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Information technology affects virtually every aspect of human exis-
tence. People use the Internet for commerce and entertainment. They buy
books, movies, and games online. Governments allow citizens to file tax
returns and vehicle registration renewals digitally. In many jurisdictions,
people pay fees electronically or register complaints about potholes, rats,
and garbage collection through designated websites.

With the explosion of online activity, policy advocates hope to bring
the benefits of information technology to health care. Governments, hos-
pitals, doctors, and pharmaceutical manufacturers have placed a tremen-
dous amount of medical information online in recent years. Rather than
personally visit or call health care professionals, patients can surf web-
sites filled with detailed information about specific illnesses, order drugs
and equipment online, and communicate with physicians or other health
professionals through e-mail or web messaging. Advances in information
technology give people more powerful communications choices than at
any other point in human history.

However, there are a variety of political, social, ethical, and economic
forces that limit the scope of the electronic health revolution. Medical
care is a highly politicized policy area characterized by intense conflict
between major interests. Responsibility for health care is shared among
fragmented financing and service delivery systems, which slows the pace
of change. Reform is complicated by a digital divide that prevents many
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vulnerable populations from taking full advantage of recent advances in
information technology. Technology costs, ethical dilemmas, and privacy
concerns make it difficult for society to take full advantage of new modes
of communication within the health care sphere.

This book investigates factors that limit the ability of digital technol-
ogy to remake health care. Few people use the Internet to search for
health information, purchase prescription drugs online, or e-mail health
care providers. Most do not avail themselves of electronic medical
records. Based on our analysis of online content, national public opinion
surveys, and case studies of technology innovation, we argue that gains
in health information technology will not be realized until policymakers
and health care officials develop a better understanding of key problems.
A variety of measures are required to bring health information technol-
ogy to all consumers. Prevailing obstacles in the form of political divi-
sions, technology costs, communications problems, ethical issues, privacy
concerns, and disparities between social groups must be addressed if the
benefits of the e-health revolution are to be extended to all.

Chapter 1 of this volume takes stock of the revolution in health infor-
mation technology that has unfolded in recent years. From websites fea-
turing the latest on diseases and drugs to electronic medical records and
digital communications with health care professionals, patients have a
range of options for supplementing conventional face-to-face and tele-
phone interactions: e-mail, website visits, online purchases, and storage
of medical information in electronic form. We review the rise of e-health
in health care and the benefits in quality, accessibility, and affordability
that proponents hope to gain through more widespread use of advanced
communications technology. We argue that a variety of factors have lim-
ited use and that those obstacles must be overcome if the e-health revo-
lution is to reach its full potential.

Chapter 2 compares health care material on government websites to
that found in the private and nonprofit sectors. Using a content analysis
of health sites, we find that private websites are more likely to display
potential conflicts of interest because they accept advertising from inter-
ested parties and are sponsored by for-profit organizations. Those factors
pose serious problems for consumers needing accurate, comprehensive,
and unbiased information. In addition, private sites are more likely to fol-
low “niche” strategies, which target particular groups of people based on
age, gender, race, income, or specific disease. Rather than providing
material of interest to a wide range of consumers, these sites differentiate
based on market segments. Taken together, these concerns limit the scope
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of the e-health revolution and make it difficult to achieve the service
improvements and cost savings envisioned by policy advocates.

Chapter 3 examines the extent to which people actually use information
technology for health care. Relative to face-to-face and telephone interac-
tions, how many people e-mail health care providers, visit webpages for
medical information, and order prescription drugs or medical equipment
online? Drawing on a national survey that we conducted, we find that rel-
atively few Americans make use of health information technology and that
a variety of barriers limit people’s usage of digital health resources. Low
use rates pose serious problems for the future of electronic health.

Chapter 4 looks at the relationship between health information tech-
nology and attitudes toward health care affordability, quality, and acces-
sibility. In our national survey, we find that health information
technology users are no more likely to have positive views about quality,
access, and affordability than individuals who rely on personal or tele-
phone interactions with health care providers. Those findings suggest
that e-health utilization is not producing attitude or perception shifts of
the sort desired by policy advocates.

One of the most pressing problems in health care is inequitable qual-
ity and access, including differences by age, race, gender, income, educa-
tion, and geography. Unfortunately, many of the very same disparities
have carried over and been reinforced by the recent growth of the health
care Internet. Chapter 5 investigates whether the factors influencing vis-
its to health websites vary by various demographic characteristics. We
find that Hispanics with low literacy are less likely than other social
groups to visit health websites. Prevailing disparities of this sort limit the
ability of health information technology to help large segments of con-
sumers and seriously constrain the overall effectiveness of the e-health
revolution in improving U.S. health care.

Chapter 6 analyzes visits to public and private health care websites.
We find that people are more than twice as likely to visit private as pub-
lic sector websites, in part because of the greater marketing efforts of
commercial enterprises. We document differences in the characteristics of
those seeking medical information from these alternative sources of
information. Younger individuals who live in urban areas and who have
stronger health literacy and report greater concerns about health care
affordability are more likely to visit privately sponsored but not publicly
sponsored websites. Those findings imply that efforts to close the digital
divide must recognize differences in user characteristics across govern-
ment and non-government website providers in order to be effective.

x iPREFACE
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In chapter 7, we go beyond the U.S. experience and look at health
information technology innovation around the world. Adoption of elec-
tronic health records by primary care physicians in the United States has
lagged behind adoption in countries such as the United Kingdom. Fur-
thermore, other countries have invested far more than the United States
in health information technology, including development of high-quality,
interoperable systems that enable providers from different regions to
communicate with one another. They include many Asian and European
countries that have devoted considerable resources to making broadband
technology widely available, thereby accelerating their use of health
information technology. To better understand these developments, we
present the results of successful innovation in other nations and compare
the national government health websites of countries around the world.

In chapter 8, we focus on ways to reduce disparities in use of health
information technology. We examine a number of different approaches,
such as boosting literacy in regard to health information technology, pro-
viding low-cost technology (that is, laptops or personal digital assis-
tants), training medical professionals, overcoming legal and political
obstacles, and taking ethics and privacy seriously. We argue that tech-
nology in and of itself will not improve health care unless consumers and
health professionals obtain further training and better equipment that
lowers extant barriers. While it still is early in the technology revolution,
this book suggests that with specific adjustments and improved training,
health information technology can boost usage and thereby transform
service delivery and citizen attitudes about health care. The key is for
policymakers to adopt strategies that will reap the maximum benefits of
the information revolution in health care.

We are grateful to many organizations and individuals for their assis-
tance on this project. The Taubman Center for Public Policy at Brown
University provided financial support for our research, and the John
Hazen White Public Opinion Laboratory made possible the national sur-
vey undertaken for this book. The Taubman Center and the Governance
Studies program at the Brookings Institution provided a hospitable home
for writing the final chapters. Marykate Bergen did great work as a
research assistant on this project. She collected data, compiled back-
ground information, and edited the manuscript. We are very grateful for
her many contributions to our book. We would like to thank Bob
Faherty, Chris Kelaher, Mary Kwak, Eileen Hughes, and Susan Woollen
of Brookings Press for their speedy and professional handling of the
manuscript. None of these individuals or organizations, however, bears
any responsibility for the arguments we make in this volume.
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1

Websites such as WebMD.com, MedlinePlus.gov, MerckSource.com,
HealthFinder.gov, and MayoClinic.com answer health-related questions
and provide links to discussion groups about particular illnesses. In
states such as Massachusetts, California, New York, and Michigan, con-
sumers can visit state health department sites and compare performance
data on the quality of care. The U.S. government has a website that eval-
uates 2,500 hospitals on mortality rates, room cleanliness, and call but-
ton response and on how their patients judge the quality of the care that
they provide.1 Some physicians encourage patients to use e-mail or web
messaging instead of telephone calls or in-office visits for simple issues
such as appointments, prescription renewals, referrals, or brief consulta-
tions. And digital diagnostic systems, decision-support software for
health care providers, telemedicine (medical care provided by televideo
or telephone), and computer-aided self-help tools also are available.

Despite the wealth of digital medicine applications available through
e-mail, the Internet, and mobile devices, not many physicians or patients
are taking advantage of the potential of electronic communications.
Only 15 percent of the 560,000 doctors in the United States use the
Internet to order medication for their patients.2 Industry advocates claim
that a move to electronic prescriptions could save $29 billion over the
next decade. According to health experts, digital technology would save
money and “make transactions more efficient, reduce medication errors,
and entice doctors to prescribe less expensive drugs.”3

CHAPTER ONE

The E-Health Revolution
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Some observers, however, worry that these types of electronic consul-
tations will depersonalize health care. Social medicine expert Helen
Hughes Evans, for example, argues that “technology has stripped medi-
cine of its humanistic qualities” and that doctors rely too heavily on
high-tech instruments.4 She feels that rather than advancing the quality
of patient care, digital medicine has undermined the intimacy of clini-
cian-patient relations among those who rely on electronic devices and
therefore has contributed to the loss of the personal touch in the provi-
sion of health care.

In a review of research on telemedicine, though, Edward Alan Miller
finds that 80 percent of medical studies showed a favorable impact of
digitally mediated contact on provider-patient relations.5 Digital tech-
nologies facilitate access to health care for some individuals and expand
the network of available health care providers. Digital communications
allow people with rare diseases to find others who suffer from the same
disorders and to learn from their experiences. Moreover, digital systems
allow patients to take advantage of specialists in other states and even
other countries. Although technology often appears to be “dehumaniz-
ing,” studies suggest that it can increase resources for self-care, enhance
emotional support through electronic support groups, and improve
knowledge regarding special medical problems.

In this book, we examine the revolution in information technology
that is taking place in health care, the presumed benefits of electronic or
digital health care, and barriers to technological innovation. We argue
that in order to achieve the promise of health information technology,
digital medicine must overcome the barriers created by political divi-
sions, fragmented jurisdiction, the digital divide, the cost of technology,
ethical conflicts, and privacy concerns. The desired cost savings and serv-
ice improvements in health care cannot be achieved without addressing
those matters.6

USE OF ONLINE INFORMATION

Since the mid-1990s, there has been a dramatic increase in overall Inter-
net use in the United States. According to figures compiled by the Pew
Internet and American Life Project, 73 percent of respondents in 2006
said that they used the Internet, up from 14 percent in 1995. As shown
in figure 1-1, Internet usage in the United States has risen steadily in

2 THE E-HEALTH RE VOLUTION
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recent years. In 2006, 66 percent of respondents said that they were
Internet users, indicating a 7 percentage-point gain from 2005 to 2006.

Patients face a dizzying variety of new ways to communicate with
medical providers and gain information about health care problems.7

They can search websites devoted to medical ailments, e-mail health care
professionals, buy medicines and health care products online, and engage
in interactive communication with medical providers. Such options offer
people more control over their health care while also improving the qual-
ity and affordability of treatments.8

However, few Americans are taking advantage of health information
technologies. In a Wall Street Journal Online/Harris Interactive Health-
Care Poll of 2,624 adults across the nation, only a small number of
respondents indicated that they used electronic technologies to commu-
nicate with health care providers. Four percent got reminders through e-
mail from their doctor when they were due for a visit, 4 percent used
e-mail to communicate directly with their doctor, 3 percent scheduled
appointments through the Internet, 2 percent received the results of diag-
nostic tests through e-mail, 2 percent had access to electronic medical
records, and 2 percent relied on home monitoring devices that allowed
them to e-mail blood pressure readings directly to their doctor’s office.9

When asked whether they would like to employ such technologies,
large majorities indicated that they would do so if they had the opportu-
nity. The survey shows that respondents would like the following options:

3THE E-HEALTH RE VOLUTION

F I G U R E  1 - 1 .  Internet Usage in the United States

Source: Pew Internet and American Life Project National Surveys, 2002, 2004, and 2006.
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—to get an e-mail reminder when they are due for an appointment (77
percent)

—to use e-mail to communicate directly with their doctor (74 percent)
—to receive the results of diagnostic tests through e-mail (67 percent)
—to schedule an appointment through the Internet (75 percent)
—to have an electronic medical record (64 percent)
—to use a home monitoring device that allows them to e-mail blood

pressure readings to their doctor’s office (57 percent).10

Those who went online for medical information most commonly
searched for information on specific diseases. As shown in table 1-1, of
those who went online, 64 percent said that they searched for informa-
tion on particular illnesses, 51 percent for information on certain med-
ical treatments, 49 percent for information on diet and nutrition, and 44
percent for information on exercise; 37 percent sought advice on medical
drugs, and 29 percent looked for particular doctors or hospitals. The
number of people searching online for medical information increased in
most categories during the 2002–06 period covered by the surveys.

Of those who went online for health or medical information, 58 per-
cent indicated that the information affected their health care decisions,

4 THE E-HEALTH RE VOLUTION

T A B L E  1 - 1 . Health Topics Searched for Online by Internet Users
Percent of users

Health topic 2002 2004 2006

Specific disease 63 66 64
Certain medical treatment 47 51 51
Diet or nutrition 44 51 49
Exercise 36 42 44
Medical drugs 34 40 37
Particular doctor or hospital 21 28 29
Health insurance 25 31 28
Alternative treatments 28 30 27
Mental health 21 23 22
Environmental health 17 18 22
Experimental treatments 18 23 18
Immunizations 13 16 16
Dental health — — 15
Medicare/Medicaid 9 11 13
Sexual health 10 11 11
Quitting smoking 6 7 9
Drug/alcohol problems 8 8 8

Source: Pew Internet and American Life Project National Surveys, 2002, 2004, and 2006.
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55 percent said that it changed their approach to health care, and 54 per-
cent reported that it prompted them to ask new questions of their med-
ical providers. When asked how the information made them feel, 74
percent said that they felt reassured and 56 percent felt more confident,
but 25 percent indicated that they were overwhelmed by the amount of
online information, 18 percent were confused by the information, and 10
percent were frightened by information.11

From those findings, it is clear that some people have positive experi-
ences that help them learn more about illnesses and treatments but that
others have difficulty dealing with the new world of online information.
They do not feel comfortable searching for information online, and they
get confused or overwhelmed by what they find at medical websites.
Although the positive views outweigh the negative, significant segments
of the population still feel queasy about employing digital medicine to
meet their own health care needs.

BENEFITS OF ELECTRONIC HEALTH

Concerns about health care quality, affordability, and accessibility have
led policymakers in recent years to see more widespread adoption of
health information technology as a way to improve the efficiency and
effectiveness of health care and to cut costs. Through Internet websites,
broadband access, e-mail communications, online procurement, and
electronic record keeping, national leaders see digital technology as a
valuable tool for bringing U.S. health care into the twenty-first century.12

The United States spends $2 trillion a year on health care, which is
around 16 percent of the gross domestic product.13 That is twice the
amount spent in 1995, when spending topped $1 trillion for the first
time. With health care spending increasing at 6.7 percent a year, expen-
ditures are projected to rise to 20 percent of GDP by 2015.14 Medicaid
spending has increased by more than 45 percent, to $311 billion, since
2000. Medicare spending has risen by 38 percent and now exceeds $400
billion.15 Health insurance premiums have shown double-digit increases
in recent years, well above the rate of inflation.16

Rising costs have placed enormous pressures on public and private
health care systems. Although individual consumers typically report a high
level of satisfaction with their personal care, the United States performs
poorly on a variety of aggregate health indicators.17 Forty-five million

5THE E-HEALTH RE VOLUTION
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Americans (about 17 percent) lack access to health insurance.18 U.S. life
expectancy trails that of other industrialized countries.19

In such circumstances, many people worry whether they are receiving
adequate care and treatment, especially in light of widespread reporting
of adverse drug events and other problems.20 Around 98,000 Americans
die each year because of medical errors.21 Others distrust managed care
and the incentives it offers health providers to control costs by restrict-
ing treatment.22

To deal with competing demands for economy, efficiency, and effec-
tiveness, expenditures on health information technology are rising rap-
idly. In 2000, the United States spent around $19 billion in this area;
according to the American Hospital Association, the figure jumped to
$31 billion in 2006. The typical health care organization devotes a mod-
est 2.5 percent of its annual budget to information technology, about the
same as public sector organizations in other policy areas.23 Much of that
investment is designed to deliver services while keeping expenses at rea-
sonable levels.

In 2004, President George W. Bush signed an executive order creating
the Office of the National Coordinator for Health Information Technol-
ogy, which is charged with devising medical policies that use technology
to improve health care quality, reduce costs, and coordinate medical care
among different medical professionals. The goal is to use new technolo-
gies to facilitate a variety of functions, including diagnostic support,
computerized physician order entry and verification, electronic claims
processing and eligibility checking, secure communications, alternative
information gathering, and electronic reminders.

Former U.S. House Speaker Newt Gingrich sees information technology
as a panacea for service problems and rising health care costs.24 Gingrich
believes that patients can be empowered and errors in patient records
reduced through electronic medical records and digital communications
with doctors. Rather than allowing medical costs to continue to spiral out
of control, health care professionals can use these new tools to cut costs
while giving consumers more control over health care information.

During her presidential campaign, Senator Hillary Clinton placed
health information technology at the center of her American Health
Choices Plan, which called for universal coverage that would cost
around $110 billion to implement. Half of the money to finance cover-
age would come from “public savings generated from Senator Clinton’s
broader agenda to modernize the health systems and reduce wasteful

6 THE E-HEALTH RE VOLUTION
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health spending.” The savings would include money recouped from the
use of electronic health records and other forms of digital medical
accounting systems.25

In 2008, then senator Barack Obama argued that electronic technol-
ogy could improve health care quality, affordability, and efficiency. He
proposed investing $10 billion annually over the next five years “to
move the U.S. health care system to broad adoption of standards-based
electronic health information systems, including electronic health
records.” Obama claimed that if the nation committed sufficient funds,
it would save up to $77 billion each year “through improvements such
as reduced hospital stays, avoidance of duplicative and unnecessary test-
ing, more appropriate drug utilization, and other efficiencies.”26

Medical experts estimate that effective implementation of electronic
medical records could save $81 billion a year by improving health care
efficiency and safety. Financial savings could grow to twice that amount
by facilitating the prevention and management of chronic disease through
health information technology.27 A study of eighty controlled clinical tri-
als to evaluate the efficacy of distance-technology supplements to con-
ventional clinical practice found a strong association between positive
health outcomes and use of computerized and telephone communications
for follow-up, counseling, reminders, screening, after-hours access, and
touch-tone interactive systems. Sixty-three percent of the studies reviewed
found improved performance or other significant benefits.28

In a separate randomized controlled trial, patients using an Internet
portal through which they could send secure messages directly to their
physicians as well as request appointments, prescription refills, and refer-
rals demonstrated increased satisfaction with communication, conven-
ience, and overall care.29 Another study of national health care quality
indicators found that adoption of health information technology reduced
medication errors and improved productivity.30 Such results suggest that
health information technology offers great hope for the future to indi-
vidual consumers.

Some parts of the U.S. health care system, notably Veterans Admin-
istration (VA) hospitals, already have embraced digital technology.
Whereas only 15 percent of U.S. physicians employ computer order entry,
94 percent of veterans’ outpatient prescriptions are ordered electronically,
as are nearly all inpatient medications. A comparison of VA and non-VA
facilities in twelve communities found that VA patient care “scored higher
on care quality, chronic disease care, and preventive care.”31

7THE E-HEALTH RE VOLUTION
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Ordinary Americans believe that health information technology will
improve medical care. In a 2006 Wall Street Journal Online/Harris Inter-
active Health-Care Poll, 68 percent of those polled in a national study
indicated that the use of electronic medical records would improve the
quality of care that patients receive by reducing the number of redun-
dant or unnecessary tests and procedures; 60 percent thought that elec-
tronic medical records could significantly reduce health care costs; and
55 percent believed that such records could significantly decrease the fre-
quency of medical errors.32 Those figures demonstrate that the potential
for improvements in health care treatment through digital medicine is
quite high.

BARRIERS TO INNOVATION IN TECHNOLOGY

Technology offers great hope for the future, but a number of barriers
remain to successful implementation in the health care arena. The real
problem in health care is not technology per se but political, social, and
economic challenges that complicate the adoption of digital technolo-
gies. Ordinary people have been slow to embrace technology in manag-
ing their personal health care. Consumers worry about the
confidentiality of medical records, and professionals fear that the costs of
technology will outweigh the benefits.

Research suggests that patients worry that the emergence of digital
medicine will lower health care quality and lead to unmet health care
needs. Work by Sciamanna and colleagues, for example, suggests that
patients like to be able to schedule appointments online but worry about
the quality of care provided online; some patients in primary care prac-
tices were concerned, for example, that they would not receive all the
tests and treatments that they might require if they relied on Internet
consultations.33

Such obstacles have made it very difficult to gain the benefits of health
information technology for the system as a whole. Individual applica-
tions often sound very promising at first. Consumers like the convenience
and efficiency of digital medical resources, but unless patients, insurers,
health care professionals, and public officials are able to overcome the
major barriers, the electronic revolution in health care will be quite lim-
ited. As discussed below, a variety of factors have slowed the adoption
of health information technology in the United States.

8 THE E-HEALTH RE VOLUTION
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Political Divisions

Health care is a highly politicized policy issue that has aroused intense
conflict between the major political parties and among powerful interest
groups, ordinary consumers, hospitals, insurers, pharmaceutical compa-
nies, and the different levels of government. Change is difficult because
most of the major actors are suspicious of the motives and aims of their
adversaries. Given the intense partisanship and divisive conflict sur-
rounding health care, it is difficult for technology advocates to convince
policymakers, health officials, or ordinary folks to incorporate new
information technologies into service delivery.

President Bill Clinton attempted to reform the U.S. health care system
in 1993–94 but failed to get Congress to take even a single vote on his
plan. Although Democrats held the presidency, Senate, and House, they
were unable to reach consensus on key aspects of a new system. Oppo-
nents successfully attacked the proposal as “big government” and “inef-
ficient bureaucracy.” Support for the proposed plan for health care reform
started out strong but faded over time as people learned more about it.34

Historically, the United States has adopted major changes in health
care only about once every generation. The political divisions are so
severe that, short of a crisis, it is hard to build a coalition for change.
People may be dissatisfied with specific aspects of health care, but it is
difficult to mobilize individuals with diverse sources of dissatisfaction
into a winning coalition. The widespread polarization around this issue
keeps most leaders from attempting fundamental reform or succeeding if
they seek to make meaningful change. Even with costs continuing to rise
and millions of Americans uninsured, political leaders remain immobi-
lized on this key issue.

Fragmented Jurisdiction

Reform has been complicated further by the fractured responsibility
for the nation’s health care system and telecommunications infrastruc-
ture that exists among the different levels of government. Jurisdictional
uncertainties have contributed to limited investment in health informa-
tion technology by both the federal and state governments. The United
States lags far behind such countries as the United Kingdom, Germany,
and Canada in speed and use of broadband capabilities.35 As “laborato-
ries of democracy,” states have long been innovators in health policy;36

9THE E-HEALTH RE VOLUTION
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however, different regulatory environments and interstate inequities in
health care make it difficult to rationalize government efforts to coordi-
nate technology development and implementation.37 That is one reason
why countries with more centralized health care systems have proven far
more successful than the United States in adopting uniform health infor-
mation standards.

Indeed, the problem of communication between incompatible digital
systems is a major challenge in a decentralized system. Dubbed “inter-
operability,” this issue is aggravated in the United States because differ-
ent government jurisdictions have different legal requirements and health
care providers often employ hardware and software systems that are
incompatible with those of other providers. The lack of uniform techni-
cal standards across the country makes it difficult to move forward with
health information technology. In centralized and hierarchical systems,
authorities can mandate common technologies for health care providers.
But in the United States, it has been difficult to produce agreement
regarding how digital medicine should unfold. Sometimes care seems to
be provided within a tower of Babel. Every locality and every hospital
has a different computer operating system and none is able to connect
well with others. The result has been low use of information technology.
No one wants to be stuck with the equivalent of a Betamax recording
system at a time when the world has moved toward other formats.

Digital Divide

Not all Americans share in the advantages of technology. National
estimates indicate that between 31 and 40 percent of adults use the Inter-
net to search for health information, 5 percent use the Internet to pur-
chase prescription drugs online, and 5 percent use e-mail to contact
health care providers.38 Taken together, those findings indicate that the
online revolution is taking place at a slower rate than hoped for by
policymakers.

Researchers convened by the American Medical Informatics Associa-
tion have found that “a digital divide remains for vulnerable populations
most likely to be underserved.”39 There are well-documented gaps in
health care in the United States, and many of the disparities have carried
over into the world of digital medicine.40 Individuals who have low
incomes, who are poorly educated, and who live in rural areas have less
access to quality medical care than those who have higher incomes and
education and live in metropolitan communities.
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One reason is that members of underserved groups are less likely to
use the Internet, visit health care websites, or have broadband capabil-
ity.41 Rather than overcoming inequality, technology reinforces existing
systemic inequities based on age, gender, race, income, education, and
geographic location. Indeed, preliminary results indicate that poor, older,
rural males who are poorly educated make less use of digital communi-
cations. Such lack of access and use limits the ability of health informa-
tion technology to make a positive difference in people’s lives.42

In addition, access to technology’s benefits is limited because most
online health information is written at a reading level that is well above
that of many users or because it is inaccurate, incomplete, or inconsis-
tent.43 Higher reading levels reinforce disparities in use because, accord-
ing to the most recent national statistics, literacy levels differ by income,
education, race, and ethnicity.44

Those disparities are especially salient because of the clear links
between poor health literacy and inadequate understanding of medical
treatment.45 Although barriers to adoption may be especially difficult to
overcome in regions that lack the infrastructure and resources necessary
to sustain health information technology use and development, the
promise of e-health for improving access to health information and serv-
ices should be available to everyone.46

The extent of the disparities also is important because of its direct
relationship to service delivery and costs. Use of health information tech-
nology must increase much more if the full potential of digital medicine
is to be realized. It is impossible to obtain economies of scale unless the
use rate is high enough to spread the costs of technology over a wide
population. Unless policymakers can overcome the gaps based on race,
gender, age, education, income, and geography, it will prove difficult to
achieve the gains promised by information technology proponents.47

Cost of Technology

The high cost of electronic technologies has slowed the digital revolu-
tion. Not only is there concern about the overall cost of new devices,
there is anxiety among doctors, patients, hospitals, and insurers over
who will pay. The national cost of adopting electronic health records in
the United States is estimated at between $276 and $320 billion over a
ten-year period. For a medium-size hospital, such a system would cost
about $2.7 million in development expenses and $250,000 a year in
maintenance.48
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The overall cost of a national health information system is thought to
be around $156 billion in capital investment over five years and $48 bil-
lion in annual operating expenses. About two-thirds of the investment
would cover system development, while one-third would go toward
making systems interoperable. For medical organizations with limited
financial resources, the costs are high enough to be considered prohibi-
tive. The result in many health facilities has been failure to invest in
information technology.49

The major barrier to investment has been that costs are concentrated
while benefits are spread out among many people, which makes it diffi-
cult to build the political coalition necessary for financing major expen-
ditures. It is easier to delay spending due to high costs, and it is difficult
for hospitals, doctors, and other medical providers who would receive
funding to convince others that such funding is an effective use of pub-
lic monies.

Network-based health care suffers from a problem similar to that
which plagued the early days of telephony. It is hard for providers to reap
the true benefits of innovation until others join the digital revolution. Just
as owning a telephone offered few benefits until the owner’s friends and
family members also had a phone, health care providers cannot achieve
all the service enhancements and cost savings of technology unless others
join the network. Patients whose doctors cannot access digital records
will not benefit even if the most modern systems are implemented.

Congress passed legislation in 2006 that authorized a mere $125 mil-
lion in expenditures for health information technology in 2006 and $155
million in 2007. It has been estimated that the country needs to invest
billions in capital and operating funds to create an adequate system, and
these paltry sums show the inadequacy of proposed federal spending.50

Much more in the way of financing needs to be invested for an industry
that comprises such a substantial part of the nation’s GDP.

