)
Self-inflicted injuries? X60-X84, Y870 U157 Rehm et al., 2004
Violence and homicide® X85-Y09, Y871 U158 Rehm et al., 2004
Other intentional injuries? Y35 U160 Rehm et al., 2004

2AAFs are taken from CRA for non-A regions (based on pooled cross-sectional time-series analyses).

by01.1-v01.9, V02.1-V02.9, V03.1-V03.9, V04.1-V04.9, V06.1-V06.9, V09.2, V09.3, V10.4-V10.9, V11.4-V11.9, V12.3-V12.9, V13.3-V13.9, V14.3-V14.9, V15.4-V15.9, V16.4-V16.9,
V17.4-V17.9,V18.4-V18.9,V19.4-V19.6, V20.3-V20.9, V21.3-V21.9, V22.3-V22.9, V23.3-V23.9, V24.3-V24.9, V25.3-V25.9, V26.3-V26.9, V27.3-V27.9, V28.3-VV28.9, V29.4-V29.9, V30.4.
V30.9, V31.4-V31.9, V32.4-V32.9, V33.4-V33.9, V34.4-V34.9, V35.4-V35.9, V36.4-V36.9, V37.4-V37.9, V38.4-V38.9, V39.4-V39.9, V40.4-V40.9, V41.4-V41.9, V42.4-V42.9, V43.4-V43.9,
V44.4-V44.9, V45.4-V45.9, V46.4-V46.9, V47.4-V47.9, V48.4-V48.9, V49.4-V49.9, V50.4-V50.9, V51.4-V51.9, V52.4-V52.9, V53.4-V53.9, V54.4-V54.9, V55.4-V55.9, V56.4-V56.9,
V57.4-V57.9, V58.4-V58.9, V59.4-V59.9, V60.4-V60.9, V61.4-V61.9, V62.4-V62.9, V63.4-V63.9, V64.4-V64.9, V65.4-V65.9, V66.4-V66.9, V67.4-V67.9, V68.4-V68.9, V69.4-V69.9,
V70.4-V70.9, V71.4-V71.9, V72.4-V72.9, V73.4-V73.9, V74.4-V74.9, V75.4-\V75.9, V76.4-\V76.9, V77.4-\V'77.9, V78.4-\/78.9, V79.4-V79.9, V80.3-V80.5, V81.1, V82.1, V83.0-V83.3,
V84.0-V84.3, V85.0-V85.3, V86.0-V86.3, V87.0-V87.8, V89.2, V89.9, V99, Y850.

°Rest of V =V-series —°.

RR, relative risk; n/a, not applicable.
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Consumption and Alcohol-Attributable
Burden: A Global Overview

Global Patterns of Drinking and Burden
of Disease

Figure 2 gives an overview of adult per capita consump-
tion in different countries. Overall, there is wide variation
around the global average of 6.2 liters of pure alcohol
consumed per adult per year. The countries with highest
overall consumption are in Eastern Europe around the
Russian Federation, but other areas of Europe also have
high overall consumption. The Americas are the region
with the next highest overall consumption. Except for
some individual countries, alcohol consumption is lower
in other parts of the world. In interpreting these numbers
one should keep in mind that the majority of the adult
population around the world actually abstain from drink-
ing alcohol. Table 6 gives further details on consumption.

Deaths attributable to alcohol consumption for all age
groups are shown in Table 7. Both those deaths caused
and prevented by alcohol consumption are shown, but for
both sexes the number of deaths caused by alcohol con-
sumption far exceeds the number prevented. Among men
the number of deaths caused is approximately 20 times
greater than the number prevented, among women the
comparable figure is approximately three times greater.
Alcohol consumption was responsible for approximately
1.8 million net deaths among men and close to 300 000 net
deaths among women. Overall, in 2002, 6.1% of all deaths
among men and 1.1% of all deaths among women were
attributable to alcohol consumption. Among men, the
single largest category of alcohol-attributable deaths was
unintentional injuries, which accounted for 25.9% of
deaths caused by alcohol consumption.

Average per capita alcohol consumption |}
in liters pure alcohol, 2002

[] 0-3
[] 3-6
[l 6-9
[] 9-12
B 12-15
B 1525

The second largest category of deaths caused by alcohol
among men was cardiovascular disease deaths, which
accounted for 23.3% of alcohol-attributable deaths. The
burden of alcohol-attributable cardiovascular disease deaths,
however, was offset somewhat by those deaths that were
prevented by alcohol consumption: about 20% as many
deaths were prevented by alcohol consumption as were
caused by alcohol consumption. Cancer deaths make up
the third largest category of deaths caused by alcohol con-
sumption, accounting for 18.7% of alcohol-attributable
deaths among men. Among women, the single largest cate-
gory of alcohol-attributable deaths was cancer deaths, which
accounted for 25.0% of deaths caused by alcohol consump-
tion; deaths due to cirrhosis of the liver account for 18.2%
of alcohol-attributable deaths among women.

The second largest category of deaths among women
caused by alcohol consumption was unintentional injuries,
which accounted for 22.7% of alcohol-attributable deaths.
Cardiovascular disease deaths and liver cirrhosis deaths
accounted for 18.2% of the total each. In contrast to the
situation observed among men, cardiovascular disease
deaths prevented by alcohol consumption among women
exceeded those caused by alcohol consumption by
approximately 70%.

Overall, deaths relatively increased in comparison to
the CRA analyses for 2000 (Rehm ez 4l, 2004), both for
men and women (see Table 7). This increase is mainly
due to chronic disease deaths, whereas the relative impact
of alcohol-attributable injuries decreased.

The net impact of alcohol on mortality was relatively
larger in younger age groups, again for both sexes.
Whereas 3.7% of all deaths were attributable to alcohol
in all age groups (6.1% in men; 1.1% in women), 5%
of the deaths under the age of 60 were attributable

Figure 2 Adult per capita consumption including unrecorded consumption in 2002.
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Table 6 Characteristics of alcohol consumption in the world in 2002
Percent of
Adult abstainers Total alcohol Unrecorded Pattern  Recorded beverage

WHO Region population? MP we consumption® consumption value most consumed

Africa D 180 316 59.3 69.3 7.2 2.2 2.8 Other fermented
beverages

Africa E 208 662 55.4 733 6.9 2.7 3.1 Other fermented
beverages and
beer

America A 262 651 320 52.0 9.4 1.1 2.0 Beer

America B 311514 18.0 39.1 8.4 2.6 3.1 Beer

America D 46 049 321 51.0 7.4 4.0 3.1 Spirits and beer

Eastern Mediterranean B 94 901 86.9 95.0 1.0 0.7 2.6 Spirits

Eastern Mediterranean D 219 457 90.8 98.9 0.6 0.4 2.6 Beer

Europe A 347 001 114 23.0 121 1.3 1.5 Beer and wine

Europe B 155 544 38.6 624 7.5 2.8 2.9 Spirits and beer

Europe C 197 891 13.0 269 149 6.1 3.9 Spirits

South East Asia B 215 853 776 969 2.3 0.9 3.0 Spirits

South East Asia D 854 450 79.0 98.0 1.9 1.6 3.0 Spirits

Western Pacific A 131 308 13.0 29.0 9.4 1.7 2.0 Spirits

Western Pacific B 1164 701 26.2 62.5 6.0 1.1 2.2 Spirits

World 4 388 297 448 65.6 6.2 1.7 2.6 Spirits (53%)

Numbers in thousands.
bM =Men, W =Women.

°Adult per capita (age 15+) consumption for 2002 in liters of pure alcohol, derived as average of yearly consumptions from 2001 to 2003,
including unrecorded consumption.

Table 7 Deaths (in 1000s) attributable to alcohol consumption in the world in 2002

Total Total %
Disease category M we M and W % M % W M and W
Maternal and perinatal conditions (low birth weight) 1 1 3 0.1 0.3 0.1
Cancer 361 105 466 18.7 25.0 19.8
Diabetes mellitus 0 1 1 0.0 0.2 0.0
Neuropsychiatric disorders 106 25 130 55 5.9 5.5
Cardiovascular diseases 452 77 528 23.3 18.2 22.4
Cirrhosis of the liver 293 77 370 15.2 18.2 15.7
Unintentional injuries 501 96 597 25.9 22.7 25.3
Intentional injuries 220 40 260 11.4 9.6 111
Total alcohol-attributable deaths ‘caused’ 1934 421 2355 100.0 100.0 100.0
Diabetes mellitus -8 -5 -12 7.7 3.5 5.3
Cardiovascular diseases —-90 —130 —-220 92.3 96.5 94.7
Total alcohol-attributable deaths ‘prevented’ —-98 -135 —-232 100.0 100.0 100.0
All alcohol-attributable net deaths 1836 287 2123 100.0 100.0 100.0
All deaths 29 891 27 138 57 029
Percentage of all net deaths attributable to alcohol 6.1% 1.1% 3.7%

M =Men, W =Women.

to this risk factor (7.5% in men; 1.7% in women;
Table 8). Injury deaths especially occurred relatively
early in life.

More details on premature deaths attributable to alco-
hol consumption (i.e., for those 0-59 years of age) are
shown in Table 8. Both those premature deaths caused
and prevented by alcohol consumption are shown, and, as
was the case for deaths for all ages, the number of prema-
ture deaths caused by alcohol consumption far exceeds
the number prevented. In fact, this pattern is greater for

those in the younger age group: among men the number of
premature deaths caused is approximately 80 times
greater than the number prevented, and among women
the comparable figure is approximately 40 times greater.
Alcohol consumption was responsible for close to
1.2 million net premature deaths among men and approx-
imately 200000 net premature deaths among women.
Overall, in 2002, 7.5% of all premature deaths among
men and 1.7% of all premature deaths among women
were attributable to alcohol consumption. Among men,
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Table 8 Premature deaths (in 1000s; 0-59 years of age) attributable to alcohol consumption in the world in 2002

Total Total %
Disease category me we Mand W % M % W Mand W
Maternal and perinatal conditions (low birth weight) 1 1 3 0.1 0.5 0.2
Cancer 159 45 204 13.3 20.6 145
Diabetes mellitus 0 0 0 0.0 0.0 0.0
Neuropsychiatric disorders 80 18 98 6.7 8.3 7.0
Cardiovascular diseases 149 16 165 12.5 7.2 11.7
Cirrhosis of the liver 180 41 221 1561 18.6 15.6
Unintentional injuries 424 65 489 35.6 29.8 34.7
Intentional injuries 198 33 231 16.6 15.0 16.4
Total alcohol-attributable deaths ‘caused’ 1191 218 1409 100.0 100.0 100.0
Diabetes mellitus -3 0 -3 16.9 8.7 14.9
Cardiovascular diseases —-12 —4 -17 83.1 91.3 85.1
Total alcohol-attributable deaths ‘prevented’ —-15 -5 -20 100.0 100.0 100.0
All alcohol-attributable net deaths 1177 213 1390 100.0 100.0 100.0
All deaths 15664 12371 28035
Percentage of all net deaths attributable to alcohol 7.5% 1.7% 5.0%

M =Men, W =Women.

injuries alone make up more than half of the alcohol-
attributable premature deaths.