Of the member countries of the Organization for Economic Coopera-
tion and Development, the United States spends the most on health care
but lags behind the others in adoption of health-related technology.51 It
also is behind much of the developed world in adoption of electronic
medical records. According to a survey undertaken by the Office of the
National Coordinator for Health Information Technology, only 10 per-
cent of physicians use a “fully operational” device that collects and
stores patients’ records.52
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Financial costs are one of the major barriers to adoption. Dick Gib-
son, the chief medical information officer of Providence Health System,
said that adoption “is not a financial play for them right now. Most docs
who do it say they do it because it’s the right thing to do. We know
that the patient gets most of the benefit, the health plans get the rest, and
the doctor is the one who has to pay for it.”53 Gibson’s remarks suggest
that is is not financially viable for health care providers to invest in new
technology.

Ethical Conflicts

Innovation in technology also is constrained by real or perceived con-
flicts of interest. Although there have been few systematic studies of the
quality or accuracy of viewpoints represented, private sites are much
more likely to feature product ads and to push products manufactured
by site sponsors.54 In contrast, most public sector sites accept no com-
mercial advertising or offer products on a for-profit basis.55 Consumer
concerns about the accuracy and quality of health care information,
especially on commercial sites, limit public use of and confidence in these
resources.

Some studies have questioned the reliability and accuracy of medical
information stored on electronic devices. A research project by Eysen-
bach and colleagues, for example, shows that medical websites vary
enormously in the validity of their online information.56 Although the
amount of accessible information has risen dramatically in recent years,
there are few content standards. Some information is incomplete or inac-
curate, or it is sponsored by pharmaceutical interests with a financial
stake in particular treatments.

Potential conflicts of interest are important because national surveys
have found that 75 percent of Americans report that they rarely check
the source or date of medical resources found online.57 Internet users are
apt to take what they see online at face value instead of doing any fact
checking or raising questions about the objectivity of the material
viewed. Such behavior restricts consumers’ ability to derive full benefits
from digital information sources.

In addition, disturbing variations exist in website quality by sponsor-
ship status. Private sector sites have the highest level of real or potential
conflicts of interest because they are sponsored by for-profit entities,
such as medical equipment and pharmaceutical manufacturers. We
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demonstrate that it is difficult for private site visitors to protect them-
selves from self-interested medical advice or commercial advertising
because of the way in which the information is presented on these sites.
For example, it often is difficult to distinguish impartial advice from
sponsored links.

Private sites also are more likely than public sector sites to follow
niche strategies. Rather than seeking to serve all constituents, for-profit
sites focus on particular illnesses that offer them the opportunity to make
money or on expensive prescription drugs manufactured by site spon-
sors. That means that medical information found online must be taken
with great caution.

Privacy Concerns

A final problem that constrains technology adoption is worry about
privacy and security issues related to the use of electronic devices.
According to survey data, many Americans are concerned about the con-
fidentiality of online medical information,58 and 62 percent of adults in
a recent national poll felt that use of electronic medical records makes it
more difficult to ensure patients’ privacy.59 Seventy-five percent of Inter-
net users worried that health care websites would share their personal
information without their permission.60

A significant percentage of web visitors said that they do not take
advantage of online medical resources because of fear that their infor-
mation will be compromised. Forty percent said they will not give a doc-
tor online access to their medical records, 25 percent said that they will
not buy online prescriptions, and 16 percent said that they will not reg-
ister at medical websites. Overall, 17 percent refused to seek medical
advice online due to privacy fears. Nearly 80 percent claimed that a
detailed privacy policy would improve their interest in taking advantage
of online medical resources.61

Americans fear that confidential information stored on digital devices
will be compromised and communicated to others. While those fears also
exist with regard to paper records, the concern about electronic infor-
mation makes people less willing to adopt digital records and use them
to store sensitive information. A Pew Internet and American Life Project
found that 85 percent of U.S. consumers fear that their health insurance
company might raise their rates if the company discovers what health
care websites they have visited. Sixty-three percent believe that placing
medical records online is “a bad thing,” even if the material is protected
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by a security password.62 Seventeen percent of people in a Harris Inter-
active survey reported that they withhold information from medical per-
sonnel due to concerns that those individuals would disclose the data to
others without unauthorizztion.63

Research has found that security breaches of computerized informa-
tion are more common in the United States than in Europe.64 Many
European nations have strict privacy laws that protect patient confiden-
tiality, but the United States has a patchwork of state and federal rules
that are not always effective in doing so. Data collection is a growth
industry in the United States, with a number of firms such as ChoicePoint
and Acxiom selling people’s private information. Commercial firms in
Europe face many more restrictions on their ability to compile informa-
tion without someone’s personal consent.65

OUTLINE OF THE STUDY

In order to evaluate the claims of health information advocates, it is
important to collect empirical data regarding online content, sponsor-
ship status, public usage, the relationship between use of e-health infor-
mation sources and attitudes about health care, and experiences with
technology outside the United States. Digital medicine is an area in
which claims often are made without adequate testing of key proposi-
tions. Only by having basic knowledge about the supply and demand
sides of digital medicine is it possible to understand the realistic poten-
tial for electronic health.

This research relies on several original data sources to investigate the
promise and benefits of health information technology. One source is a
November 2005 national telephone survey of 928 Americans eighteen
years of age or older (see appendix A for poll methodology and ques-
tions) that assesses use of health care technology, disparities among dif-
ferent social and economic groups, and obstacles to use of information
technology in the health care arena.

Using results from this survey, we compare use of conventional in-
person and telephone interactions with physicians and other health care
providers with use of digital communication strategies such as e-mail
contact with providers, health website visits, and online purchases of
prescription drugs and other medical products. We find that most people
feel more comfortable using conventional personal and phone-based
interactions than health information technology, and we document
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disparities in health-related Internet use by region and by user’s socio-
economic status and attitude. We also assess potential reasons and strate-
gies for addressing prevailing disparities.

We employ a national survey because the public perspective is impor-
tant to the future of digital medicine. How people feel about technology,
what drives their reactions, and what obstacles they see to the use of
health information technology are crucial. Aggregate studies of technol-
ogy use that compare it with health outcomes cannot assess an individ-
ual’s experiences and motivations. Even when clear positive or negative
relationships exist, it is not clear why they develop. One of the virtues of
public surveys is that they let researchers discern why people feel the way
that they do and determine what would induce them to make greater use
of information technology than they currently do. That is especially
important given the worries that many Americans have expressed about
online security and privacy.

Whether people who rely on digital resources have attitudes and
behaviors that differ from those of people who do not is an important
question. Rather than accept the word of technology advocates, it is cru-
cial to investigate the impact of digital medicine on consumers. Is there
any association between type of interaction with health care profession-
als and how people judge quality, access, or affordability? For example,
are those who visit websites, communicate electronically with doctors, or
order medications online any more likely to say that they experience
good quality health care that is affordable and accessible? Surveys allow
us to investigate those perceptions and link them to demographic back-
ground and social and political variables.

If there is no difference in attitudes between those using digital and
conventional medical care, it casts doubt on whether electronic health
technology can deliver the benefits claimed by its advocates. E-health
must offer the hope of improved services and cheaper medical care; it
makes little sense to invest substantial resources in technology innova-
tion otherwise. It costs large amounts of money to create electronic med-
ical records, build the broadband infrastructure necessary for
maintaining quality websites, and devise two-way communications sys-
tems between doctors and patients. Digital medicine needs to provide
benefits greater than those provided by the current system in order to jus-
tify the upfront costs of implementing new technology. Policymakers
need to know what the greatest benefits are as they consider alternative
strategies for promoting technological innovation.
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To assess the impact of site sponsorship, we analyze the content of
government, commercial, and nonprofit health websites. We focus in
particular on the kind of information and services online, potential or
real conflicts of interest in the material provided, and the extent to which
sites can be accessed by disabled people, those who are not proficient in
the English language, and those with low literacy. This part of our study
investigates health department websites maintained by the fifty U.S. state
governments as well as the most popular commercial and nonprofit sites
(see appendix B for the list of U.S. websites examined). In particular, we
are interested in how health websites maintained by nongovernment
entities handle advertising, sponsorship disclosure, access for people
with disabilities and those who do not understand the language, and
readability (see appendix D for details on the content analysis).

We use Watchfire WebXM software to evaluate the accessibility of
websites for those who have physical impairments (especially those who
are visually impaired) and the Flesch-Kincaid readability test employed
by the U.S. Department of Defense to determine whether websites are
written at a grade level that those with limited literacy can understand.
We check to see what languages are represented on health websites as a
means of evaluating non-native speakers’ access to information. We
search sites to determine the quality of privacy or security policies and
whether they prohibit commercial marketing of visitor information; use
of cookies, which automatically create electronic profiles of website vis-
itors; disclosure of personal information without prior consent of the vis-
itor; and disclosure of visitor information to law enforcement agents. We
suggest remedies based on our findings that will improve the accessibil-
ity, privacy, and security of health information posted online.

Finally, to study global political and social dynamics, we present a
content analysis of national government health departments around the
world (see appendix C) and non-U.S. case studies of health information
technology to determine what works and what does not in the area of
health information technology. The content analysis looks at the same
considerations as in the U.S. study. We study websites to see how they
handle privacy and security, whether sites can be accessed by people with
physical impairments and non-native speakers, and whether sites accept
commercial advertising.

Using non-U.S. examples, we study how officials in various countries
have implemented health information technology. Asian and European
countries, for example, have placed a tremendous amount of health
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information online using high-speed broadband technology that allows
them to read X-rays, CT scans, and other materials included in electronic
health records at a distance, thereby improving the speed and quality of
health care delivery. We draw on those experiences to help understand
innovations in delivery of health care information in a variety of politi-
cal, social, and economic settings and to compare the U.S. experience
with that in other countries.

By looking at survey data, website content information, and case stud-
ies of successful use of technology, we seek to understand where the
United States is in the technology revolution and what steps need to be
taken in order to extend the benefits of digital medicine to all people.
Right now, numerous obstacles need to be overcome. Through better
understanding of the e-health revolution, it will be possible to move rap-
idly into the future and overcome many of the barriers that currently exist.
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1 9

Visitors to the Pennsylvania Department of Health can scan holdings in
a medical information clearinghouse that covers major diseases, access a
list of available visiting nurses, and submit forms to register for courses
on emergency medical services. The Massachusetts Department of
Health and Human Services allows people to use electronic forms to
determine their eligibility for assistance programs, request American Sign
Language interpreters, renew professional licenses, file medical claims,
and see data on health care providers. States such as California, New
York, and Michigan post data online so that residents can compare the
quality and performance of hospitals, physicians, and nursing homes.1

On most of these public sector sites there are no commercial ads,
sponsored links, or product placements. It is clear that a government
agency sponsors the site. Visitors understand when they visit these sites
that the information providers are not seeking to make money and do
not want to sell them anything; their purpose is to provide up-to-date
material on whatever is relevant to the public mission of their agency.

The contrast with commercial and nonprofit health sites could not
be starker. Visitors to WebMD.com, About.com, and other private sites
see material regarding specific illnesses and have the option to order
medication from online drug pharmacies. But in looking for informa-
tion on diseases and illnesses, patients are bombarded with ads, video
clips, sponsored links, and targeted appeals. Sponsorship is less clear on
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commercial sites, and some push products linked to the corporate inter-
ests that finance the sites.

It has been estimated that there are more than 100,000 websites
devoted to health-related subjects;2 they range from official government
websites to those of nonprofit organizations and commercial sites spon-
sored by pharmaceutical companies. WebMD.com and About.com have
become popular places to go for medical information. Google Health,
Microsoft, and RevolutionHealth.com (started by former America
Online founder Stephen Case) meanwhile have developed new portals
that offer consumers information on health and fitness. These sites allow
anyone with or even without medical knowledge to become a “contrib-
utor” and write pages that they deem helpful for medical care.3

In comparing commercial websites with those in the public sector, it
becomes apparent that they have different incentives for online content,
advertising, and access.4 Private sites are more likely than public ones to
engage in niche strategies focusing on prominent illnesses and to have
site sponsors selling products that they manufacture. They furthermore
rely much more substantially than government sites on commercial
advertising and are less likely to be accessible to non–English speakers
and those with physical impairments. That makes commercial sites less
available to underserved groups and exposes patients to real or potential
conflicts of interest.5

There also can be withholding of damaging information or conflicts
of interest in the presentation of medical data at for-profit websites. Dur-
ing a lawsuit over one of its antidepressant drugs, Avandia, the drug
company GlaxoSmithKline posted clinical trial data online for various
pharmaceuticals. Independent researchers reanalyzed the data and in an
article published in the New England Journal of Medicine claimed that
“Avandia posed a heightened cardiac risk.” Their discovery led to calls
for legislation requiring drug manufacturers to disclose clinical trial
results.6

This chapter evaluates the online content of government, commercial,
and nonprofit health care websites. We use a detailed content analysis of
health department websites maintained by the fifty state governments
from 2000 to 2007; a 2007 study of the content of the forty-four most
popular commercial websites, as judged by the Nielsen/Net Ratings; and
a 2007 analysis of the thirty top nonprofit sites, as determined by the
Medical Library Association. (See appendix B for the list of sites
involved in each analysis.) We investigate interactive features, online
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reports and databases, readability level, accessibility for non–English
speakers, accessibility for disabled users, commercial advertising, spon-
sorship disclosure, and the presence of privacy and security statements.

In general, we show that private websites offer a wealth of medical
information but are more likely than public sites to have ads, create real
or perceived conflicts of interest, and have weak disclosure of site spon-
sors, limiting their overall utility to health care consumers. Since national
public opinion surveys demonstrate that people are twice as likely to visit
a private as a public site, the contrasts between public and private sites
show the risks facing those who rely primarily on commercial locations.

WEBSITE QUALITY

Having strong website quality standards is crucial to the future of pub-
lic use of electronic health resources. According to federal authorities,
two-thirds of Americans who use the Internet for health care information
have problems evaluating the accuracy of electronic sources.7 Only 20
percent of patients say that they are able to find all the information that
they need when they search the web.8 The wide variety of site sponsors,
the different ways in which information is presented, and variations in
use of ads and sponsored links is confusing to ordinary users. Such lack
of clarity regarding site sponsors or sources of information presented
complicates individuals’ ability to rate the reliability of the online infor-
mation that they review.9

Such aspects of digital sources of medical information make it difficult
to know which sites contain objective, authoritative advice. There is
tremendous variation in the content and design of online medical sites.
Some feature interactive services, while others function more as static
billboards of health information. It is not always clear what a site’s ori-
entation is. Some sites do not present themselves as commercial in nature
even when they are, and most seek to raise their visibility and traffic level
by appearing to present clear, objective, and noncommercial informa-
tion. Some for-profit sites even masquerade as nonprofit sites through
unclear disclosure of their sponsors.

To help consumers judge online information, policy advocates have
proposed adoption of a code of conduct for web portals. The Health on
the Net Foundation (HON) is one organization that has developed
guidelines for presenting information that cover authoritativeness (infor-
mation should be given by medical professionals), complementarity
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(information should supplement, not replace, the physician-patient rela-
tionship), confidentiality (site security and privacy should be main-
tained), attribution (sources should have appropriate references),
justifiability (proper evidence should be presented), transparency of
authorship and sponsorship (authors and sponsors should be clearly
identified), and honesty in advertising and editorial policy (ads and orig-
inal content should be clearly differentiated).10

Websites that meet those standards are allowed to place the HON seal
of approval—designed to be similar to the Good Housekeeping Seal of
Approval—on the site. That tells consumers that certain sites meet high
standards of website quality and that they can trust the information that
those sites present. So far, however, few commercial health-related sites
have acquired the HON seal of approval, indicating that most are unable
to guarantee that their information is clear, authoritative, transparent,
and honest.

Other observers have pointed out the importance of accessibility
and readability on health websites. One study of English- and Spanish-
language medical websites found that the reading level required to com-
prehend the material completely is too high for the average person. For
example, all of the English-language sites and 86 percent of the Span-
ish-language sites examined required the user to have at least high
school reading ability, which far exceeds the reading proficiency of
many Americans.

In addition, much of the information found on the sites included inac-
curacies or was incomplete.11 Some sites had material that was out of
date, misleading, or downright dangerous to health care consumers.12 In
the world of digital medicine, it is crucial for consumers of online infor-
mation to be aware of what they are reading and to evaluate material
very carefully in order to protect their own well-being.

DISCLOSURE OF SPONSORS

Nearly all health care websites disclose the sponsor of the page. With
state government sites, it is obvious that the site is operated by the pub-
lic sector; these sites feature the state emblem and offer links to official
government agencies. Meanwhile, nonpublic—commercial or non-
profit—sites feature an “About Us” link that tells the user what entity
sponsors the site and what its activities are.

2 2 ONLINE CONTENT AND SPONSORSHIP

02 0276-4 ch2  3/13/09  2:36 PM  Page 22



However, with nonpublic sites, the level of detail in the disclosure is
weak. We identified three levels of detail: a little, some, or a lot of detail.
“A little” means that the site listed the name, address, and phone num-
ber of the sponsor; “some” means that the site provided information
regarding the sponsor’s activities; and “a lot” means that the site
included material on what the sponsor has done, what its goals are, who
its contributors are, and what its products are.

None of the commercial or nonprofit sites investigated were catego-
rized as providing “a lot” of detail. Sixty-eight percent of commercial
sites and 17 percent of nonprofits fell within the category of “a little”
detail, while 32 percent of commercial sites and 83 percent of nonprofit
sites offered “some” disclosure. Most disclosure statements offered min-
imal information, such as name and address, but not much material on
organizational goals, activities, or purposes.

For example, the About Us section for WebMD.com is buried near the
bottom of a page containing a large number of medical links. Its state-
ment offers little information about who operates the site and forces vis-
itors to go to other places for information on contributors. As quoted
here in full, the disclosure statement leaves much to be desired:

The WebMD content staff blends award-winning expertise in med-
icine, journalism, health communication and content creation to
bring you the best health information possible. Our esteemed col-
leagues at MedicineNet.com are frequent contributors to WebMD
and comprise our Medical Editorial Board. Our Independent Med-
ical Review Board continuously reviews the site for accuracy and
timeliness.

Despite the appearance of openness in this statement, the link to
MedicineNet.com is not clickable, which means visitors must exit
WebMD.com and independently enter the URL of that site to view it.
That additional step may be enough to discourage many people from
linking to the disclosure material. When visitors cannot click through to
a new website, they generally get frustrated and do not pursue additional
information. On accessing MedicineNet.com’s About Us section, which
is located on a crowded page, visitors find the following information:

MedicineNet.com is an online, healthcare media publishing com-
pany. It provides easy-to-read, in-depth, authoritative medical
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information for consumers via its robust, user-friendly, interactive
web site. Since 1996, MedicineNet.com has had a highly accom-
plished, uniquely experienced team of qualified executives in the
fields of medicine, healthcare, Internet technology, and business to
bring you the most comprehensive, sought-after healthcare infor-
mation anywhere. Nationally recognized, doctor-produced by a
network of over 70 U.S. board certified physicians, Medicine
Net.com is the trusted source for online health and medical infor-
mation. The doctors of MedicineNet are also proud to author
Webster’s New World(tm) Medical Dictionary, first and second edi-
tions (January 2003), John Wiley & Sons, Inc.; ISBN: 0-7645-
2461-5. MedicineNet, Inc.’s main office is in San Clemente,
California, and the corporate office is in New York, New York.
Please reference www.wbmd.com for corporate information.

Only by clicking on wbmd.com does one find information on the com-
pany’s board of directors and management team, but little information is
given on what the corporation does.

The information included in the About Us links notes that WebMD.
com and MedicineNet.com are corporate entities that publish informa-
tion online that is developed by executives in the fields of medicine,
health care, Internet technology, and business. But they provide no details
on who those individuals are or what their financial interests are. The site
offers virtually no guidance to consumers interested in details about site
sponsors, only statements of generic content that are not helpful in eval-
uating the accuracy, objectivity, or fairness of the material presented.

Weak disclosure of sponsors on WebMD.com and other commercial
sites makes it difficult for consumers to determine who is behind them.
Visitors do not receive basic information regarding the commercial inter-
ests of site sponsors and how those interests might affect the medical
advice presented or products pushed on the site. Having little or no back-
ground information is risky for consumers because they have no way to
evaluate the real or potential conflicts of interest that may exist on such
websites.

ACCESSIBILITY

Accessibility is a major goal of U.S. policymakers. Legally, equity in
access to government services is mandated for particular groups, such as
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physically impaired individuals (through the U.S. Rehabilitation Act)
and racial minorities (through equal opportunity legislation). There also
is social and political pressure for policymakers to provide equitable
access; for example, advocacy groups representing people with low edu-
cation or low literacy as well as non–English speakers lobby to ensure
fair access to medical information.13 Finally, there are economic incen-
tives for improving access. In order to reach the economies of scale nec-
essary to make technology cost effective, governments need to boost the
number of website visitors. Anything that limits traffic weakens the long-
term economic rationale for electronic government.

One key aspect of accessibility involves disability. U.S. census figures
indicate that 49.7 million Americans have a long-lasting physical
impairment. That figure includes 9.3 million with a disability that
involves sight or hearing; 21.2 million with a condition that limits basic
physical activities; 12.4 million with a physical, mental, or emotional
condition that limits their ability to learn or remember; 6.8 million with
a condition that interferes with their ability to dress or bathe themselves;
and 18.2 million with a condition that makes it difficult for them to
leave their homes.14

Given the fact that 19.3 percent of the U.S. population suffers from
one or more physical impairments, it is critical that government web
designers ensure the accessibility of e-health resources regardless of user
disabilities related to sight, hearing, or movement. In order to determine
how accessible state health websites are for the physically impaired, we
employed Watchfire’s automated software on usability (known as
“Bobby”), which scans websites for a number of features designed to
improve usability for people with different kinds of impairments.

For example, it is crucial to have appropriate color contrasts in web-
site texts and backgrounds so that visually impaired people can read
what is on the computer screen. In addition, it is important to have text-
equivalent “alt” tags on images so that software used by the visually
impaired that converts text to audio signals recognizes that a picture of
the U.S. Capitol (or any other object) is of that building (or object).

For individuals with hearing impairments, websites need to display
procedures for using Text Telephones (TYY) or Telecommunications
Devices for the Deaf (TDD), tools that allow deaf individuals to com-
municate with government officials through text display devices. They
require agencies to have designated telephone lines so that when hearing
impaired people call, both parties have access to TYY/TDD machines.
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For those with limited mobility, data tables need to be written in a
clear and hierarchical way so that software programs can make sense of
online information. Specialized software for individuals with mobility
impairments helps them navigate complex databases and documents, for
example, through voice commands or eye movements. Failure to have
well-designed website features may drive potential users away and limit
user traffic at a health site.

We took the attributes identified by Watchfire’s “Bobby” software and
applied the priority level one standard recommended by the World Wide
Web Consortium (W3C) in assessing the websites. The minimum stan-
dard for website accessibility recommended by disability advocates, it
checks for compliance with a variety of accessibility features such as text
equivalents for audio, video, or pictures; the ability to output text to
Braille displays or speech synthesizers; use of appropriate color back-
grounds, markup, and style sheets that convey the layout and structure
of text and data; and adaptability to voice commands or to head and eye
movements. We judged both public and private health websites to be
either in compliance or not in compliance.

Our findings reveal improvement in accessibility over time. In 2003,
30 percent of the state health department sites met the W3C accessibil-
ity test, and the percentage increased over time, to 40 percent in 2004;
42 percent in 2005 and 2006; and 52 percent in 2007. However, the
results show that more than twice as many public sites as private sites
were deemed to be accessible. In 2007, only 18 percent of commercial
sites and 13 percent of nonprofit sites were accessible, while 52 percent
of public sector sites were.

The higher degree of accessibility for disabled individuals on public
sites demonstrates greater justice and equity in access to public e-health
resources. Commercial sites are set up to make money, and they do not
have the same incentives as government agencies to help underserved
populations. That clearly limits the benefits of electronic health
resources for millions of individuals with visual, hearing, or physical
impairments; as a result, many of the people who have the greatest need
for up-to-date medical information are least able to share the advantages
of online sources.

Language accessibility represents another crucial dimension of web-
site accessibility. When 17.9 percent of the U.S. population speaks a lan-
guage other than English at home, the ability of these individuals to
make use of e-health resources becomes an issue. In some parts of the
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country, the portion of the population that does not speak English rises
to more than one-third. For example, 39.5 percent of residents in Cali-
fornia and 36.5 percent of those who live in New Mexico speak a non-
English language at home.15

The presence of so many people in the United States who do not speak
English represents a major challenge for health care providers. It is diffi-
cult for medical professionals to communicate with them and for them
to comprehend health care information, whether presented in person or
over the Internet. For something as important and personal as health
care, clear communication is vital. Patients need to understand nuances
of meaning related to medical treatment and diagnosis.

To evaluate language accessibility, we looked at whether health web-
sites provided information in languages other than English. In 2000, only
10 percent of state health sites provided any kind of non-English materi-
als. The numbers were not much better over the next two years. In 2001,
8 percent of state health department sites offered translations of English-
language materials; 10 percent did so in 2002.

However, the number of sites providing translations rose thereafter. In
2003, 32 percent of state health websites had medical information in lan-
guages other than English. That number increased to 44 percent in 2004
but dropped down to 34 percent in 2005 as some agencies took some
foreign language materials offline for security reasons, such as material
about anthrax or other dangerous organisms or contaminants. In 2006,
76 percent of sites provided translations; in 2007, 44 percent did so.

Commercial sites fared much worse on the dimension of language
accessibility. Only 16 percent of for-profit health websites provided
translations, well below the level of government websites. The low level
of language accessibility on commercial sites demonstrates the relative
lack of interest these health information providers have in serving non-
English-speaking populations. Since some of these people are poor or are
not in a position to take advantage of electronic resources because of
lack of access to computers and digital technology, businesses do not pay
much attention to them.

In contrast, nonprofit sites do much better than commercial sites on
language accessibility. Fifty-seven percent of nonprofit sites offer transla-
tions, similar to the percentage of public sector health sites. Because they
have a broader mission than commercial sites, they take more seriously
the task of helping those in need of language assistance to understand the
information that they present.
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The poor numbers for commercial websites suggest that businesses
have a long way to go before equal access is available. At the national
level, statutes dealing with federal elections require that communities
with any non-English-speaking population exceeding 5 percent must
provide ballots in the native language of that group.16 In the same spirit,
government agencies mandate equal access for those with physical
impairments. If the principle of equal access were applied to health infor-
mation, many websites would flunk the accessibility standard established
by the federal government in other areas.

READABILITY

Literacy is the ability to read and understand written information.
According to national statistics, about half of the U.S. population reads
at the eighth-grade level or lower.17 Not only is that a general problem,
but there also are troubling differences in literacy by race, gender, edu-
cation, and income. Minorities, women, and those of limited education
and income typically have more difficulty comprehending the written
word than their counterparts.18

Poor literacy is a particular concern in the area of health due to the
sensitivity of medical information and the importance of good health to
quality of life and general well-being. As health sites place more infor-
mation and services online, electronic resources need to be understand-
able by a wide range of consumers. That imperative is especially salient
given growing evidence documenting significant health illiteracy and its
relationship to cost and quality of medical care and access to it.19

Healthy People 2010 defines health literacy as “the degree to which indi-
viduals have the capacity to obtain, process, and understand basic health
information and services needed to make appropriate health deci-
sions.”20 If information on official health websites is written at too high
a level for visitors to comprehend, online technology will not reach its
full potential as a public health information tool.

Failure to write documents in an understandable manner makes it
more difficult for officials to address social, political, and economic
inequities. A number of researchers have evaluated various forms of
written communications—such as warning labels, brochures, forms, and
instructions—to see whether they are written at a reasonable level.
Results indicate that pamphlets and educational materials frequently are
too complicated for the populations that they target to understand.
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Indeed, a review of 216 published articles on health literacy by the Coun-
cil on Scientific Affairs found widespread evidence of health illiteracy
and clear links between poor literacy and inadequate understanding of
medical treatments.21 Often, research has found racial disparities and
other types of class-based barriers to comprehension of medical infor-
mation. 22 Although Medicaid enrollees read at approximately the fifth-
grade level, most health care information is written at the tenth-grade
level or higher.23

To see whether such findings hold up for public e-health resources, we
examined public and nonpublic health websites to test the readability, by
grade level, of the front page of each site. We employed the Flesch-
Kincaid test, a standard tool for evaluating readability that is used by the
U.S. Department of Defense. It computes readability by dividing average
sentence length (number of words divided by number of sentences) by
the average number of syllables per word (number of syllables divided by
the number of words).24 Its central premise is that if all citizens are to
fully understand what they read, sentence structure and word usage can-
not be too complicated.

As shown in table 2-1, the average readability of state health websites
was at the grade 11.2 level in 2003, grade 10.6 level in 2004, grade 10.9
level in 2005, grade 10.7 level in 2006, and grade 11.4 level in 2007. The
readability of 70 percent of sites in 2003, 50 percent in 2004, 62 percent
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T A B L E  2 - 1 . Health-Related Websites by Readability Level
Percent of sites

Com- Non-
mercial profit

Government sites
sites sites

Readability level 2003 2004 2005 2006 2007 2007 2007

Fourth grade or less 2 12 10 2 6 2 10
Fifth grade 2 2 2 2 0 7 0
Sixth grade 2 0 0 2 0 7 3
Seventh grade 0 2 4 7 4 11 7
Eighth grade 0 0 4 4 6 23 7
Ninth grade 4 10 6 7 8 11 10
Tenth grade 8 12 8 4 10 11 10
Eleventh grade 12 12 4 0 12 7 7
Twelfth grade or more 70 50 62 72 54 21 46
Mean grade level 11.2 10.6 10.9 10.7 11.4 8.7 9.6

Source: Authors’ e-health content analysis, 2003–07.
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in 2005, 72 percent in 2006, and 54 percent in 2007 was at the twelfth-
grade level. The readability of only 6 percent of sites in 2003, 16 percent
in 2004, 20 percent in 2005, 17 percent in 2006, and 16 percent in 2007
fell at the eighth-grade level or below, which is the reading level of half
of the U.S. public.

Those numbers are worse than those for nonpublic sites. The read-
ability of commercial health websites was at an average grade level of 8.7
in 2007, and the mean level for nonprofit sites was 9.6. Only 21 percent
of commercial sites and 46 percent of nonprofit sites were written at the
twelfth-grade level. Most fell significantly closer to the reading level of
ordinary Americans.

Based on this analysis, it is obvious that many health sites are written
well above the reading level of the typical American, especially on gov-
ernment and nonprofit sites. Commercial sites do relatively better
because they want to sell products and have a clear incentive to make
sure visitors understand the material that they present. They want peo-
ple to acquire timely health information and have access to online med-
ical services.

CONTENT AND SERVICES

We also analyzed the content of health websites. From our analysis, it is
evident that both public and private sites have placed a wide variety of
publications, data, and services online. As shown in table 2-2, nearly all
websites offer publications and databases, and most provide online
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T A B L E  2 - 2 . Health-Related Websites Providing Publications, Data, and Services
Percent of sites 

Com- Non-
mercial profit 

Government sites
sites sites

Option provided 2000 2001 2002 2003 2004 2005 2006 2007 2007 2007

Publications 88 98 98 100 100 98 100 100 91 97
Data 42 72 64 98 98 94 94 100 91 100
Audio clips 6 2 0 6 16 4 28 26 30 40
Video clips 4 4 6 2 18 16 38 46 50 40
Online services 20 36 20 48 68 92 92 98 96 100
Credit card payment 4 24 10 28 36 76 66 74 43 40

Source: Authors’ e-health content analysis, 2000–07.
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services. In the public sector, common services include the option to
compare the performance of hospitals, find medical professionals, and
order reports.

On commercial and nonprofit sites, visitors can order medications,
ask questions, and seek professional care. For example, sites such as
WebMD.com allow users to spot the warning signs of skin cancer and
learn how to assess their “sleep personality.” After watching videos or
slideshows, people can access ads that provide pharmaceutical or alter-
native remedies to particular maladies. Private sites are more likely to be
media rich and to offer audio and video clips. Because consumers like to
receive information in a nontext, visual form, having health materials in
video format is a good marketing strategy. However, public sector health
departments are more likely to feature the ability to pay for online pur-
chases by credit card. States are placing more and more services online,
and that makes it easy for patients to pay for the desired services.

INTERACTIVITY

Commercial and nonprofit sites are more likely than government web-
sites to offer interactive features. For example, technology is available
that allows websites to provide updates electronically through newslet-
ters, e-mail messages, and magazines to people who register their inter-
ests in particular areas. It also is possible to tailor website information to
the personal interests of visitors and to access websites not just through
desktop or laptop computers but through mobile devices such as cell
phones or personal digital assistants (PDAs).

Except for e-mail, public sector sites have been less likely than non-
public ones to embrace interactive technologies (see table 2-3). Eighty-
two percent of commercial sites and 67 percent of nonprofit sites offer
electronic updates, while only 38 percent of state health departments do
so. In 2007, website personalization was available from 82 percent of
commercial sites and 50 percent of nonprofit sites but only 4 percent of
public sites. Fourteen percent of commercial sites, 23 percent of non-
profit sites, and 0 percent of public sites provide PDA access.

PRIVACY AND SECURITY

Privacy and security are major concerns of many web users. In a national
survey undertaken by the nonprofit Council for Excellence in Government,
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confidentiality was at the top of the list of problems that Americans had
with government websites.25 People expressed fear over the privacy of
online transactions and threats to confidential information stored online.
The most negative worries that citizens had about e-government were
about terrorists making use of online information (32 percent), users
having less personal privacy (24 percent), hackers breaking into personal
computers (19 percent), and people without Internet service getting less
government service (13 percent).26 Those fears need to be taken seriously.
If citizens do not have confidence in public websites, they are not likely
to make use of the electronic resources that they offer.27

Privacy issues are of special concern in the area of health because of
the sensitivity of medical data. With the increasing number of online
transactions on government health websites, citizens fear security
breaches that will compromise their confidential information. Well-
publicized unauthorized disclosures at some medical establishments have
intensified concerns, placing privacy and security center stage in the 
e-health debate among the general public.28

A study of popular health sites revealed that the privacy policies of
many fall short of the public’s desired standards. Most statements did
not meet minimum standards, such as by “providing adequate notice,
giving users some control over their information, and holding the sites’
business partners to the same privacy standards.”29 National surveys find
that visitors say that they are less willing to provide personal informa-
tion on websites that have marketing partners (88 percent), that auto-
matically collect information through cookies (79 percent), that are
sponsored by an insurance company (45 percent) or a pharmaceutical
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T A B L E  2 - 3 . Health-Related Sites Offering Interactive Features
Percent of sites 

Com- Non-
mercial profit 

Government sites
sites sites

Feature 2000 2001 2002 2003 2004 2005 2006 2007 2007 2007

E-mail 64 84 88 92 94 86 98 96 91 80
Comments 24 0 8 24 32 26 56 48 64 67
Updates 4 4 6 8 14 14 38 38 82 67
Personalization 2 2 2 0 2 6 0 4 82 50
PDA access -- -- -- 0 0 0 0 0 14 23

Source: Authors’ e-health content analysis, 2000–07.
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company (40 percent), or that are promoted in national television adver-
tisements (19 percent).30 Since many commercial sites feature one or
more of those characteristics, public concerns about the privacy and
security of electronic information online are understandable.

As shown in table 2-4, there have been major improvements in the
provision on state health department websites of privacy and security
statements outlining how those concerns are addressed. In 2000, only 8
percent of health departments had an online privacy policy and only 4
percent had a security policy. However, by 2007, the numbers had grown
to 88 percent for privacy policies and 56 percent for security policies.
Nearly all commercial sites and 77 percent of nonprofit sites offer pri-
vacy policies, and 84 percent of commercial sites and 40 percent of non-
profit websites provide security policies.

We also examined health department privacy policies. Among the
issues considered important in this area are whether the privacy state-
ment prohibits commercial marketing of visitor information, use of indi-
vidual profiles or “cookies” to identify visitors, disclosure of personal
information without the prior consent of the visitor, or disclosure of vis-
itor information to law enforcement agents. Prohibition of such practices
keeps consumers from being bombarded with “spam” and from having
their online movements monitored through digital technology.

Our analysis found major improvements over the last few years (see
table 2-5). In 2001, only 14 percent of state health websites prohibited
the commercial marketing of information provided by visitors, 16 per-
cent prohibited cookies, and 12 percent banned the sharing of personal
information without prior consent. However, by 2005, 82 percent had
policies prohibiting the commercial marketing of visitor information, 26
percent prohibited the use of cookies or individual profiles, and 80 per-
cent said that they did not share personal information, a marked increase
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T A B L E  2 - 4 . Health-Related Sites Having Privacy and Security Policies
Percent of sites 

Com- Non-
mercial profit 

Government sites
sites sites

Policy 2000 2001 2002 2003 2004 2005 2006 2007 2007 2007

Privacy 8 32 46 68 76 86 78 88 98 77
Security 4 22 38 46 50 62 68 56 84 40

Source: Authors’ e-health content analysis, 2000–07.
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from 38 percent during the previous year. That is in contrast with the 76
percent of sites that said that they could disclose visitor information to
law enforcement agents, up from 42 percent a year earlier. The substan-
tial increase in states willing to disclose information to law enforcement
agencies reflects, in part, additional security measures implemented in
the wake of the Patriot Act and the report of the 9-11 Commission.

Nonpublic sites do well on several privacy dimensions. Seventy-seven
percent of commercial sites and 70 percent of nonprofit sites prohibit the
commercial marketing of visitor information, while 77 percent of com-
mercial sites and 60 percent of nonprofit sites prohibit sharing of per-
sonal information obtained during site visits. However, commercial sites
do poorly on use of cookies. None of the for-profit sites and only 20 per-
cent of the nonprofit sites prohibit use of cookies, which allows websites
to compile and store information on visitors and employ that material
for their own purposes.

COMMERCIAL ADVERTISING

Few state health department websites feature commercial advertising.
Overall, less than 4 percent of sites studied between 2000 and 2007 had
product ads, and many did not have user fees to access particular serv-
ices or information. There were few ads because government jurisdic-
tions did not want conflicts of interest to arise with respect to the health
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T A B L E  2 - 5 . Provisions of Health-Related Website Privacy Statements
Percent of sites 

Com- Non-
mercial profit 

Government sites
sites sites

Policy 2001 2002 2003 2004 2005 2006 2007 2007 2007

Prohibits commercial marketing 14 48 42 52 82 68 76 77 70
Prohibits cookies 16 4 16 18 26 20 42 0 20
Prohibits sharing of personal 12 42 44 38 80 64 44 77 60

information
Permits sharing of personal . . . 40 44 42 76 50 54 96 57

information with law 
enforcement agencies

Source: Authors’ e-health content analysis, 2000–07.
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information that they place online (see table 2-6). Policymakers under-
stand that the public arena is not a place where private companies should
be hawking their products or services. Since most government agencies
do not feature product endorsements, it is not surprising that we find few
ads on public sector sites. Just as people would be shocked to find an ad
for a headache or upset stomach remedy in a health department build-
ing, they do not want to see pharmaceutical commercials at government
websites.

However, 61 percent of commercial sites and 17 percent of nonprofit
sites have product ads, and some charge user fees. Advertisements range
from plugs for pharmaceuticals to spots on treatment at weight-loss clin-
ics and hospitals. Fifty-two of the commercial sites and 53 percent of
nonprofit sites feature ads from the sponsor of the site. That means that
these sites are embedding advertisements from their own sponsors within
the medical advice that they offer.

In addition, many sites engage in targeting needy patients. For exam-
ple, 27 percent of commercial sites are designed for specific groups, such
as the poor, elderly, or disabled or those having particular diseases. Even
nonprofit sites are not immune; 30 percent of them target particular
groups. That means that those who are most vulnerable to commercial
marketing are the ones most exposed to advertising appeals.

To demonstrate the prevalence of advertising on commercial sites, we
studied ads on three of the most popular health sites: WebMD.com,
About.com, and MayoClinic.org. In June 2007, when we examined the
sites, WebMD had sixteen text ads, twenty banner ads, and twelve links
to medical ads supplied by Google.com. Figure 2-1 lists a selection of the
ads. One can see that most were in the medical and health area, but there

3 5ONLINE CONTENT AND SPONSORSHIP

T A B L E  2 - 6 . Health-Related Websites Having Commercial Advertising and User Fees
Percent of sites 

Com- Non-
mercial profit 

Government sites
sites sites

Policy 2000 2001 2002 2003 2004 2005 2006 2007 2007 2007

Ads 4 0 0 0 18 0 0 2 61 17
Fees . . . . . . 2 4 42 4 52 48 9 10

Source: Authors’ e-health content analysis, 2000–07.
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also were ads for fitness, food, household, and other products. In addi-
tion, there were a variety of sponsored Google Ad links such as www.
MassGeneral.org/Cancer, www.easyweightlosstea.com, www.skincareRX.
com, www.bestpricetanning.com, and www.thefootdoctor.com.

About.com featured fifty-two display ads, which spanned the gauntlet
of medical, fitness, food, household, and other products (see figure 2-2).
The site also included sponsored Google Ad links such as www.The
OrthopedicSite.com, www.kneereplacement.com, www.BrighamAnd
Womens.org, and www.RevolutionHealth.com. The site included
“Offers,” a feature that provides hundreds of sponsored links to specific
diseases and conditions. According to the website, “These offers are
linked to ads purchased by companies that want to advertise next to rel-
evant content, based on a set of keywords they specify. The offers are
administered, sorted, and maintained by a third party.”
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F I G U R E  2 - 1 .  WebMD Ads

Source: Authors’ compilation.
a. Prontix (acid reflux disease); Seroquel (bipolar disorder) by AstraZeneca; Actonel (bone health); Mederma for Kids; 

Herceptin (breast cancer) by Genentech; Enbrel (clearer skin) by Amgen; Enablex (overactive bladder) by Novartis; Rituxan (RA 
support) by Genentech; Aricept (Alzheimer‘s) by Eisai and Exelon; pain relief medication by the Stryker Corporation; various 
cancer treatments by AstraZeneca; knee pain treatments by Zimmer; asthma medication by Genentech and by Novartis; skin care 
treatments by Unilever; MS LifeLines; cardiac device videos from Saint Jude Medical Center; Tylenol by McNeil; St. Joseph’s Aspirin 
by McNeil; Claritin by Schering-Plough. 

b. WebMD Weight Loss Clinic; Nebraska Medical Center.
c. Minute Maid enhanced juices; Applebees; Splenda brand sweetener; Smart Start cereal by Kellogg’s.
d. Colgate toothpaste; Secret antiperspirant by Proctor and Gamble; Huggies diapers.
e. Quest minivan by Nissan’s; The Biggest Loser Club. 
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As shown in figure 2-3, the nonprofit Mayo Clinic site featured far
fewer ads than its commercial counterparts. Overall, there were sixteen
spots, such as those for Zetia by Merck/Schering-Plough Pharmaceuti-
cals, Lyrica by Pfizer, and Lipitor by Pfizer.

In general, these results demonstrate that nonprofit websites rely on
ad revenue, although not to the same extent as their commercial coun-
terparts. Nonprofit sites are far less likely to feature commercial adver-
tisements or to have the real or perceived conflicts of interest that are of
concern to consumers. Unsuspecting people may visit commercial sites
not realizing what the sponsor’s financial interests in the site are, and
they may not understand how some of the information on the sites may
be affected by those interests. That exposes them to either real or poten-
tial conflicts of interest in the site’s provision of medical information.
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F I G U R E  2 - 2 .  About.Com Ads

Source: Authors’ compilation.
a. AmbienCR by Sanofi-Aventis; Topamax by Ortho-McNeil; Neurologics; Boniva by Roche Laboratories; Mirapex by 

Boehringer Ingelheim Pharmaceuticals; Namenda by Forest Laboratories; Abbott Laboratories; Seroquel by AstraZeneca; Gemzar 
by Eli Lilly Company; Lipitor by Pfizer; Sonafi Aventis; American Cancer Society; Plavix by Sanofi-Synthelabo; Bausch and Lomb. 

b. The Zone Diet. 
c. McDonald’s Southwest salad; Organic Valley Family of Farms; Medifast; Dunkin Donuts; Eukanuba pet food. 
d. Bounce by Proctor and Gamble; Cingular Wireless; Ebay Motors; Ann Taylor LOFT; Philips Electronics; Blockbuster; Sleepy’s 

the Mattress Professionals; Netflix; Circuit City; Evenflo; Best Buy; Microsoft Office System. 
e. Select Comfort; GameTrap by Turner Broadcasting; Crucial Technology of Micron Technology; Embassy Suites Hotels; 

Ask.com; MSN live search by Microsoft; Classmates.com; Hilton Hotels; Starwood Hotels and Resorts; Dish Network; Phonack; 
University of Phoenix; Thermage; Sprint Nextel; Elvis Presley Enterprises; Verizon; Allstate Motor Club; Vacations to Go; Comfort 
Suites by Choice Hotels.
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QUALITY OF MEDICAL INFORMATION

It is difficult to gauge the quality of medical information found on health
care sites. Many state health department websites have no detailed infor-
mation on specific illnesses. For commercial sites, there is little consen-
sus on what constitutes accurate, unbiased, complete, and
comprehensive advice. As patients often discover when they seek second
opinions, reasonable observers may disagree on disease diagnosis and
treatment.

Nevertheless, some researchers have questioned the reliability and
accuracy of online information.31 A study by Eysenbach and others
demonstrates that medical websites vary enormously in the validity of
their information.32 Although the amount of accessible information has
risen dramatically, there are few standards governing the provision of
online materials. Some information is incomplete or inaccurate or is
sponsored by pharmaceutical firms with a financial stake in particular
treatments.

One way of comparing websites is to see how they handle the same
illnesses. If all sites feature the same information presented essentially the
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F I G U R E  2 - 3 .  Mayo Clinic Ads

Source: Authors’ compilation.
a. Zetia by Merck/Schering-Plough Pharmaceuticals; Lexapro by Forest Pharmaceuticals; Nexium by AstraZeneca; Vytorin by 

Merck/Schering-Plough Pharmaceuticals; Lyrica by Pfizer; Lipitor by Pfizer; Remicade by Centocor; Valtrex by GlaxoSmithKline; 
Exubera by Pfizer; Nuelasta by Amgen; Abilify by Bristol-Meyers Squibb; Boniva by Roche Laboratories; Crestor by AstraZeneca; 
Rituxan by Genentech; Viagra by Pfizer; Celebrex by Pfizer.
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same way, it suggests that everyone is drawing on the same health
resources and making a good faith effort to bring accurate material to
the attention of the general public. However, if there are significant dif-
ferences, it raises the possibility that regardless of what independent
experts might think, sites may have attempted to influence either the con-
tent or presentation of the information. That could reflect corporate
interests, differences in niche strategies, or the amount of effort put into
the presentation.

To look at discussions of diagnosis and treatment, we compared how
the websites of WebMD.com, About.com, and MayoClinic.org handled
three common diseases: breast cancer, strokes, and kidney stones. In gen-
eral, the Mayo Clinic’s material on each of the three was the most
detailed and informative. The relative lack of advertisements and prod-
uct links made Mayo’s information easy to read and follow. Mayo
allowed users to click “print this section” or “print all sections” when
viewing information on a particular condition, so that users could obtain
a paper copy of all the information that they wanted.

In contrast, WebMD had several sponsored resources on the individ-
ual disease pages, often financed by drug companies or hospitals that
make a product or provide a service dealing with that condition, such as
AstraZeneca for breast cancer. That poses real or potential conflicts of
interest that may affect medical patients. Meanwhile, About.com had
sponsored links and “health offers” all over its pages about individual
diseases, making it hard to find relevant information about a disease
itself. The site even included a sponsored link to material on WebMD.
For example, advice on strokes included links to WebMD entitled “Get
Expert Info on Strokes: Causes, Symptoms, Treatment, and Prevention.”
Furthermore, there were links to Healthfair.com (“Stroke Prevention:
Carotid Artery Ultrasound Test. Schedule a Screening Online Today!”)
and HealthSmarts.com (“Stroke Facts: New Treatment Information and
the Latest News on Stroke. Free Tips!”).

While the Mayo Clinic provided all of its own researched informa-
tion, WebMD obtained its information from a variety of sources, which
usually were listed at the bottom of each page. About.com often did not
identify any sources and in some cases used laypersons as “experts.”
That violates the Health on the Net Foundation’s principle that states
that quality websites should provide only information from medical pro-
fessionals who are authorities in a relevant field.33 In its section concern-
ing breast cancer, About.com listed Pamela Stephan as its health care
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expert. She has no obvious medical credentials; she is instead a breast
cancer survivor described as “a professional graphic designer, with a
solid background in print and electronic media. She currently runs her
own web design business, and volunteers for a breast cancer organiza-
tion. In her spare time, she loves to cook, to grow herbs and vegetables,
experiment with Origami, and stay fit.” The contrasts across the three
sites in information presentation and sources of information suggest
there are substantial differences in the quality of the medical expertise
behind each set of recommendations.

CONCLUSION

To summarize, it is apparent from this study of online content and spon-
sorship that there are many differences in the online content of govern-
ment, commercial, and nonprofit health sites. Commercial web pages are
more likely to have ads, create real or perceived conflicts of interest, and
have weak disclosure of site sponsors. They also are less likely to be
accessible to those with physical impairments. Public sector sites, in con-
trast, are more accessible and have relatively few ads, clear sponsorship,
and few real or perceived conflicts of interest. Nonprofit sites are closer
to the commercial model, featuring ads and sponsored links.

The advertising and sponsorship differences are troubling because
they expose consumers to conflicts of interest without giving them much
of a way to evaluate patient risk. Little detailed information is offered on
sponsors of commercial sites, and product placements are interspersed
throughout sections offering medical advice. It is hard for visitors to dis-
tinguish “expert” recommendations from those of commercial advertis-
ers. That compromises the ability of health care providers to use online
information sources to serve the interests of ordinary people.

In addition, the differences in accessibility are problematic. According
to recent amendments to the U.S. Rehabilitation Act, government agen-
cies and commercial and nonprofit entities are required to provide equal
access to citizens regardless of physical impairment. Courts and policy-
makers have interpreted this to apply not just to bricks and mortar gov-
ernment but to electronic government. Part of the hope is that all citizens
will share equally in the benefits of digital technology. Experts have
defined universal usability as a vital goal of new technology. According
to one authority, technology should enable “more than 90 percent of all
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households [to be] successful users of information and communications
services.”34

Based on that standard, health websites have a long way to go.
Regardless of whether one looks at accessibility linked to literacy, phys-
ical impairment, or language skills, many health websites need to make
much better progress than they have to date. The level at which infor-
mation is written represents a major barrier to access, as does the failure
of many sites to enable disabled individuals or those who do not speak
English to access the information that they present online.

Software now exists that converts information to audio, text, or other
kinds of electronic signals for those with visual, hearing, and physical
impairments, allowing them to comprehend the contents of a website.
However, sites must be designed in a way that allows the software to
function properly. For example, images need “alt” text labels that iden-
tify the nature of the picture and data tables must be set up in a clear and
hierarchical manner.

National data reveal that “Internet access by people with disabilities
[in the United States] is one-half that of people without disabilities.”35

Only 22 percent of disabled but 42 percent of nondisabled individuals
have access to the Internet. Along with disparities based on literacy and
language skills, this more general digital divide raises serious issues of
equity and fairness in access to public e-health resources. Unless all
Americans share in the benefits of new technology, the advantages of the
Internet in terms of information and service availability will be denied to
those unable to take advantage of online resources.

The gap between information haves and have-nots should be a major
concern to those who make health care policy.36 Inaccessible websites
hurt the underprivileged and make it difficult to justify the investment in
technology that has taken place around the country. Unless these con-
cerns are addressed, e-health will remain the domain of highly educated
and affluent individuals who speak English and do not suffer from phys-
ical impairments.
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The use of technology in the United States is making progress, but it is
not progressing at a rate that is transformative. For example, health care
professionals are starting to rely on digital resources: half of U.S. physi-
cians use personal digital assistants, while only 14 percent of the general
population does so.1 However, when asked in a national survey about
other digital communications, only 27 percent of 1,837 responding
physicians involved in direct patient care of adults said that they had
adopted electronic medical records. Twenty-eight percent used e-mail to
communicate with colleagues, but only 7 percent did so routinely; simi-
larly, while 17 percent used e-mail to communicate with patients, only 3
percent did so routinely. Few also prescribed or ordered tests electroni-
cally (27 percent), received electronic alerts about potential problems
when prescribing drugs (12 percent), or practiced in high-tech office set-
tings that made regular use of electronic tools (24 percent).2

Other studies have shown similar slowness in the adoption of infor-
mation technology by primary care physicians. Of the 2,145 doctors
queried in one study, 20 to 25 percent indicated that they employed
“electronic medical records, e-prescribing, point-of-care decision sup-
port tools, and electronic communication with patients.” Around one-
third of those questioned reported that they had no interest in any of
those digital applications because of concerns over “costs, vendor in-
ability to deliver acceptable products, and concerns about privacy and
confidentiality.”3

CHAPTER THREE

Use of Technology
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In this chapter, we add a consumer component to the analysis of tech-
nology use. We employ a national public opinion survey to compare the
extent to which health care consumers seek medical information through
face-to-face, telephone, or digital communication. Generally, we find
that the revolution in health information technology still is in its infancy
among ordinary consumers and health professionals alike. Although
some people are making use of the Internet for health care information,
digital technologies are not supplanting more traditional forms of patient
contact and communication. The paucity of e-health use has negative
ramifications for the future of digital medicine.

It is important to understand how extensively the public uses infor-
mation technology because what consumers think and how they act has
ramifications for how the revolution in health information technology
unfolds. To what extent do people use digital and conventional modes
to communicate with providers, acquire health care information, or
make online purchases of prescription drugs and other items? To what
degree is digital technology used in addition to rather than in place of
conventional means of communication? The way in which people rely
on new communication channels matters greatly for the future of digital
medicine.

CONSUMER BEHAVIOR AND A DIGITAL REVOLUTION

One prerequisite for any digital revolution is substantial public use of a
new technology. It was fifty years before the telephone was in broad use
in the United States, and thirty years passed before 50 percent of the pop-
ulation had a television. With regard to the Internet, however, the 50 per-
cent mark was passed less than a decade after its invention, and the same
is true with regard to mobile phones.4 Clearly, technology use occurs at
a much more rapid rate now than in previous decades.

But that does not mean that health information technology has pro-
duced a revolution in the behavior of consumers or health care
providers. It is impossible to proclaim a revolution in health care com-
munications unless clinicians and consumers actually are making use of
new technologies and doing so in large numbers. It does not matter how
sophisticated new devices are or how much money health care providers
invest in information technology. Unless people draw on such resources
and see them as improving their ability to obtain quality and affordable
health care, there will be few major changes in the system as a whole.
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There are two aspects of consumer behavior that need to be explored.
First is overall usage of health care technology. How use of digital med-
icine compares with use of conventional medicine is an empirical ques-
tion. It is important to measure not just how many people are e-mailing
their doctors but whether that number exceeds the number of those who
visit doctors for face-to-face consultations or call them with questions. A
number of past studies have been limited by failure to compare usage
across a range of communication options.

Second is the issue of substitution versus complementarity. When peo-
ple e-mail health care providers, are they doing so as a substitute for con-
ventional communication or are they seeing old and new technologies as
complementary? Our hypothesis is that more often than not, digital com-
munication serves to complement rather than substitute for traditional
forms of communication. It is most likely that individuals who employ
any one technology—whether conventional or digital—will be signifi-
cantly more likely to employ others. For example, it stands to reason that
people visit doctors and then take information obtained through their
personal encounters to surf the web for additional material. That sug-
gests that personal or telephone encounters and use of the World Wide
Web for health-related purposes are mutually reinforcing.5

There is little doubt that digital technologies are transforming many
areas of human endeavor, from commerce and entertainment to govern-
ment and communications. But as argued previously, a variety of politi-
cal, social, and economic factors have limited usage levels. Low usage
along with inequities based on age, gender, education, income, and geo-
graphic location suggests the importance of understanding the con-
sumer’s perspective on digital technology. The way in which change
unfolds depends in part on how the public currently feels about digital
medicine.