The single largest category of alcohol-attributable
premature deaths, which was more than twice as large
as the next largest category, was unintentional injuries,
and accounted for 35.6% of premature deaths caused
by alcohol consumption among men. The next largest
category of premature deaths caused by alcohol was
intentional injuries, which accounted for 16.6% of
alcohol-attributable premature deaths. The third largest
category of premature deaths caused by alcohol was
cirrhosis of the liver, which accounted for 15.1% of
alcohol-attributable premature deaths. Cardiovascular
disease deaths encompassed only 12.5% of premature
deaths among men. Alcohol consumption prevented a
relatively smaller number of deaths in this disease cate-
gory as compared to the overall as well: in contrast to a
figure of 20% for all ages, only about 8% as many
premature deaths were prevented as were caused by
alcohol consumption among men.

As was the case among men, among women the single
largest category of alcohol-attributable premature deaths
was unintentional injuries, which accounted for 29.8% of
premature deaths caused by alcohol consumption. The
next largest category of premature deaths caused by alco-
hol consumption was cancer deaths, which accounted for
20.6% of alcohol-attributable premature deaths among
women. Deaths due to cirrhosis of the liver make up the
third largest category of premature deaths caused by
alcohol consumption, accounting for 18.6% of alcohol-
attributable premature deaths among women.

Alcohol-attributable YLLs are shown in Table 9.
YLLs are a summary measure that take the age at which
death occurs into account, thereby giving higher weight
to deaths that occur among younger-aged populations

(ie, higher number of years of life lost). As usual,
the proportion of alcohol-attributable YLLs among all
YLLs exceeds the proportion of alcohol-attributable deaths
among all deaths. This is another indication that alcohol
kills relatively early in life, thus time-based gap measures
such as YLLs indicate proportionally higher burden of
disease than event-based measures (ie, 3.7% of global
mortality was attributable to alcohol [cf. Table 7] vs.
4.1% of YLL [cf. Table 9)).

Table 9 illustrates these data, in which over half of
all the alcohol-attributable YLLs are accounted for by
intentional and unintentional injury categories combined,
which tend to affect younger populations. In contrast,
lower relative percentages of YLLs due to diseases are
more associated with older-aged populations (e.g., cancers
and cardiovascular diseases). Over three times as many
YLLs occur among men compared to women worldwide,
for the simple reason that men tend to drink more than
women, both in number of occasions and in quantity of
alcohol consumed per occasion. In addition, across all
disease categories caused by alcohol consumption, raw
numbers of YLLs among men are four to five times higher
than those seen for women.

However, there are some proportional variations within
disease categories that deviate from this overall trend.
For example, among alcohol-attributable YLL caused,
the proportion of alcohol-attributable YLLs among
women 1s proportionally higher for cancers, neuropsy-
chiatric disorders, and liver cirrhosis. Among burden pre-
vented, however, women have higher raw numbers and
relative proportions of YLLs prevented due to their more
moderate use of alcohol generally. Among men, however,
the lower proportion of cardiovascular disease YLLs
prevented is due to the higher alcohol consumption and
more hazardous drinking pattern.
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Table 9 Years of life lost (YLLs in 1000s) attributable to alcohol consumption in the world in 2002
Total Total %
Disease category me me Mand W %M %W MandW
Maternal and perinatal conditions (low birth weight) 47 37 83 0.1 0.5 0.2
Cancer 4510 1368 5878 13.5 20.4 14.7
Diabetes mellitus 0 12 12 0.0 0.2 0.0
Neuropsychiatric disorders 2005 484 2489 6.0 7.2 6.2
Cardiovascular diseases 5003 791 5794 15.0 11.8 14.4
Cirrhosis of the liver 4403 1118 5521 13.2 16.7 13.8
Unintentional injuries 11910 1963 13873 35.6 29.3 34.6
Intentional injuries 5540 934 6475 16.6 13.9 16.1
Total alcohol-attributable burden ‘caused’ in YLLs 33417 6707 40124 100.0 100.0 100.0
Diabetes mellitus -85 —41 —126 9.8 3.8 6.5
Cardiovascular diseases —779 —1041 —-1820 90.2 96.2 93.5
Total alcohol-attributable burden ‘prevented’ in YLLs —864 —1082 —1946 100.0 100.0 100.0
All alcohol-attributable net YLLs 32553 5625 38177 100.0 100.0 100.0
All YLLS 496 059 426418 922476
Percentage of all net YLLs attributable to alcohol 6.6% 1.3% 41%
M = Men, W = Women
Table 10 Disability-adjusted life years (DALYs) (in 1000s) attributable to alcohol consumption in the world in 2002.
Total Total %

Disease category M we M and W %M %W MandW
Maternal and perinatal conditions (low birth weight) 52 42 94 0.1 0.4 0.1
Cancer 4593 1460 6054 8.2 12.9 9.0
Diabetes mellitus 0 20 20 0.0 0.2 0.0
Neuropsychiatric disorders 19 393 3722 23115 34.6 32.9 34.3
Cardiovascular diseases 5711 887 6598 10.2 7.8 9.8
Cirrhosis of the liver 5415 1468 6883 9.7 13.0 10.2
Unintentional injuries 14499 2647 17146 25.9 23.4 25.5
Intentional injuries 6366 1051 7417 11.4 9.3 11.0
Total alcohol-attributable burden ‘caused’ in DALYs 56029 11297 67 326 100.0 100.0 100.0
Diabetes mellitus —225 —86 —-312 21.3 6.7 13.3
Cardiovascular diseases. —834 —1205 —2039 78.7 93.3 86.7
Total alcohol-attributable burden ‘prevented’ in DALYs —1059 —1291 —2351 100.0 100.0 100.0
All alcohol-attributable net DALYs 54970 10006 64975 100.0 100.0 100.0
All DALYs 772912 717213 1490126
Percentage of all net DALYs attributable to alcohol 71% 1.4% 4.4%

M = Men, W = Women.

Alcohol-attributable YLLs and DALYs were also slight-
y higher in 2002 compared to 2000 (Rehm er 4/, 2004).
Table 10 shows global alcohol-attributable DALYs for
2002. DALYs are proportionally higher overall than both
deaths or YLLs because this summary measure of burden
of disease additionally accounts for years lived with a
disability prior to death, and many alcohol-attributable
diseases are not fatal.

For this reason, the most striking difference between
alcohol-attributable deaths and YLLs and this table is the
high contribution of neuropsychiatric disorders to the
overall alcohol-attributable burden for both men and
women (proportionally, between three- and fivefold
higher for DALYs than for the other burden measures).
For DALYs, the burden of alcohol-attributable neuropsy-
chiatric disorders now approximately equals that of injury

categories combined. Many of the same trends exist in
alcohol-attributable DALYs as were seen in alcohol-
attributable YLLs, such as the disparity among men and
women with respect to prevented deaths, especially in
cardiovascular diseases, and the gender-based disease
distribution among alcohol-attributable DALYs caused
(among women, cancer and cirrhosis of the liver are
proportionally higher; among men, injury categories and
cardiovascular diseases are higher).

Table 11 shows the AAFs and average age of death
for each alcohol-attributable disease category examined
in this report. One will notice that for acute outcomes
such as injury categories, the average age for alcohol-
attributable outcome 1s lower. In addition, the ages
for these outcomes are usually a number of years
older for women than for men, indicating that these



Table 11 Average age at death and alcohol attributable fractions by age and sex in world, 2002
Men Women Men Women
Avg Avg
age age 04 5-14 15-29 30-44 45-59 60-69 70plus 0-4 5-14 15-29 30-44 45-59 60-69 70 plus
Low birth weight 0.0 0.0 02.% - - - - - - 02.% - - - - - -
and short
gestation
Mouth and 60.3 64.1 - - 19.9% 34.3% 37.5% 26.3% 209% - - 10.5% 14.3% 13.2% 11.4% 7.3%
oropharynx
cancers
Esophagus 65.4 66.6 - - 31.8% 44.6% 46.5% 39.7% 36.4% - - 10.7% 19.0% 20.8% 14.8% 12.1%
cancer
Colon and 63.9 63.6 - - 3.9% 6.6% 7.6% 5.7% 29% - - 1.3% 1.5% 2.0% 1.2% 0.5%
rectum
cancers
Liver cancer 60.8 63.7 - - 32.0% 43.0% 43.2% 36.4% 31.8% - - 13.9% 21.3% 20.0% 16.0% 12.7%
Breast cancer 61.4 - - - - - - - - - 6.1% 8.2% 8.9% 71% 5.9%
Other neoplasms  63.9 66.8 - - 71% 10.5% 12.3% 10.0% 7.8% - - 4.8% 5.6% 5.7% 51% 4.7%
Diabetes mellitus 66.1  81.8 - - -1.0% —-2.0% —2.2% -2.0% -13% - - 02% —-0.1% 0.0% —-0.3% -1.2%
Unipolar 61.4 76.7 - - 0.0% 2.0% 2.0% 2.3% 7.5% - - 0.5% 0.1% 0.1% 0.2% 1.7%
depressive
disorders
Epilepsy 41.7 425 - - 51.4% 63.5% 63.0% 46.2% 30.5% - - 29.2% 36.5% 35.4% 28.1% 18.6%
Mental and 51.1 549 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
behavioral
disorders due
to use of

alcohol

8yl
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Hypertensive
heart disease
Ischemic heart
disease
Cerebrovascular
disease
Cirrhosis of the
liver
Road traffic
accidents
Poisonings
Falls
Drownings
Other
unintentional
injuries
Self-inflicted
injuries
Violence and
homicide
Other intentional
injuries
Total

68.4
57.7
68.4
56.4
35.2
43.7
53.3
40.0
42.2
40.6
35.4

36.3

51.9

72.2

81.8

89.7

59.3

39.6

46.7

63.3

47.7

52.9

43.5

411

44.5

47.0

9.3%
0.0%
0.0%
0.0%
10.5%
0.0%
9.0%

0.0%

10.1%
0.0%
0.0%
0.0%
8.6%
0.0%
9.4%

0.0%

17.8%
4.6%
6.7%

47.7%

32.0%

31.7%

18.4%

23.3%

27.2%

15.4%

32.5%

14.9%

28.6%

7.0%
10.9%
71.2%
34.4%
26.5%
21.2%
32.9%
30.3%
17.3%

32.6%

13.6%

28.0%
7.6%
9.1%

67.4%

17.8%

25.6%

22.1%

33.1%

29.6%

14.2%

34.1%

13.1%

22.5%
3.9%
6.6%

56.8%

14.8%

24.0%

16.5%

27.1%

28.8%

13.2%

33.6%

10.5%

19.3%
0.7%
4.6%

43.9%

14.1%
9.2%

11.0%

21.5%

24.5%
5.9%

26.3%

5.1%

5.4%
0.0%
0.0%
0.0%
2.7%
0.0%
8.0%

0.0%

6.6%
0.0%
0.0%
0.0%
2.3%
0.0%
8.7%

0.0%

6.1%
0.0%
1.9%
13.7%
9.3%
16.2%
7.6%
14.3%
11.2%
4.9%

20.8%

7.2%

9.3%
-0.2%
2.2%
38.3%
12.8%
13.5%
9.1%
19.2%
14.6%
6.3%

21.9%

11.1%

8.3%
-0.3%
1.9%
37.9%
9.6%
14.4%
8.8%
20.6%
13.3%
5.5%

22.0%

10.8%

6.0%
—-0.2%
0.6%
31.9%
7.6%
10.3%
6.0%
15.8%
13.8%
6.3%

21.0%

7.0%

5.0%
-1.4%
—-2.6%

20.4%

8.1%

5.2%

3.5%

16.2%
15.0%
4.1%

23.6%

2.8%
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Table 12 Alcohol attributable fractions of DALY by age and sex in world, 2002
Men Women
0-4 5-14 15-29 30-44 45-59 60-69 70plus 0-4 5-14 15-29 30-44 45-59 60-69 70 plus