NATIONAL E-HEALTH SURVEY

To gauge the extent to which residents rely on different communication
devices, we undertook a national public opinion survey regarding elec-
tronic health (see appendix A for information on sampling and ques-
tions). We asked respondents how often in the past year they had visited,
called, or e-mailed a physician or other health care professional; visited
a health-related website; or ordered prescription drugs or medical equip-
ment online. A total of ten questions was asked.
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Specific questions quizzed people on how often they had visited an
emergency room, telephoned a doctor or other health care provider for
medical or treatment advice, used e-mail to communicate with a doctor
or other health care provider, used e-mail or the Internet to communicate
with other people who had similar health conditions, used e-mail or the
Internet to purchase a prescription drug, used e-mail or the Internet to
purchase medical equipment or devices, looked on commercial Internet
websites for information about health care, looked on nonprofit Inter-
net websites for information about health care, or visited government
health department websites for information about health care.

Specific response categories for each of the items included “not at all,”
“once every few months,” “once a month,” and “once a week.” Because
of the lack of variation on the three digital mechanisms analyzed—com-
paratively few reported monthly or weekly e-mails, website visits, or
online purchases—we coded our outcome variables dichotomously, indi-
cating those who did and did not engage in each of five major health
communication behaviors during the previous year: making a personal
visit, making phone calls, using e-mail, using the web, and making online
purchases. These behaviors reflect common old and new modes of com-
munication with health care providers.

For our analyses, we developed three category variables describing
conventional communication behavior—in-person visits and telephone
calls. They indicate whether a respondent had visited or called a physi-
cian or other health care professional during the previous year or did so
“every few months or less” or “once a month or more.” Finally, we
developed a two-category variable indicating whether respondents were
high or low users of digital communication technology—that is, whether
they used e-mail, visited websites, or made online purchases. “Low
users” include those reporting use of one digital communication method
only; “high users” include those reporting use of two or more methods.

We investigate differences in usage by relying on Ronald Andersen’s
behavioral model of health services. The Andersen model posits that an
individual’s use of health services is a function of predisposing, enabling,
and need characteristics.6 According to this model, need is the most
proximate cause of health service use. We conceptualize need by asking
respondents to rate their current health as “very poor,” “poor,” “fair,”
“good,” “very good,” or “excellent.” Self-rated health status is widely
used in national and other surveys to identify those with the greatest
health care needs, and it has been shown to be highly correlated with
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mortality and other outcomes. It is a way to control for health events
that would lead someone to seek medical assistance.7

Enabling characteristics include personal/family and community
resources that are thought to have an effect on usage. We operationalize
personal and family resources by using insurance status (uninsured or
insured) and income (0–$15,000, $15,001–$30,000, $30,001–$50,000,
$50,001–$75,000, $75,001–$100,000, $100,001–$150,000, and
$150,001 or more) and community resources by using geographic resi-
dence (rural or urban/suburban).

Predisposing characteristics include a variety of factors related to
demographics, social structure, and health beliefs. Demographic factors
are measured by using biological traits such as age (18–24, 25–34,
35–44, 45–54, 55-64, 65–74, 75–84, and 85 years or older) and gender.
Social structure is operationalized by using education (0–8 years, some
high school, high school graduate, some college, college graduate, or
post-graduate work) in addition to race/ethnicity (non-Hispanic white,
African American, Hispanic, Asian American, or something else). We
collapse race/ethnicity into two categories, white and non-white.

Health beliefs include self-reported views concerning health and ill-
ness; attitudes toward health care cost, quality, and access; and knowl-
edge about health and health care. To measure respondents’ feelings
concerning health and illness, we relied on three questions commonly
used to measure lifestyle behaviors: how often people smoke, eat a bal-
anced diet, and exercise. In doing so, we employed a five-point scale
ranging from less to greater frequency (“not at all,” “once every few
months,” “once a month,” “once a week,” and “once a day”); “every
meal” and “several times a day” were added for balanced diet and smok-
ing, respectively. Due to a lack of variation in responses, smoking was
coded as a dichotomous variable for our purposes.

To measure respondents’ knowledge about health and health care, we
relied on three survey items developed to gauge health literacy, or “the
degree to which individuals have the capacity to obtain, process, and
understand basic health information and services needed to make appro-
priate health decisions.”8 Specific questions include how often people
have someone help them read medical materials, how confident they are
in filling out medical forms by themselves, and how often they have prob-
lems learning about their medical condition because of difficulty in under-
standing written material.9 Response categories for these items ran from
“always” and “often” to “sometimes,” “occasionally,” and “never.”
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Data analysis was used to examine the consistency of the three health
literacy items. Lacking confidence in filling out forms, requiring help in
reading materials, and having difficulty understanding written informa-
tion were positively related to the attitudes, discussed below, that we
were studying. Consequently, we used the average of these items to cre-
ate the overall health literacy index used.

To study respondents’ attitudes toward health services, we relied on
nine items from the short-form Patient Satisfaction Questionnaire, which
includes questions regarding health care affordability, access, and qual-
ity.10 As with health literacy, principal components analysis was used to
examine the consistency of the nine items as indicators of respondents’
attitudes. As expected, results revealed three distinct factors reflecting
affordability, access, and quality. The first factor was measured by two
questions about affordability: worry about affording health care (“very
worried,” “somewhat worried,” or “not very worried”) and problems
paying medical bills (“yes or “no”). The second factor was measured by
two questions about access: difficulty getting appointments and ability to
obtain medical care whenever needed. The third factor was measured by
five questions about quality, including respondents’ beliefs about
whether doctors hurried too much, provided complete care, made cor-
rect diagnoses, were careful to check everything, and acted too busi-
nesslike or impersonal.

Questions about health care access and quality were measured by
using a five-point scale, with responses ranging from “strongly agree” to
“strongly disagree.” We used the average of the individual items meas-
uring respondents’ attitudes toward access and quality to create the over-
all indices for those concepts. We did the same to generate the overall
index for affordability. Because the two items are measured by different
scales, we standardized them around their means before taking the aver-
age. Drawing on these factors, we compare consumers’ use of conven-
tional and digital medical technologies in several areas.

CONVENTIONAL VERSUS DIGITAL MEDICINE

Our analysis identified the percentage of respondents engaging in each
conventional and digital health care communication mode during the
previous year, including in-person, telephone, and e-mail communica-
tion; website visits; and online purchases. For ease of interpretation, we
collapsed response categories on several variables in performing the
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analyses, including those describing respondent attitudes, lifestyle behav-
iors, age, education, literacy, income, and health. Logistic regressions
were employed to estimate relationships between each of the communi-
cation modes and the variables of interest. These models helped us
describe the extent of digital communication usage and which factors
were most important with respect to the variables that we were studying.

Analyzing our national survey, we found that 87.1 percent of our gen-
eral population sample reported visiting a doctor or other health care
provider during the previous year and 47.4 percent indicated that they
had telephoned. Reliance on conventional medicine was higher than
among those who noted that they made use of different kinds of digital
medicine. For example, 31.1 percent reported seeking health care infor-
mation online, 7.5 percent said that they had made an online purchase
(6.4 purchased prescription drugs and 2.0 percent ordered medical
equipment or devices), and 4.6 percent used e-mail to communicate with
a physician or other caregiver.

Our numbers are comparable to those reported by other researchers.
For example, a study undertaken by Baker and colleagues regarding use
of health information technology found that 6 percent of respondents
indicated that they had used e-mail to contact a physician or other health
care professional, while 5 percent said that they had used the Internet to
purchase prescription drugs.11 Indeed, far greater numbers of people rely
on conventional than digital medicine. For all the financial resources put
into new information systems and efforts by public officials to encourage
use of health information technology as a way to save money, relatively
few consumers are availing themselves of the new communication
options. People are more comfortable with old fashioned face-to-face
contact or telephone encounters than virtual or online communications.
Unless usage levels rise far higher than they currently are, it is clear that
policymakers will not save the billions of dollars that they are projecting
through use of digital medicine.

SUBSTITUTION VERSUS COMPLEMENTARITY

Another important question concerning new technology is whether peo-
ple substitute new forms of communication for more traditional forms
or whether they use both forms to complement each other. The results of
our national survey showed that few respondents reported using two or
more digital technologies. Seventy-nine percent of digital communication
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users reported using one technology only, 19 percent reported using two
technologies, and 2 percent reported using three. Of single technology
users, most (89.4 percent) visited health websites; relatively few e-mailed
(6.1 percent) or purchased prescription drugs or medical equipment
online (4.5 percent).

To illustrate substitution effects, we present data in table 3-1 from a
cross-tabulation of medical communication technologies. Overall, results
indicate that individuals who employed any one of the health communi-
cation strategies examined were more likely to employ the others.
Respondents who visited health websites, for example, were more likely
to make online purchases or call, e-mail, or visit providers in person.12
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T A B L E  3 - 1 . Relationship between Types of Health-Related Communications
Percent of users

Personal Phone E-mail Website Online High
visit call message visit purchase user

Personal visit
No 15.7 0.0 22.1 2.8 4.3
Yes 52.8 5.2 33.9 8.3 22.7

Probability .000*** .015* .016* .042* .039*

Phone call
No 80.4 3.0 25.3 5.6 16.7
Yes 96.1 6.4 41.3 9.8 24.3

Probability .000* .014* .000*** .016* .107 

E-mail message
No 87.6 47.2 31.2 6.8 13.6
Yes 100.0 66.7 66.7 23.3 71.8

Probability .015* .014* .000*** .000*** .000***

Website visit
No 86.3 41.7 2.2 2.9 7.1
Yes 91.9 59.8 9.0 15.5 22.3

Probability .016* .000*** .000*** .000**** .061†

Online purchase
No 87.4 47.2 3.9 29.4 7.6
Yes 95.7 62.3 14.5 72.1 75.4

Probability .042* .016* .000*** .000*** .000***

High user
No 90.8 56.6 4.5 89.4 6.1
Yes 98.5 67.7 43.1 96.9 70.8

Probability .039* .107 .000*** .061† .000***

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
***p < .001; **p < .01; *p < .05; †p < .10.
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Respondents who visited health websites were more likely to use it for
e-mailing and online purchases than individuals who communicated in
person or over the telephone. Sixty-six percent of e-mailers and nearly
75 percent of online purchasers visited health information websites, and
33.9 percent of in-person and 41.3 percent of telephone communicators
did so, demonstrating the complementary nature of digital medicine for
many consumers.

Our survey results show that all respondents who relied on e-mail also
reported in-person visits. But the reverse also was true. Respondents who
made in-person visits were much more likely to telephone or e-mail
physicians and to make online purchases. That suggests strong support
for the complementarity hypothesis. Consumers who make use of one
technology are more likely to draw on other kinds of technologies.

The relationship between the rate of digital and the frequency of con-
ventional communication usage is further explored in table 3-2. The fre-
quency of conventional communications such as personal office visits or
phone calls is broken down into categories of “not used,” “used every
few months,” or “used once a month or more.” In general, our survey
results indicate that the rate of digital communication use increases with
an increase in the frequency of engaging in conventional communication
behavior. That is true with regard to e-mail and online purchases in par-
ticular; with those items, the percentage of consumers saying that they

T A B L E  3 - 2 . Relationship between Digital and Conventional Health-Related 
Communications
Percent of users

E-mail message Website visit Online purchase High user

Personal visit

None 0.0 22.1 2.8 4.3

Every few months 4.7 35.2 7.0 18.1

Once a month or more 6.8 29.9 11.8 37.9

Probability .023* .022* .011* .000***

Phone call

None 3.0 25.3 5.6 16.7

Every few months 6.2 42.6 9.3 23.0

Once a month or more 7.4 35.5 12.3 29.0

Probability .043* .000*** .035* .212

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
***p < .001; **p < .01; *p < .05.

03 0276-4 ch3  3/13/09  2:37 PM  Page 50



used each technology increases progressively along with an increase in
frequency from no visits or telephone calls to visiting or calling “every
few months” or “once a month.”

Those reporting no in-person visits or telephone calls were also least
likely to visit health websites, although those reporting visiting or calling
“every few months or less” were more likely to report visiting health
websites than those reporting doing so “once a month.” That again
demonstrates the extent to which old and new communication uses com-
plement one another.

EXPLANATIONS OF HEALTH TECHNOLOGY USAGE

To this point, we have explored public usage patterns at the bivariate
level. However, it is important to examine those patterns at the multi-
variate level in order to control for a number of different factors. Table
3-3 reports results from logistic regression models predicting use of each
of the five health communication modes during the previous year. We
control for a variety of factors thought to influence health care behavior,
such as age, gender, race, income, place of residence, and education. We
also included public perceptions about a variety of lifestyle behaviors;
attitudes toward health care cost, access, and quality; and factors such as
health status, having health insurance, and literacy, all of which are
thought to have a link to individuals’ health care orientation.

Overall, the models fit the data very well. None of the independent
variables were highly correlated with one another, and tolerance tests
showed no problematic multicollinearity. Covariates representative of at
least two Andersen model elements proved significant to each of the five
communication modes analyzed.

Predisposing Factors: Although age was not significantly related to
four of the five communication modes studied, results indicate that older
individuals were significantly less likely to seek health care information
online than younger individuals. While women were neither more nor
less likely to e-mail providers or make online purchases, they were twice
as likely to visit in person or make a telephone call and 73 percent more
likely to seek health information online. Better educated respondents
were also more likely to make telephone calls, visit websites, and make
online purchases. No significant associations could be identified between
educational level and e-mail use and in-person visits or between race and
any of the five communication modes analyzed.
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Findings indicate that individuals with more negative attitudes toward
health care costs were more likely to visit health websites, make online
purchases, and telephone a physician or other provider. Similarly, indi-
viduals with more negative perceptions of accessibility were more likely
to look for health information online. Whereas individuals with stronger
health literacy were less likely to telephone a health care provider, those
reporting more frequent exercise and healthy eating habits were more
likely to telephone and e-mail, respectively. Other combinations of
respondent attitudes and medical communication use failed to yield sig-
nificant findings.

Enabling Factors: Respondents with higher incomes were more likely
than those with lower incomes to contact health care providers in per-
son but not by e-mail or telephone. They also were more likely to visit
health websites and make online purchases. Whereas respondents with
health insurance were three times more likely than those without to

T A B L E  3 - 3 . Logistic Regression of Types of Health-Related Communications 
and Select Variablesa

Variable Personal visit Phone call E-mail message Website visit Online purchase

Age .104 (.069)  –.010 (.045) –.077 (.110) –.199 (.053)*** –.021 (.098)

Female .718 (.224)** .620 (.149)*** .106 (.348) .550 (.170)** .012 (.274) 

Minority –.270 (.282) .151 (.200) .404 (.431) –.110 (.226) .009 (.375) 

Education –.008 (.107) .143 (.070)* .083 (.157) .444 (.082)*** .330 (.131)* 

Perception of costs –.003 (0.154) .189 (.101)† .115 (.233) .228 (.115)* .374 (.183)*

Perception of accessibility 0.157 (0.144) .031 (.087) .083 (.200) .174 (.095)† .138 (.153) 

Perception of quality –.297 (.190) .029 (.110) –.219 (.251) –.014 (.124) .144 (.198) 

Exercise .061 (.078)   .109 (.050)* –.007 (.116) .002 (.057)  .028 (.096) 

Balanced diet .012 (.079)  .074 (.053) .480 (.181)** .039 (.061)  –.109 (.092) 

Smoking –.162 (.272) –.078 (.189) –.818 (.624) .054 (.209) –.264 (.387) 

Health literacy –.158 (.150) –.233 (.096)* –.169 (.198) .137 (.113)  –.099 (.181) 

Income 0.150 (0.88)† .097 (.060) .191 (.134) .182 (.064)** .296 (.102)** 

Health insurance 1.11 (.303)*** .538 (.157)* .254 (.612) .081 (.269) –.068 (.461) 

Urban residence .147 (.249)  –.053 (.157) 1.13 (.510)* .323 (.176)† .551 (.334)† 

Self-perceived health –.430 (.113)*** –.312 (.070)*** –.438 (.151)** –.088 (.077) –.120 (.124) 

Constant 2.24 (1.26)† –1.023 (.820) –4.79 (2.08)* –4.24 (.966)*** –4.69 (1.60)**

Pseudo R 2 .148             .106 .128   .213 .121

N 917 910 923 883 920

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. Table reports logistic regression coefficients with the standard errors in parentheses.
***p < .001; **p < .01; *p < .05; †p < .10.
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report visiting a health care provider in person and nearly three-quarters
more likely to do so over the telephone, they were neither more nor less
likely to e-mail, visit health websites, or make online purchases. That is
in contrast to individuals living in urban/suburban neighborhoods, who
were more than three times more likely than rural residents to e-mail
providers, nearly three-quarters more likely to make online purchases,
and one-third more likely to visit health websites; however, they were
neither more nor less likely to telephone or see a provider in person.

Need: Our results reveal an inverse association between better per-
ceived health and each of the communication modes examined in the
study. However, only the relationships between better perceived health
and e-mail, telephone use, and in-person visits achieved statistical signif-
icance. In addition, respondents employing multiple digital technologies
(high users) were more likely to report in-person visits or telephone calls
than those employing one (low users). Finally, we examined differences
between high and low users of digital technology. High users were some-
what more likely to visit health websites than low users, and they were
much more likely to e-mail providers or make online purchases. Thus,
whereas most single technology users visited health websites, most high
users visited websites and added e-mail or online purchases to their dig-
ital communications arsenal. The percentage of multiple technology
users increased along with higher frequency of conventional communi-
cation behavior.

Only five of the fifteen respondent characteristics examined proved
significantly related to multiple digital technology use. Both bivariate
and multivariate results indicate that better educated individuals with
poorer health status living in urban/suburban areas were more likely to
be high users than less educated individuals with better health status liv-
ing in rural areas. They also indicate that individuals with stronger
health literacy tended to eschew use of multiple technologies, relying
more often on one technology. Multivariate results reveal a positive
association between the reported frequency of exercising and multiple
usage as well.

Interestingly, there was not much of a digital divide between high and
low users of digital communications (see table 3-4). Neither income level
nor age mattered. Educational differences were significant, but only at
the .10 level, indicating a modest association. That suggests that other
factors are far more crucial in explaining the variation in technology use.
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CONCLUSION

Our analysis indicates that the e-health revolution remains in a very early
stage. Few people are using many of the digital tools, and usage is going
to have to rise dramatically in order to reap the desired benefits of the
technology revolution. As a sign of the slow pace of technology adoption
in the e-health arena, we found a much higher percentage of respondents
reporting conventional in-person and telephone contact with health care
personnel (87.1 and 47.4 percent, respectively) than e-mail contact (4.6
percent), website visits (31.1 percent), or online purchases (7.5 percent).
For most new forms of communication, usage remains at negligible levels.

Our results demonstrate that more attention needs to be devoted to
boosting overall use of health technology. Relatively few individuals (7.1
percent) report use of two or more digital technologies during the previ-
ous year. At 87.1 percent, our figure for in-person contact approximates
that from the National Health Interview Survey (NHIS), which reports

T A B L E  3 - 4 . Logistic Regression of Select Variables on High Use 
of Digital Communicationsa

Variable High use

Age –.046 (.108)
Female .004 (.320)  
Non-white –.020 (.411) 
Education .253 (.142)† 
Perception of costs .048 (.212)  
Perception of accessibility .246 (.178)  
Perception of quality –.075 (.234) 
Exercise .184 (.108)†  
Balanced diet .056 (.119)  
Smoking –.579 (.468) 
Health literacy –.377 (.221)† 
Income .014 (0.73)  
Health insurance –.420 (.505) 
Urban residence .741 (.418)† 
Self-perceived health –.497 (.146)*** 
Constant –.002 (1.971) 

Pseudo R 2 .153 
N 311

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. Table reports logistic regression coefficients, with standard errors in parentheses. High use (use of two or three tech-

nologies) is compared with low use (use of one technology).
***p < .001; **p < .01; *p < .05; †p < .10.
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that 82 percent of adults 18 years of age and older had an office visit
with a doctor or other health care professional in 2004.13 Although we
did not find a relationship between in-person visits and education, our
study reflects NHIS findings that individuals visiting a physician or other
health professional were more likely to be older, female, white, higher
income, and insured.

Our figure for website usage, 31.1 percent, also approximates the fig-
ures from other national surveys, including those from the Pew Internet
and American Life Project (30 to 38 percent), Brodie and others (31 per-
cent), and Ybarra and Suman (41 percent).14 It also approximates the fig-
ure from Dickerson and others (33 percent), a survey of 315 patients at
three urban primary care clinics and one of the few non-nationally rep-
resentative samples we could identify.15 Only the May-June 2004 Pew
survey reports the percentage of American adults using the Internet to
purchase prescription drugs (4 percent), although Baker and others
reports the percentage of Internet users having done so (5 percent).16

With respect to e-mail, Baker and others reports that only 6 percent
of Internet health users had e-mailed a physician or other health care
provider, and the December 2002 Pew survey reports that just 7 percent
of e-mail users had exchanged e-mails with a doctor or other health pro-
fessional.17 The relatively low percentage of respondents in our survey
who reported e-mailing providers (4.6 percent) or purchasing prescrip-
tion drugs (6.4 percent) does not differ substantially from what was
reported a few years earlier in those surveys.

Together, these results indicate that the online revolution is develop-
ing at a snail’s pace, far below the rate desired by policymakers. More
often than not, one communication form serves to complement rather
than substitute for other forms. That is reflected in the finding that indi-
viduals who employed any one technology—whether conventional or
digital—were significantly more likely to employ the other options as
well. The three Internet-based technologies were especially correlated:
few respondents e-mailed providers or made online purchases without
also searching for health information online. Indeed, virtually all users of
a single digital technology visited health care websites, whereas most
users of multiple technologies combined website visits with online pur-
chases or e-mail use. That implies that use of the World Wide Web for
health-related purposes may be mutually reinforcing, with health infor-
mation searches typically serving as the foundation on which more inter-
active forays into the health care Internet are built.
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Although digital technologies typically complement rather than sub-
stitute for conventional communication, there is evidence that some sub-
stitution is taking place. Whereas no respondents reported using e-mail
unless they had also seen a physician or other provider in person and
only 2.8 percent made an online purchase without having in-person con-
tact, a little more than one-fifth (22.1 percent) searched for health infor-
mation online although they did not report an in-person consultation
during the previous year.

Not only were respondents’ visits to health websites more likely to be
independent of their conventional health system contacts, respondents
also were more likely to visit websites as the frequency of conventional
contact declined. That suggests that website visits may serve as substi-
tutes for conventional contact at least part of the time. These findings are
in stark contrast to the findings for e-mail and online purchases, which
correlated more strongly with in-person contact. It may be that those
correlations are more contingent on provider cooperation—that is,
whether providers make e-mail available to patients or write the pre-
scriptions necessary to allow them to purchase drugs online.

In general, our research findings indicate that efforts to promote
usage need to focus on specific populations. Women coordinate health
services, both for themselves and their families. They also suffer from
greater morbidity and poorer health than men.18 It should not be sur-
prising, therefore, that we found a positive relationship between being
female and engaging in both conventional and digital health-seeking
behavior. That is also reflected in previous studies, which indicate not
only that women are more likely to visit a physician or other health care
professional than men but also that they are more likely to visit health
care websites.19 Respondents in poorer health were more likely to e-mail
their physicians or other health care providers, as was the case for their
in-person and telephone contacts, again reinforcing findings from ear-
lier work.20

Although we failed to detect significant relationships between respon-
dents’ health beliefs and in-person medical encounters, we did identify
associations between respondents’ attitudes toward health care costs and
lifestyle and other forms of medical communication. Moreover, those
with more negative cost experiences were more likely to telephone, visit
websites, and make online purchases. Not only do these findings support
the expectation that individuals who are more attuned to their health are
more likely to contact providers outside of regular office visits, they also
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support the expectation that individuals with greater difficulty affording
care are more likely to seek alternative sources of health information,
advice, and supplies on the World Wide Web. As did results of other
studies, our results indicate that respondents who sought health infor-
mation over the Internet tended to be younger than those who did not,
whereas those visiting health care professionals in person tended to be
older, at least according to our bivariate results.21

Especially worrisome are inequities based on education, income, and
area of residence. Even after controlling for other factors, poorly edu-
cated, rural respondents with lower incomes were less likely to report
visiting health websites or making online purchases than better educated,
urban respondents with higher incomes. Whereas rural respondents were
also less likely to use e-mail, poorly educated health information tech-
nology users living in rural areas were less likely to make use of multiple
digital communication modes as well. The conclusion that better edu-
cated individuals are more likely to search for health information online
is perhaps the most consistent finding across multivariate studies of
health-related Internet use to date.22 There also is evidence that the
effects of respondents’ characteristics may vary across racial and ethnic
groups.23 That insurance coverage predicted conventional but not digital
communication behavior implies that while being uninsured poses a bar-
rier to more traditional forms of health service usage, it does not pose a
barrier to Internet access and that uninsured individuals are just as likely
as insured individuals to go online for health-related purposes.

Our findings suggest that e-mail use in digital medicine may be a
hybrid, driven by health status (as with conventional health system con-
tact) and also by urban/rural location (as with website visits and online
purchases). Like other forms of digital communication, e-mail requires
access to the underlying telecommunications infrastructure, which is
more developed in urban and suburban than rural areas: whereas 39 per-
cent of Americans living in urban or suburban neighborhoods have high-
speed Internet access, only 24 percent of rural Americans do.24 Unlike
website visits, however, e-mail use is contingent on prior access to physi-
cians and other health care professionals and therefore may be depend-
ent on factors that drive use of the conventional health system, such as
health status and the extent of insurance coverage.

Although online purchases may be contingent on prior access to
physicians and other health care professionals, our results indicate that
prior contact may be an absolute prerequisite for e-mail use. Thus,
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whereas some respondents made online purchases without being in per-
sonal contact with a health care provider, no respondents used e-mail
without also being in personal contact with a health care provider. That
being the case, health status may be a more important driver of e-mail
use than the purchase of prescription drugs or medical equipment online.

It is clear that there are highly salient sociodemographic barriers to
increased use of health information technology, including impediments
arising primarily from the preferences and concerns of providers and
patients and the ways that they interact with one another.25 Especially
salient to providers are financial concerns associated with reimburse-
ment, long-term funding, and other costs.26 For example, while lack of
payment for e-mail consultations may not be a problem for providers
who are paid a fixed amount per patient no matter how many services
they render, e-mail–specific reimbursement may be necessary to stimulate
further investment in health information technology by providers paid
on a fee-for-service basis.27

There also are nonfinancial costs that limit providers’ enthusiasm for
new technologies, including time, staff, and other resources devoted to
learning new systems and staying up-to-date on changes in hardware and
software. Evidence suggests that there may be workload increases if new
technologies complement rather than substitute for office visits.28 Health
care providers have to devote more time to patients if office visits are
going to stimulate e-mailing and other types of digital contact.

Lack of standardization and the piecemeal development of the
telecommunications infrastructure in health care is another important
obstacle.29 Right now, many health care providers have digital systems
that do not interface with those of other professionals. That complicates
communication between caregivers and also between patients and doc-
tors and makes it difficult to improve communication.