Low birth weight and short 02% - - - - - - 02% - - - - - -

gestation
Mouth and oropharynx - - 20.9% 35.6% 38.9% 27.2% 32.4% - - 11.0% 15.1% 13.9% 12.1% 13.4%

cancers
Esophagus cancer - - 34.0% 47.6% 49.7% 41.2% 55.5% - - 10.9% 20.4% 21.8% 15.3% 20.9%
Colon and rectum cancers - - 4.2% 6.9% 8.2% 6.0% 4.7% - - 1.4% 1.6% 2.1% 1.3% 0.9%
Liver cancer - - 32.8% 45.4% 44.3% 37.6% 48.1% - - 14.2% 22.0% 20.8% 16.4% 21.4%
Breast cancer - - - - - - - - - 7.0% 9.0% 9.5% 7.4% 10.5%
Other neoplasms - - 7.4% 10.7% 12.8% 10.5% 145% - - 4.9% 5.7% 5.8% 5.3% 10.1%
Diabetes mellitus - - -1.3% —2.8% -3.9% -2.9% —-2.3% - - 0.0% -0.5% -0.5% —-0.6% -2.0%
Unipolar depressive - - 3.4% 3.6% 3.7% 4.0% 4.7% - - 0.6% 0.6% 0.6% 0.6% 0.9%

disorders
Epilepsy - - 46.9% 60.3% 59.5% 47.7% 45.0% - - 28.5% 34.3% 34.7% 28.8% 28.2%
Mental and behavioral 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

disorders due to use of

alcohol
Hypertensive heart disease - - 18.4% 30.0% 29.4% 23.1% 32.0% - - 6.3% 9.7% 8.6% 6.1% 9.5%
Ischemic heart disease - - 4.6% 7.2% 7.8% 3.9% 11% - - -0.1% —0.4% —-0.4% -0.3% -2.9%
Cerebrovascular disease - - 6.9% 11.3% 9.6% 6.9% 75% - - 2.0% 1.7% 1.5% 02% —-51%
Cirrhosis of the liver - - 50.9% 73.8% 68.6% 57.4% 65.0% - - 16.7% 40.1% 38.6% 32.2% 30.8%
Road traffic accidents 1.5% 11.3% 29.7% 31.9% 16.8% 14.5% 21.5% 1.3% 6.8% 8.1% 11.5% 8.9% 7.5% 12.4%
Poisonings 0.0% 0.0% 32.2% 26.7% 25.1% 23.6% 14.2% 0.0% 0.0% 15.9% 13.5% 14.6% 10.5% 8.7%
Falls 0.0% 0.0% 11.9% 15.6% 18.4% 14.6% 17.0% 0.0% 0.0% 4.3% 5.6% 6.8% 4.7% 5.5%
Drownings 0.0% 0.0% 23.2% 32.7% 33.2% 27.6% 35.9% 0.0% 0.0% 14.1% 18.9% 20.5% 16.2% 29.2%
Other unintentional injuries 2.2% 8.5% 18.6% 21.6% 22.1% 22.4% 34.4% 0.4% 2.8% 71% 8.8% 9.1% 9.9% 24.8%
Self-inflicted injuries 0.0% 0.0% 15.2% 17.1% 14.0% 13.4% 9.2% 0.0% 0.0% 4.4% 6.1% 5.4% 6.4% 6.5%
Violence and homicide 0.7% 8.3% 26.6% 27.3% 30.4% 31.6% 39.7% 0.3% 10.0% 171% 18.9% 20.3% 20.8% 33.5%
Other intentional injuries 0.0% 0.0% 14.0% 12.8% 12.8% 10.7% 7.5% 0.0% 0.0% 7.2% 11.1% 10.5% 7.0% 5.0%
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alcohol-attributable disease deaths occur in men at a
younger age. With respect to the AAFs, one can see that
they are universally higher for men than women in the
same age group, and, in most cases, decrease as age
increases. This is because in most countries volume of
drinking decreases with age.

Table 12 shows the AAFs used for DALY calculations.
Note the overall increased proportion for men compared
to women and increased fractions for some chronic con-
ditions such as unipolar.

Conclusions and Implications

Alcohol 1s one of the most important risk factors for
burden of disease globally. Given the current trends
both in exposure, with expected increases in alcohol con-
sumption in the most populous countries India and China,
and in outcomes, with an overall relative increase in
alcohol-attributable causes of death, the detrimental
impact of alcohol is expected to increase in the future if
no additional interventions are introduced.

A large part of alcohol-attributable burden is avoidable,
however, and some of it in the short term (WHO, 2002). It
is beyond the scope of this article to detail potential inter-
ventions to achieve this goal. However, such interventions
exist (e.g., Babor er 4, 2003), not only for the developed
world, but also for developing countries, and they are cost-
effective in comparison to other public health measures.
Thus, 1t 1s up to public health policy to set priorities
establishing such interventions.

See also: Alcohol Consumption: Overview of International
Trends; The Alcohol Industry; Alcohol—Socio-Economic
Impacts (Including Externalities); Alcohol—Treatment.
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Overview

The story of how Alma-Ata and Primary Health Care
gained the attention of the world’s health leadership must
be seen as one of the most intriguing in the history of health
and development. The postcolonial years in the developing
world saw health care that was largely hospital-based and
curative in its orientation, which meant, of course, that most
people who needed health care had little or no access to it.
The shift to community-oriented care with outreach beyond
hospitals to health centers and even to households called
for dramatic changes in all aspects of the health sector.

It was during those years that WHO was shifting its
concerns from issues such as malaria eradication (which
could not be accomplished) to the development of basic
health services. In the cluster of years prior to Alma-Ara,
1978, WHO went through an exploratory process, part-
nering with interested organizations, conceptualizing var-
ious aspects of health care, culminating in the notion of
primary health care, which was refined for and fully
accepted at the Alma-Ata Conference.

This was the era of Halfdan Mahler, who became director
general of WHO during these years and provided charis-
matic leadership that led to the planning for and remarkable
outcomes of Alma-Ata. The WHO staff was initially mixed
in its perceptions of this process, but then turned in the
direction of strong support of what turned out to be one of
the signal events in the history of the organization.

The Conference in Alma-Ata was a splendid event,
well planned, widely attended, and focused on problems
of major importance, with the policy-related product of
Primary Health Care and Health for All by 2000. It was
seeking ways to translate the emerging knowledge base
into health care for people all over the world.

Following Alma-Ata, a major interest, reaching to pres-
ent times, has been to follow implementation of the con-
cepts, policies, and actions integral to primary health care
in various parts of the world, and also to note conflicting
concepts, policies, and processes. Here follows a listing of
major relevant events, preceding and following Alma-Ata,
up to the present, including relevant documentation (the
time period that is the focus of each of the referenced
materials will be noted, followed by the reference):

® The Christian Medical Commission and WHQ’s PHC
Approach (late 1960s and 1970s), (Litsios, 2004);
® Alma-Ata Revisited (1970s to present), (Tejada, 2003);

® Alma-Ata 1978 — Primary Health Care; Declaration of
Alma-Ata (Alma-Ata, 1978);

® Selective Primary Health Care, 1979 (1978 to present),
(Cueto, 2004);

® The Ottawa Charter — Ist International Conference on
Health Promotion (WHO/HPR/HEP, 1986);

® From Alma Ata to the Year 2000 — Reflections at
the Midpoint, Riga, USSR, 1988 (World Health
Organization 1988);

® Alma-Ata and After (1978 — present), (Venediktov, 1998);

® Primary Health Care — 21 Almaty, Kazakhstan, 1998
(WHO, 2000);
1. Foreword, G. Brundtland
2. Conclusions, D. Sanders

® Global Review of Primary Health Care, Madrid, 2003,

Emerging Messages;

Renewing PHC in the Americas, 2005 (PAHO, 2007);

Commission on Macroeconomics and Health;

Millennium Development Goals, and Millennium Project;

The Commission on Social Determinants of Health;

Primary Health Care and the new Director General of

WHO, Dr. Margaret Chan,

® Addendum to Alma-Ata and Primary Health Care. An
Evolving Story Buenos Aires 30/15 International Confer-
ence, August 2007 From Alma-Ata to the Millennium
Declaration: Towards Equity-Based Comprebensive Health
Care;

® Building from Common Foundatons. The World Health
Organization and Faith-Based Organizations in Primary
Health Care (World Health Organization 2008).

® Unequivocal regional support for Margaret Chan’s com-
mitment to primary health care. (Lancer, Correspondence,
June 19, 2008).

Historical Reflections On Factors Leading
to and Following Alma-Ata 1978

The Christian Medical Commission and WHO’s
PHC Approach (late 1960s and 1970s)

The 1968-1975 period saw dramatic changes in the prio-
rities that governed the work program of WHO. For more
than a decade, the global malaria eradication campaign
had been WHO’s leading program. Initiated in the mid-
1950s, it was a strictly vertical program based on the
insecticidal power of DDT. As it became evident that
malaria eradication would not be achieved, greater
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priority was given to the development of basic health
services. Over the ensuing years, various steps were
taken to focus attention on the importance of health
services and how they might be pursued (Litsios, 2004).

The primary health care approach was introduced to
the Executive Board of WHO in 1975. It is useful to
review the changes that took place in the preceding
years that made it possible for such a radical approach
to health services to emerge when it did. Here, we will
review the parallel approaches being taken by WHO and
by the Christian Medical Commission (CMC) of the
World Council of Churches and how they came into
useful association.

Dr. Halfdan T. Mahler became assistant director gen-
eral of WHO in September, 1970, and Director General in
1973. Working with Dr. Ken Newell, a new division,
Strengthening of Health Services, was created in 1972
with Newell as director.

In May, 1973, the 26th World Health Assembly
adopted resolution WHAZ26.35, titled ‘Organizational
Study of Methods of Promoting the Development of
Basic Health Services” Among other things, this resolu-
tion confirmed the high priority to be given to the devel-
opment of health services that were both accessible and
acceptable to the total population, suited to its needs, to
the socioeconomic conditions of the country, and at the
level of health technology considered necessary to meet
the problems of that country at a given time.

The search for new approaches led to two important
WHO publications in 1975:

® Alternative Approaches to Meeting Basic Health Needs of Popu-
lations in Developing Coumtries, edited by V. Djukanovic
and E.P. Mach, (Djukanovic and Mach, 1975)

® Health by the People, edited by K. Newell (Newall, 1975).

These were products of Newell’s Division of Strength-
ening Health Services.