Finally, there are several sociolegal barriers to widespread acceptance
of health information technology, including patient concerns about pri-
vacy and security and changes in the that way e-health affects relation-
ships among patients, providers, and the organizations with which they
interact. If doctors and patients communicate electronically and online
records detail a person’s entire medical history, can consumers be guar-
anteed that those electronic records will be safe and secure? It is clear that
government officials must work harder on a variety of fronts if they wish
to see the increases in productivity, efficiency, and access to health bene-
fits expected with expanded use of the World Wide Web in health care.
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Digital materials affect how people make decisions regarding their
health and medical care. For example, Baker and others found in a
national public opinion survey that one-third of respondents using the
Internet for health purposes claimed that such electronic resources had
positively influenced their health care choices. In particular, respondents
stated that digital medicine altered the way that they ate, exercised, or
managed their health care needs and that it improved their general
understanding of medical symptoms, conditions, and treatments.1

However, analysts remain divided over the relationship between indi-
viduals’ use of electronic health resources and their assessment of the
health care system in general. David Blumenthal of Massachusetts Gen-
eral Hospital, for example, worries that patient satisfaction with the
quality of medical care will decline in a wired world.2 In his view, the
professional autonomy that doctors currently have is threatened by an
environment in which consumers get medical information directly
online. He worries that if patients can get health consultations and order
prescriptions drugs independently of their personal physicians, the qual-
ity of medical care will be undermined.

Other observers dispute that pessimistic interpretation, arguing that
digital medicine actually will improve the quality of health care. For
example, Newt Gingrich believes that information technology is the key
to improving care while reducing overall costs. He suggests that tech-
nology gives people greater control over their health care and allows

CHAPTER FOUR

Relationship between Use 
of Digital Technology and 
Attitudes toward Health Care
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patients to learn more about their medical options.3 Hillary Clinton and
Barack Obama made similar arguments when they introduced their
plans for health care during the campaign for the Democratic Party’s
presidential nomination. Both claimed in their respective proposals that
health information technology would improve care while saving billions
of dollars a year in federal spending.4

At this early stage in the online medical revolution, what is needed are
national public opinion data that measure whether digital technology
helps people feel better about the health care that they receive personally
from their doctors. Is technology associated with improved consumer
knowledge, higher health literacy, or positive perceptions about the qual-
ity and cost of health care?5 Does use of digital medical resources lead to
viewing the health care system positively or believing that health care is
more affordable and of higher quality?

Technology advocates expect that use of health information technol-
ogy will be positively associated with improved consumer health behav-
iors and attitudes. Indeed, that assumption is at the heart of many recent
proposals regarding health information technology. Advocates believe
that adoption of digital communications will make people feel more pos-
itive regarding access, affordability, and quality of the system as a whole.
For example, widespread adoption of electronic medical records is
expected to cut costs, reduce errors, and improve patient satisfaction
with health care.

But whether digital technology actually is associated with improve-
ments in consumers’ views on health care is an empirical matter.6 It is not
enough simply to assert an association in order to sell specific policy
proposals; there must be concrete evidence to support the claim. Unless
there is a strong link between use of digital technologies and improve-
ment in public attitudes, it will be difficult for electronic health policy
advocates to attract the needed public investments or to transform the
health care system.

In this chapter, we use our national public opinion survey to deter-
mine the relationship between technology usage and attitudes toward the
health care system. We asked a series of questions regarding participants’
satisfaction with medical care, knowledge level, experiences with costs,
and views about the health care system to see whether any relationship
exists between technology usage and how consumers assess the quality
of physician care. Is there any association between the type of informa-
tion technology—conventional or digital—used and worries about the
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cost of medical care or how respondents rate the performance of the
health care system?

Our survey allowed us to examine eighty different possible associa-
tions between how people get medical information (in person, over the
telephone, or from digital sources) and their satisfaction with health care
quality, worries about cost and access, lifestyle choices, health status,
and health literacy. We sought to determine whether use of digital health
care technology is associated with greater patient satisfaction, lower
costs, higher-quality service, and improved access to care, as claimed by
information technology proponents.

After undertaking our analysis of national survey data, we find that
only 6 percent of the associations were significant in the direction desired
by policymakers; by that, we mean that consumers who relied on vari-
ous digital resources also felt positively about health care quality, access,
and affordability. Given those results, we argue that the revolution in
health care technology is not yet associated with positive attitudes
toward the U.S. health care system. Few people are using digital tech-
nology to get information, other than by visiting health care websites, or
to communicate with medical personnel. Moreover, there are few favor-
able associations between usage and how they feel about the cost or
quality of health care in the United States.

In the long run, public perceptions about health care quality, access,
and affordability are the key to greater use of health information tech-
nology. What people think affects what they do. There is nothing in the
e-health revolution so far that guarantees that usage will rise or be asso-
ciated with positive attitudes toward the health care system. As we point
out in the conclusion to this book, policymakers must undertake a vari-
ety of new initiatives to realize the benefits of digital medicine.

HEALTH ATTITUDES AND HEALTH BEHAVIOR

The relationship between health attitudes and behavior is complex. Peo-
ple sometimes say one thing and do another. They may perceive things in
a particular manner, but that does not mean that their perceptions
always govern their behavior. They may be misinformed, unaware,
ambivalent, or confused, and any one of those states could produce a gap
between attitude and action.

In addition, even if attitudes and behavior match up perfectly, there is
no guarantee that policy will achieve the desired outcomes for the system
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as a whole. Those outcomes rest on features beyond consumer attitudes
and behavior. The long-term impact of particular communications tech-
nologies ultimately depends on economic investment, political decisions,
institutional settings, and social structures, among other things.

Those points notwithstanding, it is important to look at the link
between attitudes and behaviors because attitudes affect behavior and
behavior influences attitudes. Sorting out causal links requires attention
to the nature of the relationship between attitudes and behaviors.
Researchers must be sensitive to various conceptions of causality, espe-
cially in regard to health policy.

In this analysis, we investigate the relationship between respondents’
use of technology and attitudes about the health care system. Our goal
is to determine whether use of in-person, telephone, and especially digi-
tal communication—such as by visiting health websites, e-mailing doc-
tors, and making medical purchases online—is associated with positive
perceptions about health care. We analyze the data to see whether there
is any relationship between use of communications technology and
respondents’ self-perceived health status, lifestyle choices, health literacy,
and views on health care quality, affordability, and access.

We control for a variety of factors, such as age, gender, race, income,
education, place of residence, having health insurance, party identifica-
tion, and ideology, all of which are thought to affect individuals’ views
about the health care system. Demographic forces are important in
health care because of well-documented differences in care linked to age,
race, gender, income, education, and place of residence. As noted earlier
in this volume, people experience health care in different ways and
empirical analysis must control for the differences.

In addition, political characteristics such as party identification and ide-
ology influence views on health care. Republicans and conservatives are
more likely than Democrats and liberals to favor market solutions to
health care. By contrast, Democrats see the government as playing an
important role in health care—for example, by facilitating access for needy
people or helping those who cannot afford their own quality health care.

Finally, perceived health status and having health insurance are
important variables. Those in poor health are more likely to visit doctors
and seek medical assistance, so it is crucial to control for how healthy an
individual is. In addition, those who have health insurance tend to be
better educated and have higher incomes than those who do not. Indi-
viduals without health insurance experience problems of affordability,
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access, and quality of care; one therefore would expect their attitudes to
differ from the attitudes of those with health insurance.

We recognize that correlation does not equal causality and that a pos-
itive association between use of digital technology and favorable percep-
tions of the affordability and quality of care does not guarantee either
actual cost savings or quality medical care. Nevertheless, we argue that
consumer perceptions are important to debates over electronic health. If
citizens do not believe health information technology is improving their
health care or making medicine more affordable, they are going to be far
less interested in making use of digital medicine or investing tax dollars
in promoting it. Convincing ordinary people that technology will
improve quality of care and save money in the process is the best way to
increase technology usage and decrease public expenditures. Unfavor-
able public perceptions of digital medicine make it very difficult for
health care reformers to accomplish either goal.7

HEALTH STATUS AND CONSUMER LIFESTYLES

We start our analysis of the relationship between technology use and
attitudes toward health care by looking at health status and consumer
lifestyle. As noted earlier, our health status question asks people to rate
their current health as excellent, very good, good, fair, poor, or very
poor. We regress different means of communication on that item, con-
trolling for standard factors such as age, education, gender, race, ethnic-
ity, family income, political party affiliation, and ideology. Those
variables allow us to hold constant factors thought to influence a vari-
ety of health perceptions.

Table 4-1 presents the regression results, and as one would expect,
seeing oneself in good health is associated with being younger, better
educated, richer, and making few in-person visits or phone calls to doc-
tors. There is no relationship between health status and visiting online
health websites, purchasing prescription drugs or medical equipment
online, or e-mailing doctors.

Table 4-2 presents the results for consumer lifestyles. We rely on com-
monly used indicators of health behavior—such as how often people
smoke, eat a balanced diet, or exercise—to assess lifestyle. We measure
these variables on a five-point scale running from “not at all” and “once
every few months” to “once a month,” “once a week,” and “once a
day.” The results demonstrate that people who e-mail their doctors
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more, who are female, or who are white are more likely to say that they
eat a balanced diet. There are no associations between lifestyle and
visiting or calling doctors, visiting health websites, or making online pur-
chases. There is no relationship between electronic means of communi-
cation and getting exercise, but a positive association exists between
exercise and personal or phone contacts.

The only other significant variables on that item were age, self-
reported health status, and income. Healthier people with higher
incomes were most likely to say that they exercised frequently. There
were associations with smoking for visiting doctors, ideology, age, and
education. Those who visited doctors infrequently or who were politi-
cally conservative, older, or well educated were the least likely to say that
they smoked.

AFFORDABILITY AND ACCESSIBILITY

We also examined the association between medical communications and
perceptions about the affordability and accessibility of health care. We
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T A B L E  4 - 1 . Logistic Regression of Select Variables on Self-Perceived Health Statusa

Variable Self-perceived health status

Personal visit –.43 (.07)***
Phone call –.19 (.07)**
E-mail message –.02 (.15)
Website visit –.17 (.09)
Online purchase –.16 (.25)
Age –.08 (.03)**
Female .01 (.10)
Minority –.05 (.13)
Education .18 (.04)***
Income .13 (.03)***
Health insurance –.08 (.15)
Democratic party affiliation .09 (.06)
Liberal ideology .12 (.07)
Constant –1.73 (.48)***

Adjusted R 2 .24
F 13.37***
N 502

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. Table reports the unstandardized regression coefficients, with standard errors in parentheses.
***p < .001; **p < .01; *p < .05.
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looked at several different measures: how worried respondents were
about whether they could afford the health care needed by their family
(“very worried,” “somewhat worried,” or “not very worried”); whether
they or a family member had had any problems paying medical bills in
the past year (“yes” or “no”); and whether they agreed that those who
provide medical care sometimes hurry too much , whether they agreed
that it is hard to get an appointment for medical care right away, and
whether they agreed that they are able to get medical care whenever they
need it. The possible responses for the last three items were “strongly
agree,” “agree,” “uncertain,” “disagree,” or “strongly disagree.”

Table 4-3 presents regression results for these items. The major sig-
nificant variables for worry about the affordability of health care
included visiting health sites, age, and income; those who visited websites
frequently, were younger, and were poor were most likely to express
worry. Those who phoned their doctor often, visited health websites fre-
quently, were younger, or were poor had the most difficulty paying their
medical bills.
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T A B L E  4 - 2 . Logistic Regression of Select Variables on Lifestyle Choicesa

Variable I eat a balanced diet I exercise I do not smoke

Personal visit .12 (.10) .23 (.11)* –.21 (.13)*
Phone call .00 (.09) .21 (.10)* .03 (.12)
E-mail message .38 (.19)* .08 (.21) .10 (.26)
Website visit –.134(.12) .07 (.13) –.02 (.11)
Online purchase –.06 (.32) .02 (.35) –.09 (.26)
Age .05 (.04) –.04 (.04) .16 (.05)**
Female .51 (.13)*** .09 (.14) .20 (.17)
Minority –.36 (.17)* –.17 (.19) .19 (.25)
Self-perceived health .05 (.06) .40 (.06)*** .14 (.08)
Education .10 (.06) .00 (.06) .26 (.08)***
Income .06 (.04) .04 (.05)* .04 (.06)
Health insurance .20 (.19) –.03 (.21) –.30 (.27)
Democratic Party affiliation –.03 (.08) –.04 (.09) .09 (.12)
Liberal ideology –.05 (.09) –.13 (.09) –.26 (.13)*
Constant 3.07 (.63)*** 4.13 (.69)*** 2.91 (.91)***

Adjusted R 2 .05 .10 .06
F 2.88*** 4.82*** 3.11***
N 495 496 501

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. Table reports unstandardized regression coefficients, with standard errors in parentheses.
***p < .001; **p < .01; *p < .05.
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In addition, we found that the category of those who feel that medical
personnel who provide medical care sometimes hurry too much is asso-
ciated with e-mailing doctors infrequently, visiting health websites, hav-
ing insurance, and being young. Young respondents also were most likely
to report that it was hard to get an appointment for medical care right
away. By contrast, elderly individuals were most likely to feel that they
were able to get medical care when they needed it.

HEALTH LITERACY

Three survey items are commonly employed to gauge health care liter-
acy: how often people have someone help them read medical materials,
how confident they are in filling out medical forms by themselves, and
how often they have problems learning about their medical condition
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T A B L E  4 - 3 . Logistic Regression of Select Variables on Perceptions 
of Affordability and Accessibilitya

I am not

I worry about I have I believe I find it able to get

the affordability problems paying medical care hard to get an medical care

Variable of health care medical bills is to hurried appointment when needed

Personal visit .11 (.06)* –.00 (.03) –.13 (.09) –.07 (.09) –.00 (.07)

Phone call .01 (.05) .07(.03)* .12 (.08) .10 (.08) .05 (.07)

E-mail message –.02 (.11) –.03 (.06) –.43 (.18)* –.18 (.17) –.19 (.14)

Website visit .03 (.07)* .07 (.04)[*] .24 (.11)* .10 (.11) .04 (.09)

Online purchase .30 (.18) .13 (.10) .48 (.30) .52 (.29) .37 (.24)

Age –.05 (.02)* –.04 (.01)*** –.07 (.04)* –.12 (.04)*** –.08 (.03)**

Female .25 (.07)* –.01 (.04) –.00 (.12) .07 (.11) –.01 (.10)

Minority –.17 (.10) –.01 (.05)* –.11 (.16) .28 (.15) .01 (.13)

Self-perceived health –.11 (.03)** –.05 (.02)** –.01 (.05) –.05 (.05) –.02 (.4)

Education .02 (.03) –.00 (.02) –.09 (.05) .00 (.05) –.02 (.04)

Income –.14 (.02)*** –.04 (.01)*** –.01 (.04) .06 (.04) –.00 (.03)

Health insurance .70 (.11)*** .18 (.06)*** .57 (.18)*** .51 (.17)** .42 (.14)**

Democratic Party affiliation .04 (.05) .04 (.02) .07 (.07) –.01 (.07) .05 (.06)

Liberal ideology .03 (.05) –.06 (.03) .09 (.08) .02 (.08) –.01 (.07)

Constant –3.71 (.36)*** –1.97 (.19)*** –3.52 (.58)***–4.62 (.57)*** 1.63 (.37)***

Adjusted R 2 .20 .13 .06 .06 .02

F 8.53*** 6.06*** 3.27*** 3.30*** 1.79*

N 497 497 497 495 497

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. Table reports unstandardized regression coefficients, with standard errors in parentheses.
***p < .001; **p < .01; *p < .05.
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because of difficulty understanding written material (possible responses
were “always,” “often,” “sometimes,” “occasionally,” or “never”). We
use these items to investigate respondents’ use of technology and their
feelings about digital medicine.

Table 4-4 examines the relationship between types of medical com-
munication and health literacy. Those who phone and e-mail doctors
frequently, who are male, or who are poorly educated were most likely
to say that they need help reading medical materials. The only avenue
of communication that had a significant link to confidence in filling out
forms was online purchasing. Those who made medical purchases
online were more likely to feel unconfident about completing forms.
Well-educated individuals were most likely to indicate that they were
not confident about filling out forms. Education was associated with
respondents’ having problems learning about their medical condition
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T A B L E  4 - 4 . Regression of Medical Communications Technology 
and Select Variables on Health Literacya

I need I am not confident I have problems

help reading in filling out understanding

Variable medical materials medical forms written information

Personal visit  .01 (.07) .07 (.08) .08 (.07)

Phone call .15 (.06)* .10 (.08) .09 (.07)

E-mail message .32 (.13)* .13 (.16) –.07 (.14)

Website visit –.08 (.08) –.17 (.10) –.06 (.09)

Online purchase .24 (.22) .59 (.27)* .36 (.24)

Age .03 (.03) .06 (.03) .03 (.03)

Female –.18 (.09)* –.06 (.10) .06 (.10)

Minority .09 (.12) .09 (.14) .04 (.13)

Self-perceived health –.06 (.04) –.09 (.05) –.04 (.04)

Education –.09 (.04)* –.14 (.05)** –.13 (.04)**

Income –.02 (.03) –.05 (.04) –.05 (.03)

Health insurance .14 (.13) .31 (.16) .26 (.14)

Democratic Party affiliation –.00 (.06) .05 (.07) .00 (.06)

Liberal ideology .04 (.06) .05 (.07) .07 (.07)

Constant –5.22 (.44)*** .55 (.52) –5.10 (.37)***

Adjusted R 2 .07 .11 .07

F 3.67*** 5.47*** 3.57***

N 496 495 496

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. Table reports unstandardized regression coefficients, with standard errors in parentheses.
***p < .001; **p < .01; *p < .05.
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because of difficulty understanding written information: those who
were poorly educated were most likely to say that they had problems.

QUALITY OF HEALTH CARE

The quality of health care is a dominant topic of broader discussions
about the U.S. health system. Many health care reforms are designed to
improve medical quality and make sure that patients are satisfied with
their health care experience. Not only is high consumer satisfaction seen
as a desirable end in itself, high-quality medical experiences represent a
way to boost public support for the system as a whole and convince tax-
payers that investments in this area will be beneficial.

To gauge how medical communications relate to views about quality
of care, we examine four indicators: whether respondents agree that their
doctor’s office has everything needed to provide complete medical care,
that their doctors provide correct diagnoses, that doctors are careful to
check out everything when examining and treating them, and that doc-
tors act too businesslike and impersonal toward them. Answers were
given on a five-point scale, from “strongly agree” to “agree,” “uncer-
tain,” “disagree,” or “strongly disagree.”

Table 4-5 presents regressions for the relationship between respon-
dents’ use of medical communications technology and other variables
and their perceptions about the quality of health care. Believing that doc-
tors provide complete medical care is significantly associated with visit-
ing or e-mailing doctors frequently and being politically conservative.
People who phone their doctor infrequently and who are older are most
likely to feel that doctors diagnose health conditions correctly. Individu-
als with better perceived health are more likely to feel that doctors check
everything during examination and treatment. There is an association
between thinking that doctors are not too business-like and impersonal
and visiting doctors frequently and being well educated. These results
suggest some favorable associations for the quality of health care and use
of digital communications.

CONCLUSION

To summarize, we did not find consistent benefits of information tech-
nology for a number of consumer perceptions about health care. As Blu-
menthal has warned, there are no guarantees that a wired world is going
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to produce positive attitudes toward the health care system.8 People’s
perceptions of health care quality, access, or affordability do not neces-
sarily become more positive because they communicate with medical
professionals electronically instead of in person.

In this study, we examine eighty possible links between medical com-
munications and perceptions about health care quality, affordability, and
access; literacy; and health status. As shown in table 4-6, 76 percent of
the overall relationships between in-person, telephone, e-mail, and digi-
tal communications and health care evaluations were nonsignificant,
meaning that few benefits were associated with the use of each commu-
nications approach. And of the associations that were statistically signif-
icant, 15 percent were in an undesirable direction, meaning that they
were associated with worse outcomes with respect to perceptions of the
health care system. Only 9 percent were in the desired direction from the
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T A B L E  4 - 5 . Regression of Medical Communications Technology 
and Select Variables on Perceptions of Quality of Health Carea

Doctors do Doctors make me Doctors do not
not provide wonder whether check every- Doctors are

complete their diagnoses thing when too businesslike
Variable medical  care are correct treating me and impersonal 

Personal visit –.19 (.07)** –.05 (.08) –.13 (.08) –.23 (.09)**
Phone call .05 (.07) .16 (.08)* .09 (.07) –.06 (.08)
E-mail message –.31 (.14)* –.05 (.16) –.06 (.15) .05 (.17)
Website visit .05 (.09) .01 (.10) .06 (.09) .13 (.10)
Online purchase .15 (.23) .50 (.27) .20 (.25) .53 (.28)
Age .03 (.03) –.08 (.03)** –.01 (.03) –.05 (.03)
Female –.02 (.09) –.05 (.11) –.05 (.10) –.17 (.11)
Minority –.12 (.13) .02 (.14) –.08 (.14) –.15 (.15)
Self-perceived health –.04 (.04) –.08 (.05) –.09 (.05)* –.09 (.05)
Education .03 (.04) –.01 (.05) –.04 (.05) –.13 (.05)**
Income –.03 (.04) –.03 (.04) .04 (.04) –.00 (.04)
Health insurance .04 (.04) .23 (.16) .50 (.15)** .07 (.16)
Democratic Party affiliation .11 (.06) .04 (.07) .03 (.06) .08 (.07)
Liberal ideology .13 (.06)* .14 (.07) .06 (.07) .08 (.08)
Constant 1.88 (.45)*** –3.47 (.52)*** 1.55 (.39)** –2.91 (.55)***

Adjusted R 2 .04 .04 .02 .04
F 2.62*** 2.55** 1.78* 2.47**
N 496 495 491 500

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. Table reports unstandardized regression coefficients, with standard errors in parentheses.
***p < .001; **p < .01; *p < .05.
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standpoint of the health system as a whole. The paucity of positive
results gives pause to those who envision dramatic positive changes in
public attitudes following the implementation of health information
technology.

The relationship was nonsignificant between attitudes toward health
care and sixty-six percent of uses of conventional (personal visits or
phone calls) and 84 percent of uses of digital medical communications
(e-mail use, website visits, or online purchases); the relationship was in
the desired direction for 12 percent of uses of conventional and 6 percent
of uses of digital communications; and the relationship was in an unde-
sirable direction for 22 percent of uses of conventional and 10 percent of
uses of digital communications.

Table 4-7 breaks those substantive results down in greater detail. The
table shows whether there was a desirable significant (+), undesirable sig-
nificant (-), or nonsignificant (0) substantive association with the pre-
ferred health outcome, such as good health, healthy lifestyle, affordable
and accessible health care, health literacy, and quality care, after con-
trolling for a variety of sociodemographic characteristics.

Ten of the sixteen regressions show no significant relationship between
frequency of visiting doctors and desirable health outcomes. Of the
remaining six relationships, three are in the desired direction (meaning
that they show a positive relationship between seeing doctors more fre-
quently and having good outcomes) and three in an undesirable direction
(meaning that seeing doctors frequently is associated with undesirable
outcomes). For example, those who report frequent visits to doctors also
are likely to say that they have poor health, smoke, and worry over the
affordability of health care. In addition, those with more frequent doc-
tor visits are more likely to get exercise, to believe that doctors provide
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T A B L E  4 - 6 . Summary of Substantive Associations between Conventional 
and Digital Health-Related Communications
Percent

Overall Conventional Digital 

Nonsignificant 76 (61/80) 66 (21/32) 84 (40/48)
Desirable 9 (7/80) 12 (4/32) 6 (3/48)
Undesirable 15 (12/80) 22 (7/32) 10 (5/48)

N 80 32 48

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
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complete care during office visits, and to believe doctors are not too busi-
nesslike in their approach.

There are eleven nonsignificant, one desirable, and four undesirable
associations for telephone calls to doctors. On the desirable side, making
frequent phone calls to health providers was associated with getting
exercise. On the undesirable side, making frequent phone calls to physi-
cians was associated with poor health status, problems paying medical
bills, needing help with reading materials, and wondering whether doc-
tors reach the correct diagnosis.

Twelve of the sixteen associations with e-mail use were nonsignificant,
indicating no relationship between frequency of e-mailing doctors and
most of the outcomes studied. Of the other four relationships, three were
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T A B L E  4 - 7 . Summary of Substantive Associations between Health-Related 
Communications and Views of Health Care and Select Variablesa

Health-
Personal Phone E-mail related Online

Variable visit call message website purchase

Better health status – – 0 0 0

Lifestyle
I eat a balanced diet 0 0 + 0 0
I exercise + + 0 0 0
I do not smoke – 0 0 0 0

Affordability/accessibility
I do not worry over affordability – 0 0 – 0
I have no problem paying bills 0 – 0 – 0
Medical care is not hurried 0 0 + – 0
It is not hard to get an appointment 0 0 0 0 0
I am able to get care when needed 0 0 0 0 0

Health literacy
I do not need help reading 0 – – 0 0
I am confident filling out forms 0 0 0 0 –
I have no problem understanding information 0 0 0 0 0

Quality
Doctors provide complete medical care + 0 + 0 0
Doctors make correct diagnoses 0 – 0 0 0
Doctors check everything 0 0 0 0 0
Doctors are not too businesslike + 0 0 0 0

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. A minus sign indicates an undesirable association with an outcome variable; a plus sign indicates a desirable associ-

ation; and a zero reveals no significant relationship, controlling for other factors.

04 0276-4 ch4  3/13/09  2:37 PM  Page 71



in the desired direction and one was not. For example, there was a rela-
tionship between the frequency of e-mailing physicians and having a bal-
anced diet, thinking medical care was not hurried, and believing that
doctors provide complete care. However, e-mailing doctors often was
also associated with needing help reading medical materials.

Thirteen of the sixteen relationships for visits to health websites were
nonsignificant and three were significant but undesirable: worrying
about health care affordability, having problems paying medical bills,
and feeling that medical care is hurried were negatively associated with
frequent website visits.

There were nonsignificant associations for online medical purchases
for fifteen of the sixteen health care outcomes and one undesirable asso-
ciation. No matter how often medical patients purchased medications or
health equipment online, there were no positive outcomes in terms of
perceived health status, lifestyle choices, or views about affordability,
access, or quality of health care. The only exception came in regard to
the health literacy item of filling out medical forms: individuals who
were most likely to purchase medical goods online were least likely to
feel confident about medical documents in general.

At this point, the e-health revolution remains more hope than reality.
Large numbers of people do not use digital or electronic technology to
deal with medical professionals.9 There is a significant digital divide in
the areas of gender, age, education, and income. Those who are older,
male, or less educated or who have low incomes make less use of some
communication tools than do their counterparts. That limits the ability
of technology to make a positive difference in people’s health.10

Positive associations between using digital technology and having
desirable perceptions of health care quality, affordability, and accessibil-
ity were evident for only 6 percent of respondents. E-mailing health
providers was the use of digital communications most likely to have a
positive association. That was reflected in the finding regarding balanced
diet and the belief that medical care was complete and unhurried. In our
analysis, there were few positive associations between use of digital tech-
nology and perceptions of health care quality or affordability.

However, research by other scholars has found a relationship between
use of electronic health resources and positive ties to the health care sys-
tem. For example, those who reported having the most connections to
the health care system were also likely to make the most extensive use of
digital resources and to feel good about the experience. They were more

7 2 DIGITAL TECHNOLOGY AND HEALTH C ARE AT TITUDES

04 0276-4 ch4  3/13/09  2:37 PM  Page 72



likely to seek prescription renewals over the Internet, make use of online
consultations, and make appointments online.11

But the overall lack of strong associations in our study demonstrates
that government officials need to work harder on several fronts if they
wish to generate positive benefits in health care. As discussed later in this
volume, technology usage levels must rise considerably above current
levels and individuals must have positive experiences that make them feel
better about their health care.12 Unless many more people e-mail doctors,
visit websites, or purchase drugs or medical equipment online and feel
good about the results, the ability to achieve positive gains through
information technology will be limited. Raising usage levels is a prereq-
uisite to securing the gains of digital medicine for health consumers.
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7 4

Eliminating disparities in health care in the United States has been a
national priority for a number of years.1 Inequality is a problem with
regard to race and ethnicity in particular. Because of the country’s history
of slavery and discrimination, it has been difficult to produce equality of
opportunity or results. People of different backgrounds experience vary-
ing degrees of access and present clear contrasts in health care quality
and outcomes.