Establishment and Early Work Program of
the Christian Medical Commission

The Christian Medical Commission (CMC) was estab-
lished in 1968 as a semiautonomous body to assist the
World Council of Churches (WCC) in its evaluation and
assistance with church-related medical programs in the
developing world. Of particular concern to the WCC was
the fact that many of the more than 1200 hospitals that
were run by affiliated associations were rapidly becoming
obsolete, with operating costs increasing dramatically.
What was needed were some criteria for evaluating
these programs that would help reorient the direction
for their future development.

Key contributions to the formulation of the mandate of
the commission came from the Rockefeller Foundation

and its extensive study of ‘Health and the Developing
World’ (Bryant, 1969). This book was, ‘one of the most
definitive resources for all engaged in health care in the
lesser developed countries’ (McGilvray, 1981). Its author,
John Bryant, became the first chairman of the Christian
Medical Commission.

The CMC was composed of 25 members from diverse
countries and levels of health development that met annu-
ally and was served by an executive staff of a director and
three others. Its purpose was to engage in surveys, data
collection, and research into the most appropriate ways of
delivering health services that could be relevant to local
needs and the mission and resources of the Church.

The first director of the CMC, James C. McGilvray,
found the contribution of Dr. Robert A. Lambourne to be
most significant, reporting a disturbing picture of the man-
ner in which modern care was at odds with the quest for
health and wholeness (McGilvray, 1981). Hospitals became
a factory for repair of things rather than a hospice for the
care of souls. The growth of medical specialization tended
to break down the patient into pathological parts so that he
is regarded or treated less and less as a whole patient.

Lambourne’s concept of health and wholeness had
strong implications for the congregation. It is only when
the Christian community serves the sick person in its
midst that it becomes itself healed and whole, suggesting
a moral basis for individuals and communities to be
involved in any consideration of how resources are to
be used to promote their health.

The theological basis for health and healing became
important points of discussion during the CMC’s first
meetings. These took the form of a dialogue between
John Bryant, the commission’s first chairman and a pro-
fessor of public health, and David E. Jenkins, a commission
member and a theologian. Even though there were differ-
ences of opinion between them, both were committed to a
distribution of resources that improved the lots of those
worst off (Bryant and Jenkins, 1971; Bryant, 1977).

CMC staff and members of the commission searched
for community-based experiences around the world that
would shed light on how best to develop programs that
were comprehensive, part of a network of services ranging
from the home to specialized institutions, and would
incorporate human resources ranging from church mem-
bers to specialist professionals, including auxiliary and
midlevel health workers.

Three community-based experiences presented to the
CMC between 1971 and 1973 proved to be critical in
WHO’s conceptualization of primary health care:

® Central Java, Dr. and Mrs. (Dr.) Gunawan Nugroho
® Jamkhed, India, Drs. Raj and Mabelle Arole

® Chimaltenango, Guatemala, Dr. Carroll Behrhorst.

These programs were strongly community-based,
reaching out to those in greatest need, in continuous
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partnership with the community, and committed to
community empowerment. They reached beyond health
programs to other sectors — agricultural productivity,
shelters, education, water, and sanitation — that were
seen as important to community well-being and often
directly supportive of health.

These programs and others similar to them were given
wide publicity by the CMC through its publication
Contact (Christian Medical Commission, 1979). These dis-
coveries were not only exciting in themselves but they
were illustrative of the growing awareness that health-care
systems must respond to the basic needs of people for
social justice.

WHO and CMC Join Forces

By the summer of 1973, the CMC had brought to the
world’s attention many projects that offered innovative
ways to improve the health of populations in developing
countries. The first official meeting of WHO and the
CMC took place in 1974. A joint working group was
established, with Dame Nita Barrow and Dr. Ken Newell
designated as representatives from CMC and WHO
respectively.

Primary Health Care: WHO’s New Approach to
Health Development

The World Health Assembly in 1974 called on WHO to
report to the 55th Executive Board in January 1975 on steps
undertaken by WHO to assist governments toward their
major health objectives, with priority being given to the
rapid and effective development of the health delivery
system. This was at the time the smallpox campaign was
concluding, It provided Mahler and Newall with the oppor-
tunity to introduce primary health care in a comprehensive
manner, drawing on the work of the previous 2 years.

The paper presented to the board argued that the
resources available to the community needed to be
brought into harmony with the resources available to
the health services. For this to happen, a radical departure
from the conventional health services approach is
required, one that builds new services out of a series of
peripheral structures that are designed for the context
they are to serve, including the reorientation of existing
health services so as to establish a unified approach to
primary health care.

Conclusion

How dramatic a change primary health care was for
WHO can be seen in the contrast between it and the
ideas and approaches being promoted several years earlier
concerning how best to develop national health systems.
Instead of the top-down perspective of health planning

and systems analysis, priority was now being given to the
bottom-up approaches of community involvement and
development, but without losing sight of the importance
of planning and informed decision making.

It needs to be appreciated that real courage was
required for Mahler to challenge the organization to
rethink its approach to health services development or
for Newell to respond to that challenge in the way he did.

In January 1975, Newell formally created the Primary
Health Care program area, whose members included
those who had drafted the report to the executive board.
While there was mixed reaction within WHO to this new
priority, a wide range of nongovernmental organizations
(NGOs) joined forces in what soon became the NGO
Committee on Primary Health Care, which worked in
close support of WHO’s PHC group. This group of orga-
nizations prepared for the International Conference on
Primary Health Care held at Alma-Ata in September
1978 in an independent manner, thus helping to keep
WHO on track. The CMC continued its constructive
relationship with WHO, learning as it was contributing
(CONTACT, Christian Medical Commission, 1979).

Alma-Ata Revisited, Reflections of
Dr. David Tejada (1970s to present)

By the end of the 3-day event, nearly all of the world’s
countries had signed on to an ambitious commitment.
The meeting itself, the final Declaration of Alma-Ata
and its Recommendations, mobilized countries worldwide
to embark on a process of slow but steady progress toward
the social and political goal of Health for All. Since then,
Alma-Ata and Primary Health Care have become insepa-
rable terms (Tejada, 2003).

Looking back, the 1970s saw the cresting of the scien-
tific and technological revolution that began with the end
of World War II, a revolution that produced, among other
major changes, what is today known as globalization. But
there was also recognition of growing inequality among
the vast sectors of the world’s population. This recogni-
tion provided the impetus during the 28th and 29th World
Health Assemblies in 1975-76 for the commitment to
Health for All in the Year 2000.

For Mahler and others, ‘Health for All’ was a social and
political goal, but above all a battle cry to incite people to
action. Its meaning, however, has been misunderstood,
and confused with a simple concept of programming
that is technical rather than social and more bureaucratic
then political.

When Mahler proposed Health for All in 1975, he
made it clear that he was referring to the need to provide
a level of health that would enable all people without
exception to live socially and economically productive
lives. The reference to the year 2000 meant, as of that
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date, all the world’s countries would have developed the
appropriate political strategies and be carrying out con-
crete measures toward achieving this social goal, albeit
within different time frames.

Perhaps because of what might be called professional
deformation, it was not really understood that health is a
social phenomenon whose determinants cannot be neatly
separated from other social and economic determinants.
Nor can it be assigned solely to one bureaucratic-
administrative sector of the state. Nor was it understood
sufficiently — though it was spelled out clearly — that
health 15, above all, a complex social and political process
that requires political decision making not only at the
sectorial level but also by the state, so that these decisions
are binding upon all sectors without exception.

There is a fundamental difference between integral
health care for everyone and by everyone — care that is
multisectoral and muludisciplinary, health-promoting
and preventive, participatory and decentralized — and
low-cost (and lower-quality) curative treatment that is
aimed at the poorest and most marginalized segments of
the population and, what is worse, provided through
programs that are parallel to the rest of the health-care
system without the direct, effective participation of the
population.

It was at the 28th World Health Assembly in 1975 that
the urgent need for new approaches to health care for
everyone and by everyone was finally recognized. This 1s
how the notion of primary health care emerged, and it was
a victory for the developing world. No one thought about
an international conference on the subject, and during the
28th assembly, the prevailing wisdom was that new
experiences were needed in this area.

A Soviet Proposal

In January 1976, at the meeting of WHO’s Executive
Board, Dmitri Venediktov, the powerful Soviet vice-
minister for international affairs in the Ministry of Health,
proposed a major international conference on primary
health care and offered $2 million as an extraordinary
contribution by the Soviet Union.

The idea was formally accepted 4 months later at the
World Health Assembly, and the conference was sched-
uled for 1978, to be held in Alma-Ata, Kazakhstan, USSR.
Dr. Tejada was designated by the director-general as the
general coordinator in charge of the technical, logistical
and political aspects. Importantly, the conference was co-
hosted and jointly organized with UNICEL, as the prod-
uct of several years of interaction.

A New Era

The conditions that led to the social and political goal of
Health for All and to the strategy of primary health care

still exist and are, indeed, even more pronounced. How-
ever, there remain gaping inequities and social injustice
that leave large segments of populations without integral
health care. Poverty is on the rise, and the few resources
that societies have for education and health are invested
and spent in misguided and unfair ways. The confusion
between health and curative medical treatment that is
focused on a few diseases inexplicably still prevails.
Health systems have not been decentralized eftectively,
and both citizen participation and social control in health
remain distorted concepts.

In today’s globalized, unipolar world, where national
sovereignty is increasingly threatened, one of the few
ways in which countries can still control their own destiny
is through the development of genuine decentralized and
participatory democracies. Nowadays it is essential to
transfer, or rather, to return political power for social
decision making to its point of origin, that is, the citizenry.
Integral health care for all and by all — perhaps the best
way to phrase Alma-Ata’s call for genuine primary health
care — is a necessity not only for health but also for the
future of countries that aspire to remain sovereign nations
in an increasingly unjust world.

There have been major global changes and many
important new experiences in the world during the
25 years since the first International Conference on
Primary Health Care. Perhaps it is time to convene an
Alma-Ata II, to set forth again, without distortions, the
original concept that led to the conference in 1978.

Alma-Ata 1978 - Primary Health Care
Report of the International Conference
on Primary Health Care, Alma-Ata, 6-12
September 1978

Declaration of Alma-Ata

The International Conference on Primary Health Care,
meeting in Alma-Ata this twelfth day of September in the
year Nineteen hundred and seventy-eight (World Health
Organization, 1978), expressing the need for urgent action
by all governments, all health and development workers,
and the world community to protect and promote the
health of all the people of the world, hereby makes the
following Declaration:

I

The Conference strongly reaffirms that health, which is a
state of complete physical, mental, and social well-being,
and not merely the absence of disease or infirmity, is a
fundamental human right and that the attainment of the
highest possible level of health is a most important world-
wide social goal whose realization requires the action of
many other social and economic sectors in addition to the
health sector.
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IT

The existing inequality in the health status of people
particularly between developed and developing countries
as well as within countries is politically, socially, and
economically unacceptable and is, therefore, of common
concern to all countries.

I

Economic and social development, based on a New Inter-
national Economic Order, is of basic importance to the
fullest attainment of health for all and to the reduction of
the gap between the health status of the developing and
developed countries. The promotion and protection of
the health of the people is essential to sustained economic
and social development and contributes to a better quality
of life and to world peace.

v

The people have the right and duty to participate indi-
vidually and collectively in the planning and implemen-
tation of their health care.