Gaps in mortality and disease rates persist across income and racial
lines. There are well-known economic and racial disparities in infant
deaths, cardiovascular disease, and age-adjusted death rates for dia-
betes.2 For example, the average life expectancy is 77.7 years for whites
and 72.2 years for blacks.3 Those differences in health and longevity
have endured for a long period of time, suggesting that race remains a
deep and enduring division in the United States.

One recent study of Medicare reimbursements found extensive varia-
tion in medical treatment by race and locale. For example, the
researchers discovered that in some states there was “a difference of 12
percentage points between the white rate and the black rate” for patients
receiving mammograms. Similarly, African Americans suffering from
diabetes “were less likely than whites to receive annual hemoglobin test-
ing.” In several southern states, the rate for leg amputations among
African Americans was double the rate for whites.4

CHAPTER FIVE

Digital Disparities
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Others have discovered discernible differences by race and ethnicity
among people lacking health insurance. A Kaiser Family Foundation
research project found that 36 percent of Hispanics had no health insur-
ance; the corresponding figure was 33 percent for Native Americans, 22
percent for African Americans, 17 percent for Asian Americans, and 13
percent for non-Hispanic whites. Overall, two-thirds of those without
insurance were poor.5

Despite the obvious implications of such disparities, only a handful of
studies have examined the relationship between race, ethnicity, and
health website usage.6 Three studies have found a significant association
between race/ethnicity and going online for health-related purposes.
However, two of the studies (Dickerson and others and Hsu and others)
were not nationally representative.7 The other (Ybarra and Suman) neg-
lected to include income as a predictor.8 The last study is problematic
because available evidence indicates that racial and ethnic differences
disappear after controlling for income and socioeconomic status.

In this chapter, using data from our national public opinion survey, we
examine variations in use of health websites by respondents’ education,
income, race, and ethnicity. We find that important demographic differ-
ences remain in access to health information technology. Policymakers
need to address those differences if they want to close the digital divide
and bring the benefits of electronic health care to all Americans.

DEMOGRAPHIC DISPARITIES

Between 2000 and 2004, the number of Americans going online to
search for health information nearly doubled, from 50 to 95 million.9

That spurt in digital activity reflects the increasing popularity of the
Internet, efforts by various organizations to improve its accessibility, and
reductions in the cost of computing. People understand that there is a
tremendous amount of information online, and they are taking advan-
tage of new communication features.

Although consumers’ ability to acquire information over the Internet
has increased, disparities in access to digital technology compromise the
ability of some populations to benefit fully from electronic resources.10

For example, there are well-documented gaps in use of information tech-
nology based on education, age, income, and geographic location. Those
who are younger and better educated, who have more money, and who
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live in urban and suburban areas are most likely to use the Internet. Indi-
viduals with lower incomes and less education who live in rural areas
are least likely to rely on websites or other forms of digital communica-
tion.11 Sometimes that is due to lack of wiring or inadequate broadband
access; other times it is linked to lack of money to pay for computers or
digital access.

Even more troubling are indications of a gap based on race and eth-
nicity. One recent national survey of general Internet use, for example,
found that while 70 percent of whites go online, only 57 percent of
African Americans do;12 another study found that 65 percent of whites
go online but only 37 percent of Hispanics.13 Those results are problem-
atic because they indicate that Hispanics and African Americans are less
likely to make use of technology and therefore are less able to take
advantage of online medical material.

As telecommunications technology becomes further integrated into
health service provision, such gaps in access to information reinforce
existing inequities. To the extent that government agencies want con-
sumers to rely on digital medicine in order to improve service delivery
and reduce costs, it is important to understand how access differs among
different racial and ethnic groups. If racial differences are present in
regard to electronic health care services, they undermine the equity and
justice of the U.S. health care system; they also compromise the ability of
policymakers to achieve the full benefits of digital medicine.

Several factors contribute to racial differences in use of both health
care services and information technology.14 One problem is unequal
access to quality health care.15 Individuals from different socioeconomic
backgrounds do not have the same opportunities for effective and afford-
able care. Those who are older and come from impoverished back-
grounds, for example, are less likely to receive various kinds of medical
care. They also do not see the need for or value of digital communica-
tions and so generally are not part of the technology revolution. They do
not understand how the Internet can enrich their lives.

There is growing concern over how the digital divide creates inequities
in the use of online resources.16 Age is a major characteristic distinguish-
ing users from nonusers. While older people are less likely to use the
Internet, the same is true for those of limited education and income. Indi-
viduals who are poorly educated or who lack financial resources do not
access digital information and are not able to surf the net for electronic
health care.17
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Finally, there are significant racial differences in literacy levels. The
National Assessment of Adult Literacy found that on a scale from 0 (low
literacy) to 500 (high literacy), the average score for whites (288) was
higher than that for Asian Americans (271), African Americans (243),
and Hispanics (216).18 Those differences mean that Hispanics have the
greatest difficulty in comprehending reading material and therefore in
understanding online medical resources. Website developers must take
that finding into consideration when they design their sites.

Given the increasing use of the Internet to provide remote monitoring
and other health-related services, it is important to investigate what types
of inequalities exist in health website usage. To what extent are race, eth-
nicity, income, education, age, and gender linked to usage of digital med-
ical resources? If we can identify specific disparities, it will help public
officials improve the ways in which they provide access for different
types of patients.

ANALYSIS OF MEDICAL WEBSITE USAGE BY RACE AND ETHNICITY

To investigate demographic disparities, we examined health website usage
by racial and ethnic background. Among the 828 respondents to our
national public opinion survey who reported race or ethnicity there were
670 non-Hispanic whites (80.9 percent), 58 African Americans (7.0 per-
cent), 54 Hispanics (6.5 percent), and 46 Asian Americans or individuals
in some other category (5.6 percent). Although the percentage of respon-
dents identifying as African American, Hispanic, and Asian American/
Other in the general population (12.1, 13.6, and 7.5 percent, respectively)
exceed the percentage included in our poll, that is not unusual for proj-
ects that attempt to contact hard-to-reach populations.19

We focus more on African Americans and Hispanics than Asian Amer-
icans because historically African Americans and Hispanics have suffered
greater deprivation in access to information. Asians Americans are not a
great concern with respect to the digital divide in particular because they
tend to rely on digital technology to an even greater extent than non-
Hispanic whites.20 Indeed, that tendency was borne out in our survey. Of
respondents who reported searching for health information online during
the previous year, 43.5 percent belonged to the Asian American/Other cat-
egory, 33.7 percent were white, 31 percent were African American, and
20.4 percent were Hispanic. We emphasize web usage in this study
because it is the most prevalent use of digital medicine.21 Those who e-mail
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physicians or purchase medicine or health care equipment online are far
less numerous than those who search the Internet for medical information.

A variety of factors other than race and ethnicity affect web usage. For
example, other researchers have found that features such as self-
perceived health status, income, education, age, gender, and health liter-
acy are relevant for patient attitudes and behaviors.22 Generally, people’s
orientation with respect to health care is affected by their health, age,
and gender, among other considerations.

Table 5-1 breaks down web usage for various racial groups by these
factors. Generally, we found that 14.9 percent of whites age 65 or above

Table 5-1. Variation in Website Use by Race and Ethnicity
Percent of users

Asian American/
White          African American Hispanic Other 

Age
Less than 65 years 40.5 36.4 21.6 50.0
65 Years 14.9 0.0 0.0 0.0

Probability .000*** .010** .625 .043**

Gender
Male 27.0 18.8 21.7 31.6
Female 38.1 35.7 19.4 51.9

Probability .003*** .177 .546 .144

Education
High school or less 16.3 16.7 8.8 30.8
Some college/college degree  44.3 46.4 40.0 51.6

Probability .000*** .015** .009*** .175

Health literacy
Poor to fair 18.8 37.5 0.0 57.1
Good to excellent 35.8 31.3 23.8 47.1

Probability .003*** .508 .115 .471

Income
Less than $30,000 20.0 27.3 13.0 26.7
$30,000 or more 43.3 35.0 38.1 70.0

Probability .000*** .418 .058 .013**

Self-perceived health
Very poor to fair 25.9 16.7 27.3 33.3
Good to excellent 35.8 34.8 18.6 47.1

Probability .030** .198 .396 .316

N 670 58 54 46

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
***p < .01; **p < .05; *p < .10.
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reported accessing health websites but no African American, Hispanic,
or Asian American/Other respondents age 65 or above indicated that
they did so. Bivariate results demonstrate that better educated individu-
als within each group were more likely to search for health information
online, though that finding was significant only for whites, African
Americans, and Hispanics.

Women and persons with better self-perceived health were more likely
to access health-related websites within the white, African American,
and Asian American/Other categories; however, the associations were
statistically significant only for whites. By contrast, among Hispanics,
men and persons in worse self-perceived health were more likely to
access online information, although neither association was statistically
significant.

In general, respondents with higher incomes were more likely to visit
websites, although again, results were significant for white and Asian
American/Other respondents only. Whereas stronger health literacy was
associated with use of websites among whites and Hispanics, it was asso-
ciated with lower use among African Americans and Asian Ameri-
cans/Others. But the association was statistically significant among
Hispanics; no Hispanic respondents with poor to fair health literacy
reported searching for health information online.

Table 5-2 reports our logistic regression analysis, the results of which
indicate that the models fit the data very well. We found that older age
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Table 5-2. Logistic Regression of Website Usage by Racial and Ethnic Group 
and Select Variablesa

Asian American/
Variable White African American Hispanic Other

Age –0.24 (0.06)***    –0.16 (0.16)    0.19 (0.32) –0.35 (0.23) 
Female 0.21 (0.14)          0.82 (0.82) –0.52 (1.01)      0.89 (0.76) 
Education 0.50 (0.08)***     1.10 (0.39)*** 1.44 (0.57)**  0.56 (0.29)** 
Health literacy 0.16 (0.13)          –0.69 (0.53)      1.86 (1.01)* –0.69 (0.50)
Income 0.01 (0.04)          –0.00 (0.12) –0.24 (0.22) –0.06 (0.14)
Self-perceived health –0.14 (0.08)*        0.30 (0.31) –1.01 (0.59)* 0.27 (0.34)
Constant –2.24 (0.74)***     –4.24 (2.89) –9.12 (5.16)*   –1.02 (2.35)

Pseudo R 2 0.157                   0.334 0.483 0.276
N 670 58 54 46

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
a. This table reports logistic regression coefficients, with standard errors in parentheses.
***p < .01; **p < .05; *p < .10.
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was significantly negatively associated with use of health websites among
whites, but not among other groups. By contrast, higher education was
associated with greater use of health websites in all groups, although the
association seemed to be stronger among African Americans and His-
panics than among whites and Asian Americans/Others.

Better perceived health was significantly negatively associated with
health website use among whites and Hispanics, but there is no such evi-
dence for African Americans or Asian Americans/Others. Stronger health
literacy was significantly positively associated with health website use
among Hispanics, but not among other groups. No significant associa-
tions could be identified between website usage and gender or income.

VARIATION IN OVERALL USAGE BY SOCIAL BACKGROUND

To help us understand the racial and ethnic patterns reported in our
study, we examined the characteristics of respondents engaging in each
form of conventional and digital health care communication. Table 5-3
shows that there were few significant associations between education,
income, and residence and conventional communication behavior; social
background, then, did not influence the extent to which people visited or
called physicians.

However, for digital communications, respondents who were better
educated, who had higher incomes, or who lived in urban/suburban
areas were more likely than respondents who were less well educated,
who had lower incomes, or who lived in rural areas to report e-mailing
providers, visiting websites, or making online purchases. That helps to
explain why Hispanics lag behind whites in use of e-health resources.
They often have less education and lower incomes, and those barriers
undermine their use of digital medical information.

Interestingly, though, this increase in use of digital technologies did
not hold in regard to insurance status. Being insured increased the
chances of visiting a provider in person or over the telephone, but it had
no significant association with digital communication usage. Whereas
older people were more likely to make in-person visits, they were less
likely to visit health care websites; middle-aged respondents, however,
were more likely to make online purchases. There is also a gender gap,
with women being more likely than men to make in-person visits, place
telephone calls, and visit health information websites.
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T A B L E  5 - 3 . Variation in Use of Types of Health-Related Communications 
by Subgroup 
Percent of users

Personal Phone E-mail Website Online

Subgroup visit call message visit purchase High use

Age

18–44 85.3 49.1 4.3 39.3 6.9 17.7

45–64 87.9 46.5 6.0 39.0 10.3 23.6

65+ 93.8 50.5 3.4 33.0 2.9 15.6

Probability .012* .636 .344 .000*** .005** .385

Gender

Male 83.5 38.7 4.0 26.1 7.9 21.0

Female 91.1 54.7 4.9 37.0 7.5 20.9

Probability .001** .000*** .492 .001** .803 .987

Race

White 90.0 48.0 4.6 33.7 7.5 20.1

Non-white 83.6 48.1 6.0 31.0 7.3 22.2

Probability .019* .967 .425 .514 .919 .724

Education

0–11 years 88.5 43.0 5.1 9.0 3.8 27.3

12 years 86.2 43.9 3.5 17.9 3.9 18.9

13–16 years 89.4 50.1 4.2 42.1 6.5 15.4

17+ years 89.0 52.6 8.6 53.3 18.2 31.4

Probability .631 .228 .122 .000*** .000*** .040*

Perception of costs

Positive 90.3 48.3 4.5 33.2 7.1 19.1

Moderate 84.2 34.9 6.2 27.7 6.2 23.8

Negative 86.1 61.3 4.2 39.7 9.6 23.8

Probability .070 .000*** .661 .086† .455 .628

Perception of accessibility

Positive 90.3 49.0 4.2 29.7 5.8 16.4

Moderate 86.7 45.8 7.0 36.0 9.1 25.3

Negative 90.7 54.8 2.5 45.5 11.0 23.1

Probability .301 .285 .112 .004** .071 .204

Perception of quality

Positive 91.8 48.1 5.9 30.3 4.8 16.1

Moderate 88.9 47.7 4.0 33.1 9.3 22.5

Negative 87.8 67.1 6.7 43.7 5.5 22.6

Probability .390 .008** .388 .105 .060† .460

(continued)

05 0276-4 ch5  3/13/09  2:39 PM  Page 81



8 2 DIGITAL DISPARITIES

Exercise
None 86.6 43.2 5.0 25.3 6.9 20.0
Occasional 88.9 49.1 4.8 38.6 8.9 20.4
Daily 87.9 49.2 4.6 31.2 6.6 20.8

Probability .753 .402 .976 .009** .478 .993

Balanced diet
No meals 84.0 36.0 1.4 26.4 8.0 22.2
Occasional meals 87.0 48.2 2.4 30.2 8.9 16.4
Every meal 89.2 50.6 5.7 34.6 7.2 21.2

Probability .344 .057† .065† .263 .733 .711

Smoker
No 89.2 49.0 5.3 33.4 8.1 21.6
Yes 83.9 45.4 1.7 30.9 5.6 16.4

Probability .053† .389 .039* .517 .275 .387

Health literacy
Poor/fair 85.4 51.2 7.3 17.1 7.3 44.4
Good 86.5 54.2 8.1 22.2 8.1 38.9
Very good 94.7 57.0 2.6 30.0 7.0 18.1
Excellent 87.0 44.3 4.8 37.7 7.5 17.9

Probability .013* .011* .185 .003** .988 .044*

Income ($)
0–30,000 83.1 47.6 3.8 20.3 2.6 18.0
30,000–75,000 88.6 46.3 3.7 39.6 10.2 21.8
75,000–100,000 92.3 56.6 6.4 49.3 7.9 16.2
100,000 or more 89.1 48.9 9.6 52.8 14.9 24.5

Probability .104 .452 .095† .000*** .001** .745

Health insurance
No 71.9 37.7 3.2 27.5 5.7 23.5
Yes 91.0 49.8 5.0 34.3 7.6 20.1

Probability .000*** .013* .386 .146 .458 .638

Residence
Rural 87.4 47.9 1.7 27.7 4.4 12.2
Urban/suburban 89.1 47.8 6.0 36.3 8.9 23.6

Probability .461 .961 .004** .013* .017* .030*

Self-perceived health
Very poor/poor 93.2 70.2 8.5 24.6 5.1 50.0
Fair 89.3 51.9 8.3 25.2 9.9 40.0
Good 93.2 51.1 3.4 31.9 6.8 16.9
Very good 87.4 41.8 4.0 38.5 8.1 17.4
Excellent 79.7 44.1 3.7 33.9 7.4 15.9

Probability .000*** .001** .113 .056† .764 .002**

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
***p < .001; ** p < .01; *p < .05; †p < .10.

T A B L E  5 - 3 (continued) 

Personal Phone E-mail Website Online
Subgroup visit call message visit purchase High use
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From these data, it is apparent that those who are poor were more
likely to communicate conventionally than digitally with medical profes-
sionals. Such individuals appear to be more comfortable with receiving
health care through face-to-face encounters. They want the personal
touch, and their health care choices reflect their sentiments. People with
higher incomes and healthier life style behaviors (such as eating a bal-
anced diet, getting exercise, and not smoking) were more likely to e-mail
health care providers. These findings reinforce the racial and ethnic dif-
ferences noted earlier in this chapter.

CONCLUSION

This analysis uses a national public opinion survey to determine the
characteristics of various racial/ethnic groups seeking online health
information. Several previous studies have identified the overall percent-
age of U.S. adults and/or Internet users searching for health informa-
tion,23 but only one reported the percentage of the total population
seeking health information online stratified by race.24 That study
reported 1999 online data for white (34.0 percent) and African Ameri-
can (19.0 percent) respondents only.

By contrast, our study reports the prevalence of online searches among
whites, African Americans, Hispanics, and Asian Americans/Others. If
one uses the 1999 data as a baseline, the digital divide has narrowed for
African Americans with respect to health care. That is good news for those
concerned about racial disparities in health website usage in the United
States; however, the relatively low percentage of Hispanics reporting use
of health websites indicates that the ethnic divide has not disappeared.

In order to boost web use, health care providers need to communicate
more clearly with Hispanic patients. Low use among Hispanics may
reflect, in part, language difficulties for individuals who do not speak
English; Hispanics have language barriers that most other large minority
groups do not encounter. But it also is a question of trust with elderly
Hispanic patients. Research by Sabogal, Scherger, and Ahmadpour
argues that among Hispanic patients, “patient distrust and perceptions
of physician disrespect [of Hispanic patients] are common.”25 When
health care has a technological component, physician-patient miscom-
munication becomes more likely. For that reason, these scholars recom-
mend better understanding of language limitations and cultural
background in the provision of electronic health information.

8 3DIGITAL DISPARITIES
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Education may interact with cultural values to influence health Inter-
net use. Among key Hispanic cultural values is personalismo, in which
personal relations are of central importance and connections with indi-
viduals are preferred to connections with institutions. That is closely
related to another key value, confianza (trust), which leads to a preference
for establishing relationships of trust with individuals over extended peri-
ods of time.26 Because of these cultural beliefs, the impersonal nature of
the Internet may not be congruent with widely held Hispanic values and
therefore may complicate web use among members of the community.

In a similar vein, due to a legacy of racial discrimination, African
Americans have greater distrust of institutions, including the health and
medical system, than other groups, which makes it difficult for them to
feel comfortable accessing health resources. That is the case regardless of
whether the form of communication is traditional or digital.27 It will be
hard to make much progress with digital medicine until the members of
minority groups develop reasonable trust in online resources.

The fact that better educated individuals are more likely to search for
health information online is reflected in several research studies.28

Although well-educated respondents of all types were more likely to
access health information in our study, the relationship was especially
strong for African Americans and even stronger for Hispanics. Relative
to whites with comparable education, therefore, less well educated
minorities are at a greater disadvantage, suggesting that education may
interact with one’s life experiences and cultural expectations to influence
use of the Internet for health information. Indeed, educational institu-
tions with greater minority enrollment are less likely to provide students
with Internet access.29

Minority access to health information is constrained because often
digital material is written at a reading level that exceeds that of many
minority users.30 According to Eysenbach and his colleagues, that makes
the problem of online medical advice not always being accurate, com-
plete, or consistent even more difficult.31 Because many minority users
have a low reading level, developing complete and accurate online health
resources that they can benefit from will be challenging. Poor literacy is
an especially important concern in health care due to clear links between
low health literacy, race/ethnicity, and inadequate understanding of med-
ical materials.32 That the association between health literacy and Internet
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use is statistically significant only for Hispanics may reflect the fact that
many Hispanics face language barriers to access as well as more general
constraints.

The city of New Ulm, Minnesota, is piloting a $100 million initiative
known as the Center for Healthcare Innovation that seeks to improve
quality of care through new technology. It aims to bring electronic med-
ical records and new outreach efforts to a neighborhood that is one-third
Hispanic, one-third African American, and one-third white. Ninety per-
cent of the people in town get health care from the Allina Hospital and
Clinic, and the hospital is undertaking a special effort to find people who
are at greatest risk and treat them before they become chronic sufferers.33

Such efforts are important because research has shown that Internet
use declines with age for all groups.34 But while nearly 15 percent of eld-
erly white respondents sought health information online, no elderly
African American or Hispanic respondents did so. That implies that not
only do African Americans and Hispanics fall disproportionately on the
wrong side of the digital divide, but that being elderly further amplifies
the effect of minority status on health Internet use.

Elderly minorities are less well educated and have lower incomes and
more limited English proficiency than younger minorities.35 Conse-
quently, they are less likely to possess the skills and resources necessary
to purchase a computer, use the Internet, or visit various websites.
Although similar gaps in income and education exist between older and
younger non-Hispanic whites, the percentage of older whites that are
poor and lack a high school diploma is not nearly as high nor is the gap
between age cohorts quite as wide.36 That could explain, in part, why at
least some elderly whites reported visiting a health website, in contrast
to elderly African Americans and Hispanics.

From this analysis, it is clear that race and ethnicity remain a serious
problem for the future of digital medicine. Those demographic charac-
teristics interact with age, education, literacy, and income in important
respects. Policymakers cannot increase use of health information tech-
nology without addressing the gaps in access that exist for some groups.
It will prove difficult to gain economies of scale unless greater numbers
of older, less well-off, and less educated people begin to use online
resources. Only then will we begin to narrow the digital divide and
attract more people to use e-health resources.

8 5DIGITAL DISPARITIES
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As documented in earlier chapters, considerable differences exist
between public and private health care websites. Commercial sites are
much more likely to have product ads, to be unclear about who their
sponsors are, and to create real or potential conflicts of interest. In con-
trast, government sites rarely feature ads, clearly are noncommercial in
nature, and do not present the financial conflicts of interest seen with
some private sites.1 They do not attempt to sell commercial products or
push services linked to financial backers.

Those contrasts make it crucial to understand the type of people who
visit different kinds of websites. Despite the promise of digital technol-
ogy, there has been relatively little empirical research regarding who
relies on which types of sites.2 Are there differences between users of gov-
ernment and nongovernment websites? What implications do any varia-
tions have for digital medicine?

We employed our national public opinion survey data to examine the
relationship between users and types of websites used. In particular, we
looked at user characteristics such as age, literacy, place of residence, and
attitudes toward health care services in the United States to see whether
they reveal a preference for use of public or private sector sites. We
sought to determine whether there are systematic differences in the visi-
tors to the alternative sources of information.

In general, we find variations linked to age, education, and
urban/rural location. Those who rely on private sites are more likely to

CHAPTER SIX

Information Acquisition
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be younger, to live in urban areas, and to be poorly educated. Websites
are not neutral in whom they attract; there are discernible differences
between users of the two kinds of sites.

Given those findings, we argue that it will require a concerted effort
on the part of policymakers to improve the quality, accessibility, and rel-
evance of online health care information. Important differences in pat-
terns of use have ramifications for how society makes use of electronic
resources and attempts to overcome the gap between electronic haves
and have-nots. We cannot make progress in electronic health without
understanding the interaction between health website content and user
characteristics.

ANALYSIS OF HEALTH WEBSITE VISITORS

We asked respondents to our national survey about forms of health care
communication, satisfaction with health services, health knowledge
level, and lifestyle behaviors. We also asked for basic demographic infor-
mation, including age, gender, race, health insurance status, education
level, residence, income, and perceived health. Our goal was to identify
any differences between visitors to public and commercial websites and
any systematic visitation patterns.

Respondents were quizzed regarding how often in the past year they
had visited a government or private website. Specific categories included
“not at all,” “every few months or less,” “once a month,” and “once or
more a week.” In addition to identifying the frequency with which
respondents accessed each type of site, we coded each variable dichoto-
mously, indicating those who did and did not visit a particular type of
site during the previous year.

According to our responses, more than twice as many of our survey
respondents visited private websites (29.6 percent) as public websites
(13.2 percent). However, few reported accessing either public or private
websites more than a handful of times during the course of the year. Only
23.6 percent and 18.9 percent of private and public website visitors,
respectively, said that they did so at least once a month.

Both public and private website visitors were more likely than non-
visitors to be better educated and to report greater concerns about health
care access. Younger individuals living in urban areas who had stronger
health literacy and greater concerns about the affordability of health care
were more likely to visit private but not public websites. Efforts to close
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the digital divide must recognize such differences in user characteristics,
and relatively low usage levels require a concerted effort to improve the
quality, accessibility, and relevance of Internet health information.

We looked at differences in website usage based on age, gender, atti-
tudes, education, lifestyle, literacy, locality, income, and health (see table
6-1). It is important to analyze respondents’ demographic characteristics
because of their well-documented links to use of technology. Further-
more, it is crucial to look at self-perceived health status, because people
who are ill should be more likely to visit public and/or private health
sites. We also examine a variety of attitudes regarding health care access,
affordability, and quality. Finally, we account for lifestyle (diet, exercise,
and smoking) as well as whether an individual has health insurance.3

In general, we found a number of significant differences. Younger
females with better educations, higher incomes, and more negative atti-
tudes toward health care access were more likely to report visiting both
public and private sector websites than less well educated older males
with lower incomes and more positive attitudes toward access. Respon-
dents with more negative attitudes toward health care quality also were
more likely to visit both government and private websites.

These behaviors are also true of respondents with more negative atti-
tudes toward health care affordability, although results did not achieve
statistical significance. Whereas respondents with occasional or daily
exercise regimes, stronger health literacy, urban/suburban residences,
and better perceived health were more likely to visit private sector web-
sites, they were neither more nor less likely to visit public ones.

No significant associations could be identified between any form of
website usage and race, balanced diet, smoking, and insurance status.
There was no difference in website usage between public and private sec-
tor sites.

EXPLAINING INFORMATION ACQUISITION

To this point, we have examined usage levels at the bivariate level. An
obvious limit of that approach is the inability to control for a variety of
demographic and social variables that are relevant to website use. We
incorporate a range of characteristics in order to determine which are
most important with respect to influencing individuals’ use of public or
private health websites.

8 8 INFORMATION ACQUISIT ION
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T A B L E  6 - 1 . Variation in Use of Public and Private Sector Websites by Subgroup 
Percent of users

Subgroup Public sector site Private sector site

Age
18–44 13.6 37.3
45–64 18.4 35.9
65+ 5.9 13.4

Probability <.0001*** <.0001*** 

Gender
Male 9.1 25.6
Female 16.2 34.2

Probability .003** .007**

Race
White 13.8 32.0
Non-white 13.0 28.1

Probability .809 .342

Education
0–11 years 5.1 6.4
12 years 5.8 15.9
13–16 years 15.5 40.4
17+ years 28.9 50.0

Probability <.0001*** <.0001***

Perception of costs
Positive 14.3 30.8
Moderate 10.4 27.7
Negative 16.0 37.1

Probability .349 .184

Perception of accessibility
Positive 11.2 28.1
Moderate 14.6 34.9
Negative 24.3 39.8

Probability .001*** .023*

Perception of quality
Positive 8.9 29.1
Moderate 15.5 30.8
Negative 16.4 42.3

Probability .027* .098

Exercise
None 11.9 22.6
Occasional 16.5 36.4
Daily 11.7 29.8

Probability .128 .007**

(continued)
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Balanced diet

No meals 9.5 23.3

Occasional meals 12.6 28.8

Every meal 14.2 32.6

Probability .495 .211

Smoker

No 13.7 31.8

Yes 11.9 27.8

Probability .513 .313

Health literacy

Poor/fair 7.3 14.6

Good 14.9 16.7

Very good 12.9 29.0

Excellent 14.1 35.6

Probability .643 .001***

Income

0–30,000 8.2 19.7

30,000–75,000 14.0 37.3

75,000–100,000 19.2 47.3

>100,000 29.8 47.2

Probability <.000*** <.001***

Health insurance

No 11.5 25.6

Yes 14.1 32.4

Probability .439 .136

Residence

Rural 11.3 24.4

Urban/suburban 15.0 35.2

Probability .137 .001***

Self-perceived health

Very poor/poor 11.9 21.1

Fair 12.3 24.2

Good 14.8 30.2

Very good 13.5 36.4

Excellent 13.0 31.9

Probability .952 .059

Source: National Public Opinion E-Health Survey, November 5–10, 2005.
*p < .05; **p < .01; ***p < .001.

T A B L E  6 - 1 (continued)

Subgroup Public sector site Private sector site
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Table 6-2 reports results from logistic regression models predicting
use of each type of website. We found that while older respondents were
neither more nor less likely to visit government websites, they were less
likely to visit private sector sites. In contrast, better educated respondents
were more likely to seek information from both types of site.

Respondents with more negative attitudes toward health care access
also were more likely to visit both public and private web locations.
Whereas respondents with more negative attitudes toward health care
affordability were more likely to visit private sector sites, they were nei-
ther more nor less likely to visit public sector ones.

There is evidence to suggest a relationship between stronger health lit-
eracy and urban or suburban residence and the probability of visiting a
private sector website, but that was not the case with public sites. For the
latter, neither place of residence nor health literacy affected the means of
information acquisition.

We found no significant associations between usage of public or private
sector websites and gender, race, insurance status, income, self-perceived

9 1INFORMATION ACQUISIT ION

T A B L E  6 - 2 . Logistic Regression Models of Website Usage and Select Variables 

Variable Public sector site Private sector site

Age 0.90 (0.79–1.03) 0.83*** (0.75–0.91)
Female 1.23 (0.95–1.59) 1.14 (0.89–1.47)
Non-white 0.93 (0.53–1.65) 0.85 (0.55–1.32)
Education 1.53*** (1.29–1.80) 1.57*** (1.37–1.80)
Perception of costs 1.04 (0.78–1.38) 1.25* (1.00–1.56)
Perception of accessibility 1.28* (1.01–1.62) 1.20† (0.99–1.44)
Perception of quality 1.12 (0.82–1.53) 1.03 (0.80–1.32)
Exercise 0.98 (0.86–1.12) 1.02 (0.92–1.13)
Balanced diet 1.01 (0.88–1.15) 1.04 (0.94–1.16)
Smoker 0.98 (0.56–1.72) 0.90 (0.59–1.36)
Health literacy 1.07 (0.79–1.43) 1.24† (0.98–1.57)
Income 1.03 (0.95–1.12) 0.98 (0.82–1.05)
Health insurance 1.20 (0.61–2.34) 1.42 (0.84–2.40)
Urban 1.23 (0.78–1.94) 1.59* (1.11–2.27)
Self-perceived health 0.88 (0.73–1.06) 0.97 (0.84–1.13)
Constant 0.01*** (0.00–0.12) 0.02*** (0.00–0.12)

Pseudo R 2 .103 (.095–.110) .176 (.165–.186)
N 910 893

Source: National Public Opinion E-Health Survey, November 5-10, 2005.
*** p < .001; ** p < .01; * p < .05; †p < .10.
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health, lifestyle, and attitudes toward health care quality in general. There
were few differences between men and women, whites and minorities, or
poor and wealthy individuals. Each displayed the same visitation profile
as its group counterpart.

CONCLUSION

The Internet is altering how people use health care services, obtain infor-
mation, and evaluate alternatives. Where they acquire information, how-
ever, has implications for the quality of that information and the ability
of technology to improve health care. Given the significant differences in
various websites, it is crucial that policymakers understand where con-
sumers go for health information.4

We found differences in the characteristics of public and private web-
site users. On the one hand, our findings indicate that better educated
respondents with more negative attitudes toward access were more
likely to report visiting both public and private sponsor sites than less
well educated respondents with more positive attitudes toward health
care access.

On the other hand, the results indicate that younger respondents liv-
ing in urban areas who had stronger health literacy and more negative
attitudes toward affordability were more likely to visit privately spon-
sored sites. There was no relationship between age, health literacy, and
attitudes toward affordability and use of government websites.

Analyses of previous website surveys found positive relationships
between seeking health information over the Internet and being female,
younger, or better educated; living in an urban or suburban location; and
having a higher income.5 Although not all of those relationships are
reflected in the multivariate findings reported here (for example, those
with respect to gender and income), all are reflected in the bivariate asso-
ciations reported.6

Differences in website usage based on education, literacy, and resi-
dence illustrate the difficulties that policymakers face in closing the digi-
tal divide.7 First, our results indicate that less well educated respondents
exhibit a lower probability of accessing health information websites of
any kind, implying the presence of a digital divide across both public and
private sites. Second, they suggest that rural respondents with weaker
health literacy are less likely to use private sector sites but neither more
nor less likely to use public sector sites.

9 2 INFORMATION ACQUISIT ION
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Although a digital divide exists, these patterns demonstrate that it is
stronger and more pervasive in the private sector, where most informa-
tion is written at a reading level well above that of many users. Many of
the people who might benefit from going to commercial sites lack high-
speed Internet or broadband access. The problem is especially relevant to
e-health because needy beneficiaries are located predominantly in areas
with limited Internet access, which makes its virtually impossible for
them to take advantage of website content.8

The existence of different usage rates favoring private websites raises
important questions regarding the type and quality of the information
being downloaded. Eysenbach and colleagues and other researchers
demonstrate that health information websites vary enormously in the
validity of their information.9 As we found in earlier chapters, some
information presented on websites (especially commercial ones) is
incomplete, inaccurate, or sponsored by interests with a financial stake
in particular treatments. Private sector sites thus have the highest level of
real or potential conflicts of interest owing to sponsorship by pharma-
ceutical or other health care companies.10

Website user characteristics provide further insights into other areas
of digital medicine. Respondents with more negative attitudes toward
health services were more likely to visit both government and private
sector websites. That supports the expectation that individuals with
greater difficulty accessing and/or affording care are more likely to seek
alternative sources of online medical information, advice, and supplies.
Younger respondents were more likely to get health information from
private sector websites; however, they were neither more nor less likely
to visit public sector sites. That implies that government websites may
be posting less material directed toward younger age groups than private
sector ones are.

At the time of the survey, the country’s new Medicare Part D pre-
scription drug benefit was nearing implementation.11 The close proxim-
ity of that event and our survey may explain, in part, the findings
reported here. Elderly individuals would have been especially motivated
to visit websites, especially those of government agencies, because they
needed to obtain information important to their future health care.
Young people, in contrast, had no such motivation, and there was little
that would have drawn them to government sites.

Our findings also relate to the idea that older people are less likely to
use the Internet.12 On average, older individuals have lower computer
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literacy than younger individuals. Indeed, seniors are much less likely
than younger people to own a computer, let alone have access to the
Internet.13 Consequently, when seniors use the Internet, they may be
more likely to do so at a senior center or public library, where the staff
may be more inclined to steer them toward a public than a private sec-
tor website for certain services and information.

In contrast, younger people are more likely to access the Internet on
their own, and they are more likely to rely on search engines such as
Google. For individuals undertaking such searches, there is unlikely to be
a predilection favoring some types of websites over others. However,
since most websites are privately sponsored, it seems reasonable to con-
clude that younger respondents are guided to rely on a disproportion-
ately larger number of private sites.

That younger people were more likely to visit private sector websites
but not government websites is interesting also because they tend to be
the most cynical about government in general. They are the bloc least
likely to be engaged in the political process; for example, as an age
group, young people vote about 30 percentage points less often than do
senior citizens.14

That cynicism may extend to the Internet. If so, that is problematic,
because private sector websites are more likely to show greater variabil-
ity in content and to create more real or potential conflicts of interest.
Younger individuals therefore may be at the greatest risk of receiving
biased, one-sided, or incomplete health care information.

Since most commercial sites do not publicize the potential conflicts of
interest created by outside ads or sponsorships, unwitting consumers may
take the information presented at face value, not recognizing that it is
sponsored by an interested party seeking to guide them toward particular
choices. That danger is reflected in Internet searches of almost any disease
or condition, which quickly reveal a plethora of sites that provide seem-
ingly unbiased information but that are sponsored by pharmaceutical
manufacturers presenting their own products in the best possible light.

Indeed, there are differences in the information screening processes
used by government and nongovernment websites that affect website
content.15 A number of government agencies have advisory boards of
experts who provide feedback on the agencies’ decisions and the infor-
mation that they provide. Although there is no guarantee that public sec-
tor information is always accurate, the fact that it goes through a
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06 0276-4 ch6  3/13/09  2:38 PM  Page 94



9 5INFORMATION ACQUISIT ION

screening process increases the odds that higher-quality and more accu-
rate information will be provided online. The only cases in which that
may not be the case occur in regard to highly politicized issues or when
major differences of opinion exist among experts.

Furthermore, commercial sites are more likely to vary in the kind of
material provided because their sponsors have incentives to promote
products linked financially (or otherwise) to their organizational inter-
ests. They also differ in the types of marketing strategies employed. Gov-
ernment sites are marketed to the general public with little differentiation
based on market segments. Although some material may be more rele-
vant to some groups than others, as Medicare is to elderly or perma-
nently disabled individuals, government officials do not target certain
groups or emphasize niche marketing strategies.

In contrast, private sites sometimes follow niche strategies that allow
them to focus their information resources on the desired audiences. They
target particular groups on the basis of age, gender, race, income, inter-
ests, or other characteristics, attempting to match potential consumers
with relevant products, information, or services.

Use of such a marketing strategy is found more often with for-profit
than nonprofit websites. As Schlesinger and Gray observe in the context
of health care in general, nonprofit and for-profit ownerships are distinct
legal forms. Each has different operations, which “lead to different mixes
of monetary and non-pecuniary incentives for administrators and staffs,
different sources of capital, and different influences of governance.”16 In
the world of digital medicine, variations in the end results of for-profit
and nonprofit strategies are clearly seen. Different people tend to visit the
different types of websites.

Unlike in many European countries, in which state-owned enterprises
and corporatist governance structures remain common, in the United
States there has long been a clear distinction between the public and pri-
vate sectors that should enable people to distinguish between them at the
electronic level. Since people can readily discern between the likes of
Ford Motor Company and the U.S. Department of Transportation,
Planned Parenthood and the Centers for Disease Control and Prevention,
State Farm Insurance and the Federal Emergency Management Agency,
and Merck Pharmaceuticals and the U.S. Food and Drug Administration,
there is little reason to suspect that they would not know the difference
between public and private sector websites as well.
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9 6 INFORMATION ACQUISIT ION

People may readily differentiate between government and private
websites, but they may find it harder to distinguish for-profit websites
from not-for-profit sites. That difficulty should be kept in mind when
comparing similarities and differences among Internet users visiting com-
mercial and not-for-profit sites. Policymakers will not be able to close the
digital divide until they understand the complex interplay among users’
personal characteristics, website content, and website usage.
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9 7

A number of countries around the world have been successful at intro-
ducing technology into health care. The United Kingdom and New
Zealand, for example, are far ahead of the United States in adoption of
electronic health records by doctors: while 59 percent of the more than
30,000 health providers in the United Kingdom and 80 percent of the
9,000 doctors in New Zealand rely on electronic records, only 17 per-
cent of the 650,000 physicians in the United States do so.1

Other nations have invested more than the United States in health
information technology, putting considerable resources into developing
high-speed broadband connections to link individuals and businesses to
the Internet. For example, 35 percent of Danes but only 22 percent of
Americans have access to high-speed broadband. That higher level of
access has allowed site developers in such countries to put together high-
quality websites that connect to one another and allow people from dif-
ferent areas to communicate. But the United States, which ranked fourth
in broadband access among industrialized nations in 2001, dropped to
fifteenth place in 2007.2

In locales such as Singapore and Malaysia, smart cards containing
embedded circuits allow residents to complete a wide range of online
transactions. These cards have holograms that prevent fraud, and the
introduction of such cards has allowed agencies to place hundreds of offi-
cial services online for use by citizens and businesses. Innovations in tech-
nology have extended even into the realm of transportation. Taxi drivers

CHAPTER SEVEN

International Comparisons
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in Japan have advanced electronic systems that allow them to spot traffic
delays, choose the most convenient routes, and find open parking spaces
rather than circle the block, contributing to vehicular congestion.

A recent analysis of national government websites around the world
found that the United States pales in comparison with countries such as
South Korea and Taiwan in use of technology.3 Along with high-speed
broadband infrastructure, websites in the Asian countries offer a large
number of electronic services, personalized content, media-rich applica-
tions, and easy access through PDA or handheld devices. Consequently,
processing times are faster, download speeds are quicker, and Asian res-
idents take less time to perform necessary functions.

This chapter presents studies of successful implementation of technol-
ogy and also looks at the content of health department websites in vari-
ous countries. We review cases in which foreign governments have
incorporated technology into their health systems and analyze the con-
tent of government websites each year from 2001 to 2007. Our analyses
cover the percentage of government websites that have privacy and secu-
rity policies, the content of privacy policies, the percentage of health
websites that can be accessed by disabled users, the number of health
websites that provide access for speakers of foreign languages, and the
percentage that run commercial advertising. We look at trends over time
and compare Organization for Economic Cooperation and Development
(OECD) countries with non-OECD nations to examine the impact of dis-
parities in wealth on the development of health information technology.

Overall, we find that many non-U.S. public sector health sites lag
behind those of U.S. state health departments on a variety of measures.
The health sites of other locales, especially in non-OECD countries, are
less likely to have privacy policies or provide various types of access.
However, some countries in Asia and Europe have made innovative use
of health information technology. The United Kingdom, Singapore, and
Australia also present illuminating cases of technological innovation. In
general, centralized government systems have had greater success in pro-
ducing uniform standards and encouraging innovation in health technol-
ogy than have decentralized systems such as those in the United States.

GLOBAL VARIATIONS IN INTERNET USAGE

Not all regions of the world share equally in the digital revolution. Table
7-1 demonstrates that Internet penetration levels are highest in North
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America (69.4 percent) and the Pacific Island areas (53.5 percent) and
lowest in Africa (3.5 percent) and the Middle East (10 percent). Only
16.6 percent of the population of the world as a whole used the Internet
in 2007, meaning that five-sixths of the planet’s population is not par-
ticipating in the digital revolution. Because many nations offer their peo-
ple little access to health information technology, they are not able to
gain the purported benefits of digital medicine; the absence of benefits,
in turn, slows the diffusion of technology. The world’s information
divide therefore represents a major barrier to the successful use of tech-
nology in many health systems.

GLOBAL USE OF HEALTH INFORMATION TECHNOLOGY

As use of the Internet grows in various places around the world, there is
increasing reliance on the World Wide Web for health care information.
A recent general population poll of 7,934 people in Norway, Denmark,
Germany, Greece, Poland, Portugal, and Latvia found that 44 percent of
the total sample had employed the Internet for health purposes. Twenty-
five percent indicated that they had employed the web to prepare for or
to follow up after medical consultations. And when selecting health care
providers, more than a third of the sample claimed that electronic provi-
sion of medical services was important to them. Those who most favored
e-health services included young people, those with higher education,
and white-collar employees.4

However, there is tremendous variation in use of health information
technology across nations. A 2006 survey of primary care physicians by
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T A B L E  7 - 1 . Internet Usage Levels by Region, 2007

Percent Internet
usage of overall

Region Population Internet usage population

Africa 933,448,292 32,765,700 3.5
Asia 3,712,527,624 389,392,288 10.5
Europe 809,624,686 312,722,892 38.6
Middle East 193,452,727 19,382,400 10.0
North America 334,538,018 232,057,067 69.4
Latin America 556,606,627 88,778,986 16.0
Pacific Island area 34,468,443 18,430,359 53.5

Total 6,574,666,417 1,093,529,692 16.6

Source: Internet World Stats, 2007 (www.InternetWorldStats.com).
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the Harvard School of Public Health and the Commonwealth Fund
found major differences across various countries in implementation of
electronic medical records. For example, while just 17 percent of Amer-
ican doctors and 14 percent of Canadian medical professionals relied on
electronic records, the numbers were higher in the United Kingdom
(59 percent) and Australia (25 percent).

The study discovered furthermore that use of electronic prescribing by
doctors ranged from 87 percent in the United Kingdom, 52 percent in
New Zealand, and 44 percent in Australia to 9 percent in the United
States and 8 percent in Canada.5 Compared with some other nations, the
United States obviously has a long way to go to reap the benefits of dig-
ital medicine.

However, there appears to be little correlation between the amount of
money a country invests on health care and system performance indica-
tors. As shown in table 7-2, the United States devotes the greatest per-
centage of gross domestic product (GDP) to health care (16 percent), but
of the seven nations surveyed (Australia, Great Britain, Canada, Ger-
many, Netherlands, New Zealand, and the United States), it has the low-
est life expectancy.6 The United States furthermore has the highest
percentage of patients who believe that the medical system needs to be
completely rebuilt; who have experienced medical mistakes in the past
two years; and who have problems getting a doctor’s appointment the
next day when they become sick. That does not bode well for investment

1 0 0 INTERNATIONAL COMPARISONS

T A B L E  7 - 2 . Health Care Performance Indicators in Seven Countries

Great Nether- New United
Indicator Australia Britain Canada Germany lands Zealand States

Health care spending as 9.5 8.3 9.8 10.7 9.2 9 16
percent of GDP

Life expectancy (years) 80.6 78.7 80.3 79 79.8 79 77.9
Percent of patients believing 18 15 12 27 9 17 34

medical system needs to 
be reformed 

Percent of patients having 26 24 28 16 25 22 32
experienced medical mistakes

Percent of patients getting 62 58 36 65 70 75 49
appointment next day 
when sick

Source: Cathy Schoen and others, “Toward Higher-Performance Health Systems,” Health Affairs, November 1, 2007.
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in health-related technology because ultimately people want to see a
strong tie between public investment and health care outcomes.

As a sign of international interest in digital medicine, the World
Health Organization (WHO) passed an e-health resolution in 2005 rec-
ognizing the importance of health information technology. The resolu-
tion represented an effort to coordinate member actions and provide a
blueprint of related “norms, standards, guidelines, and information and
training materials.” The document not only sought to provide guidance
on future development, it also addressed issues of equity and justice with
respect to differences in wealth among nations and published a statement
of e-health “rights and ethics.” Among the principles promulgated in the
resolution was that “efforts are needed to tackle the undue burden of ill-
health borne by vulnerable and marginalized groups.”7 To monitor
progress toward its goals, the WHO created a “global e-health observa-
tory” charged with collecting data and informing policymakers about
trends in this area.8

E-health in developing nations has become a particular challenge. As
pointed out by Mohan and Suleiman, low-income nations have difficulty
finding the resources necessary for investment in health technology. Few
of their citizens use the Internet for any purpose, let alone health care;
for example, 10 percent of people in Asia and the Middle East employ
the Internet, while only 4 percent of those in Africa do so. Those areas
cannot build information systems and justify the cost to citizens who
lack basic services in education, health care, and transportation.9

To cope with such issues, the World Health Organization and the
International Medical Informatics Association have formed an alliance
to train health care workers and share e-health products. As stated by
Geissbuhler, Haux, and Kwankam, it is important for nongovernmental
organizations to join forces and focus their efforts at overcoming barri-
ers to innovation in technology.10 That would allow the organizations to
create economies of scale and improve coordination among relevant
organizations.

INNOVATION IN EUROPE

There is considerable interest in use of health information technology
throughout Europe. A Eurobarometer survey found that Europeans and
Americans are similar in relying more heavily on personal health care
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providers than on other sources for health information. When asked
where they get the most medical information, 45 percent cited personal
health care providers, followed by the Internet (23 percent), television
(20 percent), and newspapers (7 percent).11

However, there is variation across the European Union. Reliance on
the Internet for health information is highest in Denmark and the
Netherlands (40 percent) and lowest in Greece, Spain, and Portugal (15
percent or less). A North/South split exists within the European Union in
overall access to digital technology (similar to that seen in other aspects
of civic life), and that split has ramifications for use of health technology.
Southern European nations are poorer and have been slower than their
Northern counterparts in joining the Internet revolution. Many of the
wealthier Northern countries have invested substantially in digital com-
munications; furthermore, they have better developed education systems,
which correlates with improvements in information technology infra-
structure and usage.

A number of European nations surpass the United States in reliance
on information technology. In the United Kingdom, for example, more
than 95 percent of family medical practices have computerized functions,
ranging from extensive reliance on electronic medical records to use of
computers for patient communication and referrals.12 In 2004, the
United Kingdom started a program called Connecting for Health that
allows 50 million National Health Service (NHS) patients to have elec-
tronic health records. Under the program, all of an individual’s medical
information is summarized in a single database and the NHS’s 30,000
physicians are given access to that material.13

Currently, there are four major e-health initiatives under way in the
United Kingdom. Doctors are using a videoconferencing system to con-
nect different medical facilities; hospitals are providing bedside laptop
systems for patient-doctor communications; outpatients are relying on
digital devices to monitor specific diseases; and physicians are using elec-
tronic monitoring devices to aid patients with certain ailments.14

Despite significant progress, privacy remains a major concern for the
public at large. A survey by the British Medical Association found that
75 percent of respondents indicated that they would not mind having a
central computer hold their medical information but that 75 percent also
worried about information security in a national database. As do con-
sumers in the United States, British consumers fear that their confidential
records will be compromised, and policymakers are devising security
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measures and audit trails to reduce the risk of unauthorized access to
medical records.

Other European nations also have placed a priority on health informa-
tion technology. Use of electronic technology in Germany has been rising.
In 2001, a survey of young people ages 15 to 28 revealed that 27 percent
used the Internet to gather health information. However, by 2005, the
number had virtually doubled, to 53 percent, among the same age group.15

But other e-health avenues have been slow to develop in Germany.
Only 6 percent of Germans said that they had e-mailed their health care
professional, 2 percent indicated that they had used e-mail or the Inter-
net to renew a prescription, and 2 percent said that they had used the
Internet to schedule a medical appointment. That demonstrates that slow
adoption of digital medicine is not limited to the United States, where the
figures for those functions were similar.

One of the reasons for limited progress in some European countries
has been low investment in information technology. A Health Informa-
tion Network study of hospitals in fifteen European nations found that
they spend only 1.8 percent of their overall budget on information tech-
nology, a figure similar to that for comparable hospitals in the United
States. Failure to devote greater financial resources makes it difficult for
some European nations to take full advantage of technology’s benefits.16

This problem also shows up in figures for medical ordering systems.
Overall, only 2.2 percent of European medical facilities have adopted
computerized physician order entry systems; the U.S. figure is 2.5 per-
cent.17 Until financial investments increase, European countries will not
be able to bring the digital revolution home to their residents.

But usage is expected to increase. In 2006, about 1 percent of total
health care budgets in the European Union went toward electronic health
features. By 2010, however, that figure is projected to rise to 5 percent
among the twenty-five member nations. Overall, 78 percent of general
practitioners in the European Union are online, with the highest use
occurring in Sweden (98 percent) and the United Kingdom (97 percent).18

That demonstrates that the potential for an e-health revolution is quite
high, at least in some European countries.

INNOVATION IN CANADA

Canada is moving forward with ambitious plans to computerize its
health care facilities. The provinces of Alberta and New Brunswick have
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signed contracts with a private company, CGI Group, to develop a “one
person, one record” electronic database.19 New Brunswick has agreed to
spend about C$250 million over the next ten years to connect patients
and specialists through electronic devices.20 The region’s goal is to deploy
online learning programs to inform people about how to access medical
care and survive health pandemics.

New technology has been used to enfranchise marginalized popula-
tions. One of the chief virtues of electronic communications is its ability
to overcome social and geographical distances. For example, Canada pro-
vides satellite broadcasting and telemedicine for the Inuit, an indigenous
group that is scattered across wide, rural regions. The Inuit have long
complained that they were excluded from new technologies and subjected
to “colonizing” influences from the central government. Now, the Inter-
net, satellite communications, and telemedicine are available to the Inuit,
who are able to communicate with health professionals in their native lan-
guage and get medical advice tailored to their particular group.21

Hospitals in Ontario have installed bedside terminals manufactured
by the Telus Corporation that provide Internet access to patients and
doctors and allow them to access electronic medical records. The termi-
nals also make television available on demand and allow patients to
order room service.22

Overall, the Canadian government has spent more than C$1.2 billion
on health technology. Public officials at Health Canada Infoway, the
agency in charge of e-health services, have high hopes for that invest-
ment. Government authorities claim that further use of health informa-
tion technology will save Canadians C$6 billion a year.23

The fact that Canada is investing substantial resources in electronic
health services bodes well for its long-run prospects. Once high-speed
communication lines are put in place, it will be easier for hospitals and
doctors to built health-related content, and private companies can
develop software systems knowing that there is sufficient broadband
capacity to support the systems.

The centralized nature of the Canadian health care system has
speeded technological progress, particularly through the adoption of uni-
form national standards. Health care providers in different regions rely
on similar systems. Commercial developers know that they must develop
health information systems that are interoperable and connect easily to
systems made by other vendors; if their systems do not communicate well
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with other hardware, the national health system will not authorize pur-
chase of the equipment.

Neither Canada nor the United Kingdom faces a fragmented health
care system like that in the United States. Centralization produces more
coherent health information technology than decentralization. However,
unitary systems do not solve all the problems with technological innova-
tion. Budget constraints and reservations on the part of consumers
remain, along with challenges in overcoming providers’ resistance and
the digital divide. But having an institutional setting that reduces frag-
mentation appears to speed innovation.

INNOVATION IN ASIA

Singapore, Hong Kong, and Taiwan are the e-health leaders in Asia. Sin-
gapore has technology that allows patients to make medical appoint-
ments online, access their medical records, order drugs online, and share
information with medical professionals.24 The health care section within
that nation’s eCitizen website provides general health care information,
maintains a list of health care providers, and allows for a wide variety of
online medical transactions.

Taiwan operates an e-hospital website through the Ministry of Health
that provides free online advice to patients regarding a variety of ill-
nesses. Patients submit their questions through the website and receive
answers either through the site or by e-mail from medical practitioners
and nutritionists at the country’s various hospitals.

Hong Kong’s national health authority has introduced an innovative
online networking system for hospitals that allows patients and doctors
to communicate online, provides electronic medical records for doctors
and patients, and speeds communication among health care providers.

Meanwhile, Japan is falling behind its Asian counterparts in online
health services. It does not provide the range of digital medical services
available in other countries, nor has it invested as much as South Korea,
Taiwan, and Singapore in broadband infrastructure. The result has been
slow computer communications and a private sector that has not
invested major sums of money in health information technology.

In 2007, however, Nagoya University Hospital launched a new Fujitsu
Primequest server that speeds access to patient records and integrates
them with the hospital’s accounting, examination, radiology, and surgical
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systems. This hospital was the first in Japan to launch an online medical
records system a few years ago and has long been a leader in technolog-
ical innovation.25 Japanese leaders hope that the new electronic system
will speed use of technology and give patients and doctors readier access
to up-to-date medical information.

In China, an alliance between IBA Health and Shanghai People’s
Health Information Technology Company will create a national health-
related television channel on the country’s Internet protocol television
network. The channel will allow doctors and patients to conduct med-
ical consultations over the Internet from different geographical locations.
The Shanghai company also has installed information technology sys-
tems in 180 hospitals around Shanghai as a way to boost the productiv-
ity of its health care system.26

Despite some noteworthy exceptions, China lags behind other Asian
nations in technological innovation. For example, only about 10 percent
of its people have access to the Internet. But the country is investing more
of its growing wealth in broadband development and electronic systems,
offering increasing hope that China will be able to bring digital medicine
to more of its citizens in the near future.