\%

Governments have a responsibility for the health of their
people which can be fulfilled only by the provision of
adequate health and social measures. A main social target
of governments, international organizations, and the
whole world community in the coming decades should
be the attainment by all peoples of the world by the year
2000 of a level of health that will permit them to lead a
socially and economically productive life. Primary health
care 1s the key to attaining this target as part of develop-
ment in the spirit of social justice.

VI

Primary health care is essential health care based on pract-
cal, scientifically sound, and socially acceptable methods and
technology made universally accessible to individuals and
families in the community through their full participation
and at a cost that the community and country can afford to
maintain at every stage of their development in the spirit of
self-reliance and self-determination. It forms an integral part
both of the country’s health system, of which it is the central
function and main focus, and of the overall social and
economic development of the community. It is the first
level of contact of individuals, the family and community
with the national health system bringing health care as close
as possible to where the people live and work, and consti-
tutes the first element of a continuing health care process.

Vil
Primary health care:

1. reflects and evolves from the economic conditions
and sociocultural and political characteristics of the

country and its communities and is based on the appli-
cations of the relevant results of social, biomedical, and
health services research and public health experience;

2. addresses the main health problems in the community,
providing promotive, preventive, curative, and rehabili-
tative services accordingly;

3. includes at least education concerning prevailing health
problems and the methods of preventing and controlling
them; promotion of food supply and proper nutrition; an
adequate supply of safe water and basic sanitation;
maternal and child health care, including family
planning and immunization against the major infectious
diseases; prevention and control of locally endemic dis-
eases; appropriate treatment of common diseases and
injuries; and provision of essential drugs;

4. involves, in addition to the health sector, all related
sectors and aspects of national and community devel-
opment, in particular agriculture, animal husbandry,
food, industry, education, housing, public works, com-
munications, and other sectors, and demands the coor-
dinated efforts of all those sectors;

5. requires and promotes maximum community
and individual self-reliance and participation in the
planning, organization, operation and control of primary
health care, making the fullest use of local, national, and
other available resources; and to this end develops
through appropriate education the ability of commu-
nities to participate;

6. should be sustained and integrated, functional and
mutually supportive referral systems, leading to the
progressive improvement of comprehensive health
care for all, and giving priority to those most in need;

7. relies, at local and referral levels, on health workers,
including physicians, nurses, midwives, auxiliaries, and
community workers as applicable, as well as traditional
practitioners as needed, suitably trained socially and
technically to work as a health team and to respond to
the expressed health needs of the community.

VIII

All governments should formulate national policies, stra-
tegies, and plans of action to launch and sustain primary
health care as part of a comprehensive national health
system and in coordination with other sectors. To this
end, it will be necessary to exercise political will, to
mobilize the country’s resources and to use available
external resources rationally.

IX

All countries should cooperate in a spirit of partnership
and service to ensure primary health care for all people
since the attainment of health by people in any one
country directly concerns and benefits every other coun-
try. In this context, the joint WHO/UNICEF report on
primary health care constitutes a solid basis for the further
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development and operation of primary health care
throughout the world.

X

An acceptable level of health for all people of the world by
the year 2000 can be attained through a fuller and better
use of the world’s resources, a considerable part of which
is now spent on armaments and military conflicts.
A genuine policy of independence, peace, détente, and
disarmament could and should release additional
resources that could be devoted to peaceful aims and in
particular to the acceleration of social and economic
development of which primary health care, as an essential
part, should be allotted its proper share.

Primary Health Care

Primary Health Care is essential health care made uni-
versally accessible to individuals and families in the com-
munity by means acceptable to them, through their
full partcipation and at a cost that the community and
country can afford. It forms an integral part both of
the country’s health system of which it is the nucleus
and of the overall social and economic development of
the community.

Primary health care addresses the main health pro-
blems in the community, providing promotive, preventive,
curative, and rehabilitative services accordingly. Since
these services reflect and evolve from the economic con-
ditions and social values of the country and its commu-
nities, they will vary by country and community, but will
include at least promotion of proper nutrition and ade-
quate supply of safe water; basic sanitation; maternal and
child care, including family planning; immunization
against the major infectious diseases; prevention and con-
trol of locally endemic diseases; education concerning
prevailing health problems and methods of preventing
and controlling them; and appropriate treatment for com-
mon diseases and injuries.

In order to make primary health care universally
accessible in the community as quickly as possible, maxi-
mum community and individual self-reliance for health
development is essential. To attain such self-reliance
requires full community participation in the planning,
organization, and management of Primary Health Care.
Such participation is best mobilized through appropriate
education that enables communities to deal with their
real health problems in the most suitable ways. They
will thus be in a better position to make rational decisions
concerning primary health care and to make sure that the
right kind of support is provided by the other levels of the
national health system. These other levels have to be
organized and strengthened so as to support primary
health care with technical knowledge, training, guidance

and supervision, logistic support, supplies, information,
financing, and referral facilities, including institutions
to which unsolved problems and individual patients can
be referred.

Primary health care is likely to be most effective if
it employs means that are understood and accepted by
the community and applied by community health workers
at a cost the community and the country can afford. These
community health workers, including traditional pra-
ctitioners where applicable, will function best if they
reside in the community they serve and are properly
trained socially and technically to respond to its expressed
health needs.

Since primary health care is an integral part both of the
country’s health system and of overall economic and
social development, without which it is bound to fail, it
has to be coordinated on a national basis with other levels
of the health system, as well as with the other sectors that
contribute to a country’s total development strategy.

Selective Primary Health Care (1978 to
Present)

The Alma-Ata Declaration was criticized for being too
broad and idealistic, with an unrealistic timetable. A com-
mon criticism was that the slogan Health for All by 2000
was not feasible. Concerned about the identification of the
most cost-effective strategies, in 1979 the Rockefeller
Foundation sponsored a small conference entitled Health
and Population in Development at its Bellagio Conference
Center in Italy. The goal of the meeting was to examine
the status and interrelations of health and population pro-
grams as the organizers felt there were ‘disturbing signs of
declining interest in population issues.’

The conference was based on a published paper by
Julia Walsh and Kenneth Warren entitled: ‘Selecuve
Primary Health Care, an Interim Strategy for Disease
Control in Developing Countries’ (Walsh and Warren,
1979). The paper sought specific causes of death, paying
special attention to the most common diseases of infants
in developing countries such as diarrhea and diseases
produced by lack of immunizations. In the paper, and at
the meeting, selective primary health care was introduced
as the name of a new perspective. The term meant a
package of low-cost, technical interventions to tackle the
main disease problems of poor countries.

The interventions were known as GOBI, meaning
growth monitoring, oral rehydration techniques, breast
feeding, and immunizations. These four interventions
appeared easy to monitor and evaluate. Moreover, they
were measurable and had clear targets. Funding appeared
easier to obtain because indicators of success and report-
ing could be produced more rapidly. Later, some agencies
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added FFF (food supplementation, female literacy, family
planning) to the acronym GOBI, creating GOBI-FFFE.

One participant of the Bellagio meeting who was
strongly influenced by the new proposal was James
Grant of UNICEF. A Harvard-trained economist and
lawyer, Grant was appointed executive director of
UNICEF in January 1980 and served untl January 1995.
Under his dynamic leadership, UNICEF began to back
away from a holistic approach to primary health care. Like
Mahler, he was a charismatic leader who had an easy way
with both heads of state and common people. A few years
later, Grant organized a children’s revolution and
explained the four inexpensive interventions contained
in GOBI (Cueto, 2004).

A debate between the two versions of primary health
care was inevitable.

The Debate

The supporters of comprehensive primary health care
accused selective primary health care of being a narrow,
technocentric approach that diverted attention away from
basic health and socioeconomic development, did not
address the social causes of disease, and resembled vertical
programs. The debate between these two perspectives
evolved around three questions: What was the meaning
of primary health care? How was primary health care to
be financed? How was it to be implemented?

The passage of time has not resolved these differences.
They have persisted, with positions reshaped by evolving
local, national, and global contexts. The history of pri-
mary health care and selective primary health care ana-
lyzed in this paper illustrate two diverse assumptions
in international health in the twentieth century. Firs,
there was a recognition that diseases in less-developed
countries were socially and economically sustained and
needed a political response. Second, there was an assump-
tion that the main diseases in poor countries were a
natural reality that needed adequate technological solu-
tions. These two ideas were taken — even before primary
heath care — as representing a dilemma, and one path or
the other had to be chosen.

A lesson of this story is that the divorce between goals
and techniques and the lack of articulation between dif-
ferent aspects of health work need to be addressed.
A holistic approach, idealism, technical expertise, and
finance should — must — go together. There are sull
problems of territoriality, lack of flexibility, and fragmen-
tation in international agencies and in health programs in
developing countries. Primary and vertical programs
coexist. One way to enhance the integration of sound
technical interventions, socioeconomic development pro-
grams, and the training of human resources for health
is the study of history.

Ottawa Charter

The first International Conference on Health Promotion,
meeting in Ottawa this 21st day of November 1986,
hereby presents this CHARTER for action to achieve
Health for All by the year 2000 and beyond.

This conference was primarily a response to growing
expectations for a new public health movement around
the world. Discussions focused on the needs in industria-
lized countries, but took into account similar concerns in
all other regions. It built on the progress made through
the Declaration on Primary Health Care at Alma-Ata, the
World Health Organization’s Targets for Health for All
document, and the recent debate at the World Health
Assembly on intersectoral action for health.

Health Promotion

Health promotion is the process of enabling people to
increase control over, and to improve, their health. To
reach a state of complete physical, mental, and social
well-being, an individual or group must be able to identify
and to realize aspirations, to satisfy needs, and to change
or cope with the environment. Health is, therefore, seen
as a resource for everyday life, not the objective of
living. Health is a positive concept emphasizing social
and personal resources, as well as physical capacities.
Therefore, health promotion is not just the responsibility
of the health sector, it goes beyond healthy life-styles to
well-being.

Commitment to Health Promotion
The participants in this Conference pledge:

® to move into the arena of health public policy and to
advocate a clear political commitment to health and
equity in all sectors;

® to counteract the pressures toward harmful products,
resource depletion, unhealthy living conditions and
environments, and bad nutrition, and to focus attention
on public health issues such as pollution, occupational
hazards, housing, and settlements;

® (o respond to the health gap within and between soci-
eties and to tackle the inequities in health produced by
the rules and practices of these societies;

® o0 acknowledge people as the main health resource, to
support and enable them to keep themselves, their fami-
lies, and friends healthy through financial and other
means, and to accept the community as the essential voice
in matters of its health, living conditions, and well-being;

® (o reorient health services and their resources toward
the promotion of health and to share power with other
sectors, other disciplines, and, most importantly, with
people themselves;
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® 0 recognize health and its maintenance as a major
social investment and challenge; and to address the
overall ecological issue of our ways of living.

The Conference urges all concerned to join them in
their commitment to a strong public health alliance.

Call for International Action

The Conference calls on the World Health Organization
and other international organizations to advocate the pro-
motion of health in all appropriate forums and to support
countries in setting up strategies and programmes for
health promotion.

The Conference is firmly convinced that if people in
all walks of life, nongovernmental and voluntary organi-
zations, governments, the World Health Organization, and
all other bodies concerned join forces in introducing
strategies for health promotion, in line with the moral
and social values that form the basis of this charter, Health
For All by the year 2000 will become a reality.

Reflections on the Ottawa Charter

It 1s notable that the Ottawa Charter was followed by an
international insistence on the further development of
health promotion as a conceptual and policy centerpiece
of international health. This led, in turn, to establishing in
WHO the Department of Chronic Diseases and Health
Promotion. A dramatic indication of its evolving strength
was the establishment in 2005 of the Bangkok Charter for
Health Promotion, with strong international support
(WHO/HPR /HEP, 1986).

From Alma-Ata to the Year 2000,
Reflections at the Midpoint, Riga, Latvia

The first of several meetings celebrating the anniversaries
of Alma-Ata took place in Riga, Latvia Republic, USSR,
1988 (World Health Organization, 1988). The meeting
reflected the intense interest of multiple parties in the
consequences of the Alma-Ata conference and what had
happened to the key concepts of Health for All and
primary health care. Following are comments by John
Bryant, who was on the US. Delegation to Alma-Ata,
and helped to plan and organize the Riga meeting, and
Halfdan Mabhler, then Director General of WHO.

® Bryant. In reviewing the successes and failures since
Alma-Ata, we have concluded that there is no doubt
that health for all and primary health care have served
the world well. At the same time, despite substantal
gains in most countries, there has been a slowness and
even stagnation in many countries. If you look from
now, in 1988, at projections for the year 2000, you will

find a large number of African and South Asian
countries where infant, young child, and maternal mor-
tality rates will still be at levels that the world must
consider completely unacceptable.

This was a turning point at Riga: The recognition
that what is being done is not enough. As WHO turns
the corner of the first decade after Alma-Ata, it needs
to ready itself for new sets of problems. Tomorrow will
not be yesterday, and yesterday’s answers, though they
brought glory, will not serve tomorrow. So there was a
call for new forms of analysis, new partnerships, new
mechanisms of action, and new resources.

Reflecting on the debate at Riga, the result was
Alma-Ata reaffirmed at Riga — a statement of renewed
and strengthened commitment to health for all by the
year 2000 and beyond. But this was not simply a self-
congratulatory exercise. There was an acknowledge-
ment of the important shortfalls, that serious problems
remained almost untouched by the Health for All effort,
and new problems are emerging that are already defying
solutions. An example would be the emergence of the
HIV /AIDS pandemic. To address this range of persisting
and emerging problems, the meeting at Riga suggested a
number of actions to be taken, including empowering
people, strengthening district health systems based on
primary health care; overcoming problems that continue
to resist solution, and finally a special priority initiative
in support of the least developed countries.

The last point, about the least developed countries,
is based on the fact that, while most countries have
benefited from the Health for All movement, a tragic
residuum remains. These nations are not the causes of
the problems of severe underdevelopment, they are the
victims of it. They have been marginalized by it and, to a
large extent, abandoned to it. The resources and pro-
cesses involved in international development have failed
these people, and Health for All to date has failed them as
well. And so a special initiative is proposed, which should
be strongly intersectoral in nature as well as long term.
Finally, we believe that WHO should monitor the rate of
progress, which should serve as an indicator of the
resolve of WHO and the Member States to deal with
this most fundamental of challenges, namely the needs of
countries which, without effective help, will likely slip
further down the spiral of development failure.

The comments of Dr. Halfdan Mahler are of spe-
cial interest, both because of his commitment to the
underlying values and principles of Health for All and
primary health care, and because this was one of the last
events in his professional life as Director General of
WHO.

Mabhler. There is one last point, which is very close to
my heart, especially as I leave WHO. We must have an
obsession, a moral obsession, about the least developed
of the developing countries. They are missing out
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totally, as Jack Bryant said, in the development process.
It is development gone wrong. They are marginalized
in the cynical economic climate of the contemporary
world. With the kind of platform we are talking about,
with UNICEF and WHO together with UNFPA and
other multilateral agencies, we can look at how we can
address the problems of their predicament at this time
in history. They must be brought on board in a real and
true sense before the year 2000. It is indispensable, not
so that they survive in misery, but that they survive so
their children can realize their physical, social and
spiritual potential.

If we could make a real entry point into the
development dilemma of these countries through
health for all and primary health care, I think we
could also challenge the other partners in development,
and somehow shame them into saying that this cannot
possibly go on if we have the minimum of morality on
spaceship earth.

Alma-Ata and After - Dmitry Venediktov
(1978 to present)

Of particular interest are the reflections of Dmitry Vene-
diktov relating to the Alma-Ata Conference (Venediktov,
1998). He played a key role in representing the Russian
government in negotiating with WHO in favor of an
international conference on health system development
and also for having the conference in a Russian city, which
turned out to be Alma-Ata. He was serving at that time on
the Executive Board of WHO and was one of the most
influential persons in concepts, events, and decisions lead-
ing to Alma-Ata.

We have known Venediktov for many years, beginning
during the latter years of planning for Alma-Ata, and
served with him on the Executive Board of WHO for
a number of years. We have also seen him on occasion
in more recent years. He contributed an exceedingly
interesting article to the World Health Forum in 1998 in
which he reflects on various issues relating to Alma-Ata
(Venediktov, 1998). At the end of the article, which ana-
lyzes a variety of issues relating to the conference, he
offers three lessons from Alma-Ata.

First, it marked the beginning of a new international
understanding of the real dimensions of health-care
needs, especially in developing countries, and of the
enormous social and economic problems involved. It
made it clear that meeting these needs was one of the
foremost responsibilities of any government.

Second, it brought to a close the era in which technical
assistance and efforts at disease eradication could be
thought of as a sufficient activity for WHO. By showing
that it was both necessary and possible to redesign health
systems on the basis of primary health care, it pointed the
way toward national self-reliance in health.

Third, it opened up new prospects for international
cooperation in health. Long before the current talk of
globalization, it demonstrated not only the advantages
but the necessity of sharing information and strategies for
promoting health and preventing and controlling disease.

The conviction that health is a human right and that
governments must uphold that right for present and
future generations is the most important message that
comes to us from Alma-Ata as we approach the year 2000.

Primary Health Care - Everybody’s
Business, 20 Years after Alma-Ata,
Meeting in Aimaty, Kazakhstan 1978

Primary Health Care 21, Gro Brundtland,
Director General, WHO

The Alma-Ata Declaration of 1978 emerged from the
International Conference on primary health care as a
major milestone of this century in the field of Public
Health. Motivated by gross inequality in health status
within and between countries and arguing that health 1s
essential to social and economic development, the decla-
ration identifies primary health care as the key to the
attainment of Health for All by the people of a level of
health that will permit them to lead a socially and eco-
nomically productive life. It advocates the essential
elements and intersectoral nature of primary health care
(World Health Organization, 2000).

As we move into the next millennium, we have new
challenges, new opportunities, and unfinished agendas.
Accessibility to essential care remains a challenge. Most
affected 1s the growing number of poor and economically
dependent, such as the aged who are unable to afford basic
health care. Intersectoral action for health, at all levels of
society, and particularly in communities where people
live and work, has become a critcal element of any
approach to public health that aims to improve the health
outcomes and help people maintain and improve their
health. While the delivery of essential health care and
cost-effective interventions is critical, the social relevance
of health systems plays an equally if not more important
role in sustaining acceptable and affordable health ser-
vices. Ultimately, it is the individual, the family and the
community who make the most important decisions about
their health. The degree to which they are able to respond
to the health challenges they encounter contributes to
their ability to maintain their health and to the effective-
ness of the health and social services available to them.
These are key aspects of primary health care, which
remain relevant and need to be an integral part of any
effort to strengthen national health systems.

In today’s context, | am emphasizing the need for a new
universalism that includes a commitment to primary



Alma-Ata and Primary Health Care: An Evolving Story 161

health care to maximize the efficiency and equity gains
and create a win/win situation in poorer countries with
larger burden of disease. Practical steps toward universal
coverage need to be taken. There is no single blueprint
available for replication in all countries. We are living a
world of increased democratization with expanding free
market forces, which affect all sectors. Within that context,
we must find ways of using these forces to incorporate the
values and principles of primary health care together with
partners in the private sector and civil society.

Primary health care remains a key strategy in imple-
menting the policy of HFA. We will continue to work with
our partners in UNICEF as well as new partners includ-
ing the World Bank, United Nations Development
Programme (UNDP) and the United Nations Population
Fund (UNFPA) in ensuring that the primary health care
movement continues and builds on the lessons learned
and the gains achieved and the leadership and commit-
ment of the many who have tirelessly worked to make
primary health care a reality.

Primary Health Care 21, Dr. David Sanders,
University of Western Cape

Conclusions

While there have been significant achievements, it is clear
that progress toward Health for All has been uneven.
Gains made are at risk from a complex and accelerating
process of globalization and economic policies that have a
negative impact on the livelihoods and health of an
increasing percentage of the world’s population and the
large majority in developing countries. Although the
global primary health care initiative has been successful
in disseminating a number of effective technologies and
programs that have substantially reduced the impact of
certain (mostly infectious) diseases, its intersectoral focus
and social mobilizing roles — which are the keys to its
sustainability — have been neglected, both in discourse but
also in implementation.

Governments enthusiastically promoting partnerships
between sectors, agencies, and communities to develop
intersectoral policies that address the determinants of
inequities and ill health can halt, and reverse, this trend.
The policy development process needs to be inclusive,
transparent, and supported by legislative and financial
commitment.

WHO has the opportunity to lead in the development of
a strategy for primary health care by working in collabora-
tion with Member States and national and international
health agencies and professional organizations. The strategy
should capture the diversity of needs and capacities and aim
to establish linkages between primary care services, disease
prevention, and health promotion at local levels.

A defined research agenda, and lessons about what is
being learned about the impact of different primary

health care models and effective approaches to dissemi-
nating best practice, will underpin all these activities.

In promoting the above move from policy to action,
WHO has to play a much bolder role in advocating for
equity and legislation to facilitate its achievement; point-
ing out the dangers to health of globalization and liberal-
ization; stressing the importance of partnerships between
the health sector and other sectors; integrating its own
internal structures and activities to ensure that compre-
hensive primary health care programs are developed;
entering into partnerships with and influencing other
multilateral and bilateral agencies and donors as well as
nongovernmental organizations and professional bodies
toward a common vision of primary health care; and
arguing for major investment in health, especially in
human resource development, without which Health for
All will remain a mere statement of intent.

Global Review of Primary Health Care:
Emerging Messages

The Global Report by WHO 1n 2003 is based on a review
of primary health care derived from the six regions of
WHO (World Health Organization, 2003a).

Primary Health Care in a Changing World.
What’s New?

® Since Alma-Ata there have been dramatic changes in
the pattern of disease, in demographic profiles, and in
the socioeconomic environment, which present new
challenges to primary health care.

® There have been significant changes in how gov-
ernments are interpreting their roles and this has
implications for both policy development and globally
driven health programs.

® The policy environment now includes the widespread
presence of nongovernmental organizations (NGOs) as
major stakeholders in health and health care.

® The delivery of a wide range of WHO’s own strategies
1s dependent on there being appropriate primary
health care capacity at a local level.

® Both the recommendations of the Commission on
Macro-economics and Health and the Millennium
Development Goals (MDGs) set out a future
agenda that would see major new investments in
health systems. It will be vitally important for
WHO to offer guidance on the most effective health
solutions, including a contribution that can be
expected from primary health care close-to-client
services.

® [tis unrealistic to expect the achievement of the MDGs
without an organized primary health care.
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Primary Health Care and Evidence

Many countries have included PHC as a policy corner-
stone in their health system reforms. As part of these
reforms, many have carried out reviews of the available
and relevant evidence. An earlier review of international
literature noted that the paucity of rigorous evaluation
research in such a broad policy area as primary health
care delivery is striking. Whatever policies are contem-
plated for the reform of primary health care systems
around the world, their implementation should be con-
sidered in the context of a strong policy-informing
research agenda.

Responding to the Typology for Development

There are three scenarios that could be the basis for
identifying development needs and taking forward PHC
policies and models in the twenty-first century.

Scenario 1

The first scenario involves completing implementation.
The challenge to key stakeholders is to understand why
implementation is failing and plan remedial action to
secure the benefits of primary health care for their popu-
lations. For example:

® [ack of political commitment, leadership, and insuffi-
cient policy continuity.

® Initial objectives were unrealistic.

® [ocal primary health care services were seen as
inappropriate.

® [ack of integration between primary health care and
other parts of the health system.

® Primary health care staff have the wrong skills and are
not motivated.

® An effective intersectoral approach has not been
developed.

® PHC policies and models are not sustainable.

® Community involvement 1s not working.

Scenario 2
The second scenario involves strengthening PHC to meet
new challenges.

® To be successful community participation must
become part of a community’s common experience
and not just imposed from the outside.
® Strengthening the primary health care model at the
local level.
1. Making the primary health care model problem-
oriented,;
2. Reinforcing community involvement;
3. Reinforcing intersectoral collaboration;
4. Strengthen integration of primary health care with
other health care organizations;

5. Building leadership capacity in change management

within the local primary health care team.
® Policy alignment at a national level. The impact of

central policies which promote PHC will be less if:

1. intersectoral collaboration is not reinforced at gov-
ernment level;

2. tensions between vertical programs for health
improvement and PHC are not addressed;

3. the drive for integration of PHC with other parts of
the health care system is undermined.

Scenario 3

The third scenario involves locating primary health care
in a new paradigm, such as integrating health goals in the
larger and transcendent goals of social justice, human
rights, and equity. For example:

® Promote wider social change in areas such as gender,
children’s rights, education, employment.

® Changes in leadership to reflect concern for social
justice, human rights, and equity.

® Change education of primary health care practitioners
to reinforce a values system concerned with social
justice, human rights, and equity.

® Focus primary health care attention on those who suf-
fer most from inequality and social injustice.

Renewing Primary Health Care in the
Americas

The Pan American Health Organization is in a global
leadership role in reviewing problems and current inade-
quacies in primary health care and in proposing corrective
patterns that are strongly responsive to global challenges.

Director’s Letter

Nothing great in the world has ever been accomplished
without passion. Hebbel, 1818-1863

In 2003, motivated by the 25th Anniversary of Alma-Ata
Conference and at the behest of its member countries,
the Pan-American Health Organizaton decided to re-
examine the values and principles that a few decades ago
inspired the Alma-Ata Declaration in order to develop its
future strategic and programmatic orientations in primary
health care. The resulting strategy, presented in this arti-
cle, provides a vision and renewed sense of purpose for
health systems development: That of the Primary Health
Care-Based Health System. This position paper reviews
the legacy of Alma-Ata in the Americas, articulates com-
ponents of a new strategy for primary health care renewal,
and lays out steps that need to be taken in order to achieve
this ambitious vision.
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The process of developing the position paper has
helped to invigorate debate about the meaning of health
systems and their relationship to other determinants of
population health and its equitable distribution in societies.
Initial discussions about PHC renewal moved quickly from
technical talk about health services to reflection about
social values as fundamental determinants of health and
health systems. Country consultations and meetings
revealed a desire to assure that technical discussions
about health policies continue to reflect the real meanings
such policies have on the lives of citizens within the region.

The vision of a primary health care-based health sys-
tem 1s well within the spirit of Alma-Ata, while acknowl-
edging new developments such as the Ottawa Charter for
health promotion, the Millennium Declaration, and the
Commission on the Social Determinants of Health.

This document presents the work of numerous indivi-
duals and organizations and thus the extent and ambition
of its vision reflects the diversity of its architects. The
position paper focuses on the core values, principles, and
elements likely to be present in a reinvigorated primary
health care approach, rather than describing an all-
encompassing mold into which all countries are expected
to fit. Each country will need to find its own way to craft a
sustainable strategy for basing their health system more
firmly on the primary health care approach.

The road to achieving this vision is not expected to be
a simple one, but few things of value come without dedi-
cation. Challenges include the need to invest in integrated
networks of health and social services that have in many
areas been inadequately staffed, equipped, or supported
and inequitably distributed. This overhaul needs to take
place within the context of shrinking budgets, which will
require more rational and more equitable resource utili-
zation, especially if they want to reach those with greater
needs. The best available evidence supports the contention
that a strong primary health care orientation is among the
most equitable and efficient ways to organize a health
system, although we must continue to strengthen the evi-
dence base on innovations in primary health care and learn
how to maximize and sustain their impact over time.

The position paper ‘Renewing Primary Health Care in
the Americas’ is intended to be a reference for all
countries moving forward to strengthen their health care
systems, bringing health care to people living in urban and
rural areas, regardless of their gender, age, ethnicity, social
status, or religion. We invite you to read this document
conveying the view and feelings of a great diversity of
individuals living and working in the Americas as well as
many experts from around the world and look forward to
continuing this ongoing dialogue as we embark together
on this ambitious endeavor.

Mirta Roses Periago

Director, PAHO

Executive Summary, February 2007

For more than a quarter of a century primary health care
has been recognized as one of the key components of an
effective health system. Experiences in more developed
and less developed countries alike have demonstrated that
primary health care can be adapted and interpreted to suit
a wide variety of political, social, and cultural contexts.
A comprehensive review of primary health care — both in
theory and practice — and a critical look at how this
concept can be renewed to better reflect the current
health and development needs of people around the
world, is now in order. This document — written to fulfill
a mandate established in 2003 by a resolution of the Pan
American Health Organization (PAHO) — states the posi-
tion of PAHO on the proposed renewal of PHC. The goal
of this paper is to generate ideas and recommendations to
enable such a renewal, and to help strengthen and rein-
vigorate primary health care into a concept that can lead
the development of health systems for the coming quarter
century and beyond.

There are several reasons for adopting a renewed
approach to primary health care, including: The rise of new
epidemiologic challenges that primary health care must
evolve to address; the need to correct weaknesses and incon-
sistencies present in some of the widely divergent approaches
to primary health care; the development of new tools and
knowledge of best practices that primary health care can
capitalize on to be more effective; and a growing recognition
that primary health care is an approach to strengthen
society’s ability to reduce inequities in health. In addition, a
renewed approach to primary health care is viewed as an
essential condition for meeting the commitments of inter-
nationally agreed-upon development goals, including those
contained in the United Nations Millennium Declaration,
addressing the social determinants of health, and achieving
the highest attainable level of health by everyone.

By examining concepts and components of primary
health care and the evidence of its impact, this document
builds upon the legacy of Alma-Ata and the primary health
care movement, distills lessons learned from primary
health care and health reform experiences, and proposes a
set of key values, principles, and elements essential for
building health systems based on primary health care. It
postulates that such systems will be necessary to tackle the
unfinished health agenda in the Americas, as well as to
consolidate and maintain progress made and rise to the
new health and development challenges and commitments
of the twenty-first century.

The ultimate goal of the renewal of primary health
care is to obtain sustainable health gains for all. The
proposal presented here is meant to be visionary; the
realization of this document’s recommendations, and
the realization of primary health care’s potential, will be
limited only by our commitment and imagination.
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The main messages include:

Throughout the extensive consultation process that
formed the basis for this paper, it was found that pri-
mary health care represents, even today, a source of
inspiration and hope, not only for most health person-
nel, but for the community at large.

Due to new challenges, knowledge, and contexts, there
1s a need to renew and reinvigorate primary health care
in the region so that it can realize its potential to meet
today’s health challenges and those of the next quarter-
century.

Renewal of primary health care entails recognizing and
facilitating the role of primary health care as an
approach to promote more equitable health and
human development.

Primary health care renewal will need to pay increased
attention to structural and operational needs such as
access, financial fairness, adequacy and sustainability of
resources, political commitment, and the development
of systems that assure high-quality care.

Successful primary health care experiences have
demonstrated that system-wide approaches are needed,
so a renewed approach to primary health care must

health system develops intersectorial actions to address
other determinants of health and equity.

International evidence suggests that health systems
based on a strong primary health care orientation
have better and more equitable health outcomes, are
more efficient, have lower health care costs, and can
achieve higher user satisfaction than those whose
health systems have only a weak primary health care
orientation.

The reorientation of health systems toward primary
health care requires a greater emphasis on health pro-
motion and prevention. This is achieved by assigning
appropriate functions to each level of government,
integrating public and personal health services, focus-
ing on families and communities, using accurate data
in planning and decision making, and creating an insti-
tutional framework with incentives to improve the
quality of services.

Full realization of primary health care requires addi-
tional focus on the role of human resources, develop-
ment of strategies for managing change, and aligning
international cooperation with the primary health care
approach.

The next step to renewing primary health care is to

make a stronger case for a reasoned and evidence-based
approach to achieving universal, integrated, and com-
prehensive care.

® The proposed mechanism for primary health care
renewal is the transformation of health systems so that
they incorporate primary health care as their basis.

® A primary health care-based health system entails
an overarching approach to the organization and oper-
ation of health systems that makes the right to the
highest attainable level of health its main goal while
maximizing equity and solidarity. Such a system is
guided by the primary health care principles of
responsiveness to people’s health needs, quality orien-
tation, government accountability, social justice, sus-

constitute an international coalition of interested parties.
The tasks of this coalition will be to frame primary
health care renewal as a priority, develop the concept
of primary health care-based health systems so that it
represents a feasible and politically appealing policy
option, and finds ways to capitalize on the current win-
dow of opportunity provided by the recent 25th anni-
versary of Alma-Ata, the international consensus on the
importance of attaining the Millennium Development
Goals (MDGs), and the current international focus on
the need for strengthening health systems.

Building Primary Health Care-Based
Health Systems

tainability, participation, and intersectoriality.

® A primary health care-based health system is composed
of a core set of functional and structural elements that
guarantee universal coverage and access to services that
are acceptable to the population and that are equity-
enhancing. It provides comprehensive, integrated, and
appropriate care over time, emphasizes prevention
and promotion, and assures first-contact care. Families
and communities are its basis for planning and action.

® A primary health care-based health system requires a
sound legal, institutional, and organizational founda-

The conceptual framework presented here is meant
to serve as a foundation for organizing and understand-
ing components of a primary health care-based health
system; it is not meant to define, exhaustively, all of the
necessary elements that constitute or define a health
system. Due to the great variation in national economic
resources, political circumstances, administrative capaci-
ties, and historical development of the health sector, each
country will need to design their own strategy for primary
health care renewal. It is hoped that the values, principles,

tion as well as adequate and sustainable human, finan- : e
q ’ and elements described below will aid in that process.

cial, and technological resources. It employs optimal

organization and management practices at all levels to  A. Values
achieve quality, efficiency, and effectiveness and develops ® Right to the highest attainable level of health
active mechanisms to maximize individual and collective ® Equity

participation in health. A primary health care-based ® Solidarity.
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B. Principles
® Responsiveness to people’s health needs
® Quality-oriented
® Government accountability
® Social justice
® Sustainability
® Participation
® [ntersectoriality.
C. Elements
® Universal coverage and access
® First contact
® Comprehensive, integrated, and continuing care
® Family- and community-based
® Emphasis on promotion and prevention
® Appropriate care
® Active participation mechanisms
® Sound policy, legal, and institutional framework
® Pro-equity policies and programs
® Optimal organization and management
® Appropriate human resources
® Adequate and sustainable resources
® Intersectorial actions.

The Commission on Macroeconomics
and Health

The Commission was launched by Gro Brundtand,
Director General of WHO, in the year 2000, with Jeffrey
Sachs as its director, with the mandate of examining the
interactions of health and economic development. The
Commission argued that by taking essential interventions
to scale and making them available worldwide, eight
million lives could be saved each year by 2010. To achieve
these huge gains in health and economic development,
the Commission called for a major increase in the
resources allocated to the health sector of the next few
years. Then, on a very practical note, the Commission
recommends that the most effective interventions can be
delivered through health centers and similar facilities
and through outreach, which they collectively describe
as close-to-the-client (CTC) systems. This can be seen
as an important endorsement of PHC principles and
practice (CMH, 2000).

The Millennium Development Goals
Coupled with the Millennium Project

The MDGs were the product, in the year 2000, of 189
countries signing the UN Millennium Declaration. This
historic call to action — at the dawn of the new century —
set forth an ambitious agenda for improving the lives of
the world’s poorest citizens by 2015, through a joint effort
of both developed and developing countries. The key
goals were then expanded, refined and operationalized

as the MDGs, including concrete targets and a specific
tumetable, with accountability at all levels: international,
regional and country, as well as municipal and community
(Sachs, 2005).

Given the ambitious range and the global complexities
of the MDGs, it became apparent that further refinement
of strategies would be required, thus the establishment of
the UN Millennium Project in 2002 under the leadership
of Jeffrey Sachs. Thirteen task forces were formed to
address the goals and targets, and their work culminated
in a final report in 2005: [nvesting in Development —
A Practical Plan to Achieve the MDGs.

This must be seen as a remarkable process encompass-
ing threats to the health and well-being of humanity, and
the need to extend responsive actions not only to diverse
national settings, but onward to community levels. This 1s

well stated by Jeff Sachs.

Our Project has been a microcosm of a larger truth:
achieving the MDG will require a global partnership
suitable for an interconnected world. Another special
aspect of the Project is the rare and powerful opportunity
to help give voice to the hopes, aspirations, and vital needs
of the world’s poor and most voiceless people. We have
met countless heroes and heroines of development in the
three years of our work — in the villages and slums of
Africa, Asia, Latin America and other parts of the devel-
oping world (Sachs, 2005).

Not surprisingly, multiple flaws in the nature of
responses and coverage relating to populations in need
have been identified in the MDGs, and the insights of the
Millennium Project have covered many of them. Indeed,
it 1s impressive to see the realities specified by the task
forces of the project.

Overall, there is no doubting the implications of these
global developments for PHC. They provide a new plat-
form for PHC policy and program development, with
profound potential for constructive change.

The Commission on Social Determinants
of Health

Established by the Director General of WHO in 2005, the
Commission on Social Determinants of Health (CSDH) is
a strategic mechanism to promote a global health agenda
to improve equity in health and health through action on
the social determinants of health at global, regional, and
country levels.

The CSDH states that today, an unprecedented oppor-
tunity exists to improve health in some of the world’s
poorest and most vulnerable communities by tackling
the root causes of disease and health inequalities. The
most powerful of these causes are the social conditions
in which people live and work.
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In assessing the general field of health and development,
the founders of the Commission have reflected on the
policies and processes that have been supportive of social
factors in health and those that have been conflictual. It is
interesting to include PHC in those considerations as it
is closely related to social determinants of health.

One factor of importance has been intersectoral action,
which was central to the model of comprehensive primary
health care proposed to drive the Health for All agenda
following the 1978 conference at Alma-Ata, USSR.

One of the conflictual approaches was that of selective
primary health care, introduced in 1979, which focused on
a small number of cost-effective interventions and down-
played the social dimensions of health.

Like other aspects of comprehensive primary health
care, action on social determinants was weakened by the
neoliberal economic and political consensus that was dom-
inant in the 1980s and beyond, with its focus on privatiza-
tion, deregulation, shrinking states, and freeing markets.
A key postulate of the neoliberal economic orthodoxy of
the 1980s and 1990s was that, since economic growth was
the key to rapid development and ultimately to a better life
for all, countries should rapidly and rigorously implement
policies to stimulate growth, with little concern for the
social consequences in the near term.

Another major factor related to neoliberal doctrines
was the structural adjustment programs (SAPs) imposed
on a large number of countries as a condition for debt
restructuring, access to new development loans and other
forms of international support. The SAPs were implemen-
ted in many countries of Africa, Asia, and Latin America
under the guidance of the International Financial Institu-
tions (IFIs). A central principle of SAPs was sharp reduc-
tion in government expenditures, in many cases meaning
drastic cuts in social sector budgets. These cuts affect areas
of key importance as determinants of health, including
education, nutrition programs, water and sanitation, trans-
port, housing, and various forms of social protection and
safety nets, in addition to direct spending in the health
sector. In addition, many SAPs demanded large and abrupt
cuts in public sector payrolls. The negative impacts on
primary health care as well as social determinants of health
were striking (World Health Organization, 2005).

In contrast, the Millennium Development Goals
(MDGs) shape the current global development agenda
in strongly positive ways. The MDGs recognize the inter-
dependence of health and social conditions and present an
opportunity to promote health policies that tackle the
social roots of unfair and avoidable human suffering.

It is interesting, indeed, to see that although several
global processes or policies, like neoliberal perspectives
and structural adjustment programs, have had distinctly
negative impacts on the social side of health development
where primary health care resides in the development

process, other actions, such as the Commission on Mac-
roeconomics and Health, the MDGs, and the Commission
on Social Determinants of Health, are being envisaged
and implemented that are strongly supportive of the
social and economic base for health development for
poor populations. How timely it is to recall Mahler’s
comments in his address to the 1978 World Health
Assembly: ‘Health and economic development are
indivisible; cutting back on health programs retards eco-
nomic development’

Primary Health Care and the New Director
General of WHO, Dr. Margaret Chan

It has been dramatic, indeed, to hear the remarks of the
new Director General of WHO, Dr. Margaret Chan,
regarding her perspectives on health and health care.
Here are excerpts of her presentation to the World Health
Assembly, November, 2006. (The sequence of these
remarks has been modified from the presentation)

So let me be clear about the results that matter most.
Reducing burden of disease is important. Improving the
strength of health systems is important. Reducing the
threat of risk factors for disease is important.

These are all vital. But what matters to me is peo-
ple. And two specific groups of people in particular.
I want us to be judged by the impact we have on the
health of the people of Africa, and the health of women.

Health systems are the tap root for better health.
When we talk about capacity, we absolutely must talk
about the importance of primary health care. It is the
cornerstone of building the capacity of health systems.
I plan to promote primary health care as a strategy for
strengthening health systems. The reason is simple: It
works. This is the only way to ensure fair, affordable,
and sustainable access to essential care across a popula-
tion. We have the evidence. I have experienced this per-
sonally. During my tenure in Hong Kong, I introduced
primary health care from the diaper to the grave.

There have been numerous enthusiastic responses to
her call for special attention to primary health care. She
has sought advice from Halfdan Mahler and others with
close familiarity with the Alma-Ata story and its contem-
porary challenges. There will be a Conference on Primary
Health Care in Buenos Aires, Argentina, August 13-18,
2007, sponsored by PAHO, with the title ‘Rights, Facts,
and Realities, strengthening PHC and health systems to
achieve the MDGs’. This conference is seen as setting the
stage for another conference to be held in 2008 to cele-
brate the 30th Anniversary of Alma Ata and the 60™
Anniversary of the founding of WHO, including the pos-
sibility of organizing an Alma-Ata II!
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Addendum to Alma-Ata and Primary
Health Care: An Evolving Story. Buenos
Aires 30/15 International Conference,
August 2007 From Alma-Ata to the
Millennium Declaration: Towards
Equity-Based Comprehensive Health Care

Background

The interest in and commitment to primary health care,
which found its origin at the WHO/UNICEF Interna-
tional Conference on Primary Health Care at Alma-Ata
in 1978, has been increasing globally. Important support
has come from Dr. Margaret Chan, the new Director
General of WHO, who has called for a global rejuvenation
of primary health care. Virtually all of the six regions of
WHO have been taking supportive steps. The support of
the Pan American Health Organization has been particu-
larly strong, as illustrated by the publication in 2005 of its
position paper on Renewing Primary Health Care in the
Americas.

These factors coalesced into the convening of the
International Conference — From Alma Ata to the
Millennium Declaration, Buenos Aires 30/15. The title
of the conference is revealing — 30 years since Alma Ata,
and now near the mid-point in the countdown to 2015,
the year given so much significance and promise by the
Millennium Declaration and its goals.

The conference brought together a wide range of
persons who have had major impacts on global health
policies with special interest in Primary Health Care.
The following presentations are illustrative of the
broad international support given to the Buenos Aires
Conference:

® Gines Gonzalez Garcia, Minister of Health of Argentina:
Prologue;

® Halfdan T. Mabhler, Director General, WHO, at the
time of the International Conference, Alma Ata in
1978: Leadership and Equity in Health,

® Michael Marmot, Chairman, Commission on Social
Determinants of Health, WHO: Social Determinants of
Health. Global Context and Challenges;

® Ravi Narayan, Coordinator of the Peoples Health
Movement: Health for All — A Supreme Challenge;

® Margaret Chan, Director General, WHO: Contribution
of Primary Health Care to the Millennium Development
Goals;

® Mirta Roses Periago, Director, PAHO: Closing Statement.

The Conference Report concludes with the Buenos Aires
Declaration: Towards a Health Strategy for Equity-Based Pri-
mary Health Care, which deserves special attention, as it
expresses the concern of the participants for equity-based
comprehensive care, accessible to all including those who
are most disadvantaged.

Prologue

Gines Gonzalez Garcia, Minister of Health of
Argentina

The main challenges for world health systems are the
access to quality services for all, a more humanized care
at health centers, and an equity-based distribution of
resources and sanitary results.

These were the conclusions of the Buenos Aires 30/15
International Conference, held in August, 2007, which
gathered specialists and representatives from over 60
countries and was attended by more than 3000 people.

The two major breakthroughs in the interests of the
right 