People in Southeast Asia have long suffered from an HIV/AIDS epi-
demic fueled by a large sex industry. But now, digital technologies are
being used to bring preventive medicine to those in need. The UN pro-
gram on HIV/AIDS has created an information development project with
the World Bank that publicizes digital medicine resources in developing
countries in an effort to link patients and health care providers through
e-mail and other digital devices.27

INNOVATION IN AUSTRALIA

In Australia, the national E-Health Transition Authority, funded by the
Council of Australian Governments, is devoting A$130 billion to the
development of an electronic health record system; it also has developed
national standards to guide development of the records.28 In addition, the
national Council on Health and Aging maintains eGuild, an online phar-
macy that serves patients across the country.29 Government contractors
now have to demonstrate that their information systems can connect to
those of other vendors before they win a contract; in the past, public
authorities took the word of private suppliers that their systems were
interoperable.30
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Australia also is home to IBA Health Limited, which is one of the
world’s largest health information technology providers. IBA operates
more than 13,000 health care systems in the United Kingdom, Ireland,
continental Europe, Africa, the Middle East, Asia, Australia, and New
Zealand, handling administrative systems as well as electronic records.31

All of this technological innovation appears to have influenced con-
sumer behavior. A survey in Australia found that 83 percent of patients
said that information that they found on the Internet had influenced the
questions that they asked their doctors. Twenty-one percent indicated
that they had found information online that their doctor was not aware
of, and 18 percent said that online information had led them to alter a
health care decision.32

However, many of those surveyed did not trust information found on
the Internet. When asked whether they trusted their doctor more than
the Internet, 88 percent said yes. Only 5 percent said that they trusted
the Internet more, and 7 percent were unsure. Twenty-three percent said
that they always believed that information found on the Internet was
correct, and 77 percent said that they sometimes believed that the mate-
rial was correct.33

One emerging problem in the era of new technology concerns iden-
tity fraud. A national survey found that 10 percent of Australians
claimed that they had been the victim of identity theft in the previous
year. Forty-five percent believed that identity theft was likely to take
place when people used the Internet, and half of those interviewed indi-
cated that they were more worried about giving confidential information
over the Internet than they were two years before. Indeed, such concerns
are serious enough that Australia now sponsors Privacy Awareness
Week during August of each year to promote sensitivity to privacy risks.
The initiative is evidence of the powerful role that citizens’ concerns
about security and privacy play in electronic health.34 Unless national
governments take those concerns seriously, they will compromise the
future of digital medicine, which will lead to slower development than
would otherwise occur.

INNOVATION IN AFRICA

Africa is the region least likely to participate in the information technol-
ogy revolution. Given widespread poverty, the weakness of the health
system, and the inefficiency of the public sector, it has been difficult to
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develop viable electronic resources. Barriers to use of technology pre-
dominate across all forty-five countries of Africa. For example, for the
continent as a whole, the adult literacy rate averages 61 percent, and
only 29 percent of the population has been enrolled in secondary school.
In addition, only 3 percent of the people have telephone landlines; only
6 percent have cell phones; and only 1.6 percent report using the Inter-
net. Moreover, average annual income per capita is just $3,158.35

The overall weakness of Africa’s economic and communications infra-
structure makes it nearly impossible to develop telemedicine or electronic
health services. There simply is little way for patients to consult with doc-
tors other than through in-person visits. E-mailing health care providers
is not viable, only the most elite individuals can access health care infor-
mation over the Internet, and electronic medical records do not exist.

The nonexistence of an electronic communications system makes it
difficult to be optimistic about the future of digital medicine in Africa.
According to research undertaken by several scholars, there is a strong
association between income, education, and use of telecommunica-
tions.36 Countries whose residents have low education and income gen-
erally do not have telephones, personal computers, or Internet access.
Therefore, if nations wish to boost use of telecommunications, they need
economic development strategies that increase education and income lev-
els. If they do that, it will become easier for Africans to make use of dig-
ital medicine.

ONLINE SERVICES AT NATIONAL HEALTH DEPARTMENT WEBSITES

These cross-national examples demonstrate that there is wide variation
around the world in access to health information technology but that
people in many nations have common fears about online privacy and
security regarding medical records. Poverty and inequality clearly have
limited the progress of some nations; furthermore, a variety of political,
institutional, and cultural forces have slowed e-health progress in many
places, just as in the United States.

In order to conduct a more systematic comparison of national health
department websites, we undertook a detailed content analysis of such
sites in a cross-section of sixty-six nations around the world (see appen-
dix C for the list of websites). Countries from developed and developing
nations were included, as were the different regions of the world. When
the website was not in English, we relied on translations.
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Among the items that we explored were interactive features, online
reports and databases, reading level, access for speakers of foreign lan-
guages, access for disabled users, commercial advertising, and the pres-
ence of privacy and security statements. We focused on those features
because of their importance for access to and the reliability of technology.

We compared online features to see how countries rate in the use of
digital technology on their health websites and analyzed websites from
2001 to 2007 to see what longitudinal trends were present. Comparing
sites over time helped us determine which countries were innovating and
which had made the most rapid progress.

Table 7-3 shows a general trend toward an increase in websites offer-
ing online services. In 2001, when we first examined health websites,
only 4 percent provided any services on their sites; the number grew to
29 percent in 2006, although it dropped to 25 percent in 2007. Among
the features found on government websites were reports on hospital
quality, online health benefits forms, and searchable databases of physi-
cians with particular specialties.

To measure the impact of wealth and overall development on the
availability of electronic health services, we compared thirty Organiza-
tion for Economic Cooperation and Development (OECD) nations and
thirty-six non-OECD countries. The OECD nations included Australia,
Austria, Belgium, Canada, the Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea,
Luxembourg, Mexico, Netherlands, New Zealand, Norway, Poland,
Portugal, Slovakia, Spain, Sweden, Switzerland, Turkey, the United King-
dom, and the United States.

As one would expect, the OECD nations were much more likely than
their non-OECD counterparts to offer online services. In 2007, for
example, 40 percent of health sites in OECD countries but only 17 per-
cent in non-OECD nations had online services. In general, wealthier
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T A B L E  7 - 3 . Percent of National Health Department Websites with Online Services,
OECD and Non-OECD Countries

Countries 2001 2002 2003 2004 2005 2006 2007

Overall (N = 66) 4 11 15 25 22 29 25
OECD countries (N = 30) 0 21 24 40 27 41 40
Non-OECD countries (N = 36) 4 6 11 19 20 24 17

Source: Authors’ e-health content analysis, 2001–07.
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nations were at least twice as likely to have health departments provid-
ing online services as countries with more limited financial resources.

PRIVACY AND SECURITY

There is a growing trend toward posting privacy and security policies
online. Citizens in many countries worry about the confidentiality and
security of health websites, and a number of well-publicized security
breaches have reinforced public concerns, leading governments to take
those concerns much more seriously. As countries modernize, the threat
of unauthorized disclosure of confidential information becomes more
worrisome to many people.

As shown in table 7-4, only 7 percent of national government health
websites had a privacy policy in 2001; however, the number rose to 32
percent in 2007. Similarly, the number of sites having a security policy
rose from 4 percent in 2001 to 22 percent in 2007, demonstrating that
government health sites are making progress on these key performance
indicators.

OECD nations were much more likely than non-OECD nations to
have website privacy and security policies. In 2007, 52 percent of OECD
nations but only 21 percent of non-OECD nations had a privacy policy.
A similar pattern was seen for security policies: 40 percent of OECD
countries but only 13 percent of non-OECD nations had a security pol-
icy in 2007.
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T A B L E  7 - 4 . Percent of National Health Department Websites Having Privacy 
and Security Policies, OECD and Non-OECD Countries

Policy 2001 2002 2003 2004 2005 2006 2007

Privacy policy
Overall 7 13 15 14 21 31 32
OECD countries 20 16 36 28 32 54 52
Non-OECD countries 5 11 6 8 16 20 21

Security policy
Overall 4 11 10 5 8 18 22
OECD countries 10 16 24 4 9 29 40
Non-OECD countries 3 9 4 6 7 12 13

Source: Authors’ e-health content analysis, 2001–07.
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We also examined the quality of national health department privacy
policies. While improvements were made from 2001 to 2007, most coun-
tries do not safeguard consumer privacy interests very comprehensively.
For example, in 2007, only 25 percent of online health site privacy poli-
cies prohibited the commercial marketing of visitor information, 12 per-
cent prohibited cookies, 25 percent prohibited sharing personal
information, and 13 percent said that they shared information with law
enforcement officials (see table 7-5). Those results suggest that there is
much more work to be done in the area of safeguarding confidential
medical records.

ACCESS FOR DISABLED INDIVIDUALS

As in the United States, progress has been slow in other nations on pro-
viding access to health website information for disabled individuals. For
example, in 2005, only 25 percent of health sites could be accessed by
the disabled, up from 18 percent in 2003. OECD countries (52 percent)
were more likely than non-OECD nations (11 percent) to have accessi-
ble sites (see table 7-6). But overall, much greater progress needs to be
made to help the disabled access government health care information.

TRANSLATION INTO FOREIGN LANGUAGES

Another measure of website accessibility is language. Many countries
have citizens who do not speak the native language, and it is helpful to
provide information for them in their own language (see table 7-7). In
2007, 60 percent of health department sites provided translation into
foreign languages. OECD countries (72 percent) were more likely than

1 1 1INTERNATIONAL COMPARISONS

T A B L E  7 - 5 . Percent of National Health Department Websites Having Privacy Policies

Policy 2002 2003 2004 2005 2006 2007

Prohibits commercial marketing 9 12 10 12 23 25
Prohibits cookies 6 4 4 9 4 12
Prohibits sharing of personal information 11 12 10 9 21 25
Permits sharing of personal information with 7 8 9 6 23 13

law enforcement agencies

Source: Authors’ e-health content analysis, 2002–07.
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non-OECD countries (53 percent) to do so, again demonstrating the
importance of differences in wealth in addressing access issues.

COMMERCIAL ADVERTISING

Commercial advertising is rarely found on health department websites.
For example, only 1 percent of such sites (none of the OECD country
sites and only 2 percent of non-OECD country sites) ran commercial ads
in 2007. Because most national government health websites are financed
by general taxes, advertisements are not commonly used to raise revenue
for the sites.

Excluding ads is a desirable practice because it helps consumers avoid
real or potential conflicts of interest. Users are not being bombarded
with advertisements at most public sector sites, so they do not have to
worry about compromised information or biased presentations (see table
7-8). Of course, in developing nations, many consumers go not to pub-
lic sector sites but to private ones, which are far more likely to have
sponsored links or product commercials.

OVERALL COUNTRY RANKINGS

To compare how countries are using technology overall on their
national health department websites, we analyzed the sites of sixty-six
nations around the world. We created a 100-point e-government index
and ranked each nation’s health department website on the basis of the
availability of publications and databases and the number of online
services offered. Four points were awarded to each website for each of
the following features: publications, databases, audio clips, video clips,
foreign language access, no ads, no premium fees, no user fees, access

1 1 2 INTERNATIONAL COMPARISONS

T A B L E  7 - 6 . Percent of National Health Department Websites Providing Access
for Disabled Users, OECD and Non-OECD Countries
Percent 

Countries 2003 2004 2005 2006 2007

Overall 18 14 18 20 25
OECD countries 36 32 36 50 52
Non-OECD countries 9 6 9 6 11

Source: Authors’ e-health content analysis, 2003–07.

07 0276-4 ch7  3/13/09  2:39 PM  Page 112



for disabled users, privacy policies, security policies, acceptance of dig-
ital signatures on transactions, a credit card payment option, e-mail
contact information, an area for posting comments, an option for e-mail
updates, options for website personalization, and PDA access. A maxi-
mum of seventy-two points could be awarded to each website for
including those features.

Each site could then qualify for another twenty-eight points, depend-
ing on the number of online services the site offered (one point for one
service, two points for two services, three points for three services, and
up to twenty-eight points for twenty-eight or more services). Adding
these elements together, the e-government index ran from zero points
(having none of the features and no online services) to 100 (having all
features plus at least twenty online services).

On the basis of this analysis, the top national health department web-
sites in 2007 belonged to South Korea, Taiwan, the United States,
Turkey, Canada, Great Britain, Malta, Spain, Ireland, and Brazil. The
nations whose sites performed most poorly were Tanzania, Kuwait,
Chile, Algeria, Thailand, and Paraguay. Table 7-9 lists the rankings of
the sixty-six countries, which show that OECD nations generally per-
formed better on e-health provision. Their health sites averaged 37.4
points and the non-OECD nations averaged 30.3 points overall on the
100-point scale. However, it is clear from the poor performance of both
sets of countries that many nations need to make greater progress on
technological innovation in the health care area.

PREDICTORS OF E-HEALTH PERFORMANCE

We have described e-health performance in various countries around the
world, but we have not explained the variation that exists. Clearly, some

1 1 3INTERNATIONAL COMPARISONS

T A B L E  7 - 7 . Percent of National Health Department Websites Providing Translation
into Foreign Languages, OECD and Non-OECD Countries
Percent 

Countries 2001 2002 2003 2004 2005 2006 2007

Overall 39 32 46 42 40 45 60
OECD countries 70 52 64 72 54 67 72
Non-OECD countries 35 20 38 28 33 34 53

Source: Authors’ e-health content analysis, 2001–07.
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nations have done better at implementing health information technology
than others, and it is important to understand why those places have per-
formed more effectively than others.

We have argued that a variety of technological, social, political, and
economic forces are important for innovation in digital technology. In
our content analysis as well as our investigation of public opinion, we
have suggested that party affiliation, social background, financial costs,
and access to technology affect whether people use digital health serv-
ices. Those factors influence how individuals see new technologies as
well as their willingness to make use of electronic options.

In order to determine the reasons behind global e-health performance,
we regressed our score of national government health department web-
sites on technological, social, political, and fiscal factors. Technological
features included international Internet bandwidth measured as bits per
person, number of broadband subscribers per 1,000 people, and number
of Internet users per 1,000 people. Societal health was measured by the
percentage of a country’s population immunized for diphtheria at ages
12 to 23 months, percent immunized for measles at ages 12 to 23
months, number malnourished (in millions), and mortality rate for chil-
dren under the age of 5 per 1,000 people.37

Health capacity was measured through health expenditures per capita,
health expenditures as a percentage of gross domestic product, hospital
beds per 1,000 people, and physicians per 1,000 people. Political factors
were measured through the Freedom House civil liberties score and the
Tatu Vanhanen measure of political competition (percentage of legislative
seats controlled by the major party). Economic factors were measured
through each nation’s per capita GDP in current U.S. dollars.38

Table 7-10 shows the results of this analysis. Overall, our model
explained about one-quarter of the variation in e-health performance.
The most significant factors in determining a country’s website content

1 1 4 INTERNATIONAL COMPARISONS

T A B L E  7 - 8 . Percent of National Health Department Websites Having 
Advertisements, OECD and Non-OECD Countries
Percent 

Countries 2001 2002 2003 2004 2005 2006 2007

Overall 1 9 0 0 3 0 1
OECD countries 0 0 0 0 0 0 0
Non-OECD countries 1 14 0 0 4 0 2

Source: Authors’ e-health content analysis, 2001–07.
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were the number of broadband users and the mortality rate for children
under the age of 5 years. The more broadband users, the more likely the
country was to have a strong health department website; the worse the
mortality rate, the more likely it was to have a weak site.

No political or economic forces were statistically significant. It did not
matter how liberal the nation was with respect to civil liberties or how
much political competition existed. Nor did it matter how wealthy the
country was or how strong its health care infrastructure was, as meas-
ured by health expenditures. Those factors bore no significant relation-
ship to e-health performance at the national level.

CONCLUSION

To summarize, we found wide variation in use of health information
technology across national boundaries. Non-OECD nations lag behind
OECD nations on a variety of technology measures. For example, they

1 1 5INTERNATIONAL COMPARISONS

T A B L E  7 - 9 . Ranking of National Government Health Department Websites, 2007

Country Score Country Score Country Score

South Korea 79 
Taiwan 64 
United States 59 
Turkey 52 
Canada 51 
Great Britain 49.5
Malta 49 
Spain 49 
Ireland 48 
Brazil 47 
Switzerland 45 
New Zealand 44 
Bahrain 44 
Peru 44 
Singapore 44 
Australia 41.7
Denmark 40 
Germany 37 
Maldives 36 
Hong Kong 36 
Iran 36 
Panama 35 

Lebanon 34 
Malaysia 32 
Norway 32 
Saudi Arabia 32 
Belgium 32 
China 32 
France 32 
Iceland 32 
Japan 32 
Mexico 30 
Sweden 29 
Lesotho 28 
Qatar 28 
Slovenia 28 
Syria 28 
Ukraine 28 
Vietnam 28 
Cuba 28 
Estonia 28 
Fiji 28 
Finland 28 
Arab Emirates 28 

India 28 
Iraq 28 
Israel 28 
Jamaica 28 
Kenya 28 
Luxembourg 24 
Mauritius 24 
Nicaragua 24 
Philippines 24 
Poland 24 
Senegal 24 
South Africa 24 
Zimbabwe 24 
El Salvador 24 
Argentina 24 
Hungary 24 
Paraguay 20 
Thailand 20 
Algeria 20 
Chile 20 
Kuwait 20 
Tanzania 16 

Source: Tabulations based on authors’ e-health content analysis, 2007.
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are less likely to have privacy policies, offer online services, or provide
various types of access. However, within the OECD countries, places
such as the United Kingdom, Singapore, and Australia have made signif-
icant progress, and in some cases their medical professionals have out-
paced those in the United States. E-health performance is most affected
by the number of broadband subscribers in a nation and its child mor-
tality rate.

Generally, where health information technology has been widely used,
a centralized regime, authoritarian political system, or unitary govern-
ment has made technological innovation a national priority. A strong
political will appears to be necessary to surmount bureaucratic resist-
ance, marshal financial resources, and overcome partisan differences in a
way that makes it possible for innovation to take place.

In such nations, the political and economic divisions that have slowed
progress in the United States have been overcome and coalitions assem-
bled to move toward greater use of information technology. That sug-
gests that to make progress on digital medicine, public officials need to
marshal the political will necessary and build coalitions to overcome

1 1 6 INTERNATIONAL COMPARISONS

T A B L E  7 - 1 0 . Logistic Regression of Technology and Social, Political,
and Economic Forces on E-Health Performance, 2007

International bandwith capacity .00 (.00)
Number of broadband subscribers .11 (.04)**
Number of Internet users .01 (.01)
Health expenditures per capita –.00 (.00)
Health expenditures as a percent of GDP 1.46 (.96)
Number of hospital beds –.85 (.72)
Percent of population immunized against diptheria –.05 (.34)
Percent of population immunized against measles –.10 (.28)
Number of malnourished people .00 (.06)
Mortality rate –.11 (.06)*
Number of physicians –1.99 (1.80)
Civil liberties index .32 (1.22)
Political competition –.06 (.10)
GDP per capita –00 (.00)
Constant 42.2 (24.5)*

Adjusted R 2 22 percent 
F score 2.265**
N 65

Source: Tabulations based on authors’ e-health content analysis, 2007.
**p < .01; *p < .10.
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organizational tendencies that impede technological innovation. Decen-
tralized political systems face even greater challenges in introducing new
technologies than more centralized institutional structures.

In order to move forward, governments need to invest money in
broadband infrastructure and develop consistent national standards that
allow health care providers and commercial vendors to produce systems
that can link to others. In the world of health care today, interoperabil-
ity is the word. With a wide range of health care clinicians and providers,
it is important that investments in technology rest on comparable stan-
dards and communication technologies. Systems that connect well with
one another make it easier for consumers to draw on the wealth of med-
ical expertise that exists around the world.
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Our research has shown that public use of health information technol-
ogy remains low; that there is little positive association between tech-
nology use and consumer attitudes about the health care system; that
commercial websites typically have more ads, weaker disclosure, and
greater conflicts of interest than government sites; and that a large seg-
ment of the general population (both in the United States and around the
world) is not participating in the digital revolution. Together, those
results cast doubt on the ability of health officials to achieve, in the short
run, the service improvements, cost savings, and productivity gains
desired through electronic health resources.

In this chapter, we focus on ways to improve digital medicine and
reduce the disparities in the employment of health information technol-
ogy. We examine a number of different approaches, such as improving
education, boosting individuals’ computer literacy, providing low-cost
laptops or personal digital assistants to broaden access, investing in
broadband infrastructure, training medical professionals in the use of
new technologies, overcoming legal and political obstacles to wider
usage, and taking ethics and the right to privacy seriously.

Basically, we argue that technology in itself will not improve medical
care unless consumers and health care providers obtain training and
infrastructure assistance to lower the barriers to broader usage. Efforts
to encourage use of electronic health services must include infrastructure
development, financial incentives to promote innovation, and education

CHAPTER EIGHT

Improving Digital Medicine
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and training.1 Although programs directed at facilitating usage need to
target health care consumers, they also must work with medical
providers. Unless prevailing obstacles with respect to communications,
costs, confidentiality, and digital disparities are addressed, the depth and
breadth of the e-health revolution will remain limited.2

We are optimistic about the future of digital medicine.3 It still is early
in the technology revolution, but our research suggests that with con-
structive policy adjustments and improved training, use of health infor-
mation technology will increase and thereby help to transform service
delivery and citizen attitudes about health care, even among those who
might otherwise be least likely to use it. The key for policymakers is to
adopt strategies to educate consumers, train medical providers, and close
the digital divide in order to reap maximum benefits.

IMPROVING EDUCATION

Many people are not engaged in digital technologies. In the United
States, nearly one-third of the population does not have access to com-
puters and another third uses new technology irregularly. A 2006 Pew
Internet and American Life Project classified Americans into elite tech
users (31 percent), middle-of-the-road tech users (20 percent), and those
having few tech assets (49 percent). In breaking the numbers down, Pew
researchers found that only 8 percent of the population are “information
omnivores,” or active participants in the information society. Fifteen per-
cent are completely off the network, 11 percent are indifferent to infor-
mation technology, 15 percent are light users, and 8 percent are
inexperienced with digital technology.4

Around the world, a startling 83 percent of the total population does
not have access to or use the Internet for any purpose.5 For people who
are poor, uneducated, or elderly or who live in rural areas, it is as if com-
puters were never invented. Such individuals do not surf the web and do
not worry about the inconvenience of a temporary loss of their wireless
connection. They have no access to electronic health resources or any
other online services.

As long as large segments of the population remain detached from the
digital revolution, it will prove impossible to achieve widespread use of
electronic medical records, use of e-mail for doctor-patient communica-
tions, or development of sophisticated websites that include detailed health
care information. Those outside the digital world will not take advantage
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of new technologies and will not gain the benefits of digital medical serv-
ices.6 They will continue to engage predominantly in face-to-face contact
with medical providers, and it will be virtually impossible to reform the
health care system in a comprehensive manner through digital technology.

Since greater use of technology is highly correlated with greater edu-
cation, boosting literacy and knowledge represents one key to improving
access to technology and use of digital medical resources. From the
standpoint of technological literacy, education has many virtues. One
multi-country study found that the perceived usefulness of computers
rose as individuals’ level of literacy increased. As people became more
informed, they were able to understand why computers were helpful and
were able to learn how to use digital resources to perform specific tasks.
That was true even after age and income were taken into account.7

Literacy is especially important in medical care because it is connected
with a wide variety of disease and treatment outcomes. Medical
researchers have found that individuals with limited literacy have less
detailed information about diseases, are less likely to employ common
kinds of preventive health measures, and experience poorer health over-
all.8 For such individuals, literacy is not an abstract concept but one that
correlates with highly desirable health outcomes.9

As pointed out earlier, not everyone has the same opportunity to use
health information technology. Among the groups least likely to rely on
digital medical resources are people who are elderly, low income, or
poorly educated or who live in rural areas. Individuals with low income
and poor education simply do not have access to the technology revolu-
tion and thus have been unable to benefit from recent advances in elec-
tronic medicine. Economics is a big part of the problem. According to
national statistics, while 37 percent of families making more than
$30,000 have ready access to the Internet, among those making less than
$30,000, only 18 percent have access.10

At the other end of the spectrum are Asian Americans, who are the
group most likely to have access to the Internet and to make use of digi-
tal resources. It is estimated that 75 percent of this group have access to
the Internet, a percentage that is far higher than that found with other
socioeconomic groups.11 This set of individuals has considerable economic
resources and sees great virtue in Internet communications technology.

Interestingly, there is a significant gender gap in favor of females.
Women are more likely than men to surf the web for medical informa-
tion and to make health care decisions for their families.12 Among the
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activities of great interest to women are searching for health information
online and using e-mail to communicate with health care providers.13

They see extensive benefits to electronic health and are more likely than
men to take advantage of online medical information.

BOOSTING COMPUTER LITERACY

Once people gain access to computers and the Internet, it is important to
boost their skillfulness in taking advantage of digital resources. Not all
people feel equally comfortable searching for information online. Many
worry that they will lose valuable benefits from medical providers if they
rely on virtual contact instead of face-to-face visits.14 A survey found that
42 percent of the general population in the United States is not happy
with having to respond to electronic devices, such as computers, cell
phones, and e-mail.15

More specifically, consumers cite a number of barriers that make them
reluctant to use electronic health resources. According to researchers, 39
percent of people worry about the privacy of the Internet, 29 percent say
that they have difficulty evaluating the accuracy of online materials, 26
percent report that their physician disapproves of use of online health
resources, 18 percent say that online information is inaccurate, and 13
percent find Internet content unreliable.16

Clearly, if consumers feel that information obtained online is inaccu-
rate, they are not likely to trust or make use of online materials. Confi-
dence in both the technology and online content is required if people are
to see electronic resources as a valuable complement to or substitute for
face-to-face encounters. If they consider online material questionable,
they are not going to look for it in the future.

Young people in particular are especially sensitive to privacy concerns.
Many of them go online for confidential health care information. They
may be interested in finding out about sexually transmitted diseases or
drug or alcohol issues. According to focus groups, those who worry that
their search is not confidential become less likely to rely on the Internet
for health information.17

It is crucial, therefore, to offer training on how to search for informa-
tion online and ways to evaluate its overall quality. One study of King
County, Washington, residents found that unfamiliarity with digital tech-
nology was rated equally as important as cost as a barrier to digital usage
among women. For example, 38 percent cited computer affordability as
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a reason for not accessing health care information on the Internet, 36
percent indicated that they did not know how to use the Internet, 34 per-
cent said that they could not pay the monthly access fee, and 33 percent
felt that the Internet was not useful.18 If people find technology intimi-
dating or are not sure how to search Internet sites, they are less likely to
take advantage of digital health resources.

PROVIDING LOW-COST TECHNOLOGY

Recognizing that not everyone has equal access to digital technology, some
nonprofit organizations have worked to facilitate access. For example,
there have been efforts to develop low-cost laptops for poor people. A non-
profit organization called One Laptop Per Child offers new computers (XO
laptops) for $350, designed for people living in impoverished countries.

The computers use free Linux open-source software, and they have
wireless capability and a built-in camera; in addition, they are manufac-
tured to withstand the severe weather conditions common in parts of
Africa, Asia, and Latin America. The devices are waterproof and have
screens that can be viewed in direct sunlight. They operate on a hand-
cranked battery that can last for up to twelve hours.19

Early reviews of the XO laptops have been very positive. Engineers
describe them as “light, rugged and surprisingly versatile.” Focus group
testing has revealed that children like to use them and find them easy to
navigate. One young tester gave the machine the ultimate compliment by
describing it as “completely beastly.”20

However, orders have lagged expectations. The organization’s leaders
thought that there would be requests for 3 million machines, but the
actual number has been far lower. Governments in Peru, Mexico, and
Uruguay have ordered laptops for distribution in rural areas. Italy has
purchased devices for distribution in Ethiopia. But expected large orders
from Nigeria and Brazil failed to come through. The price of the
machines continued to exceed what people in developing nations were
willing to pay. Foundation officials responded by launching a two-for-
one promotion in which donors could buy one for a poor child in a
developing nation and get another free for their personal use.21 However,
orders still have not come in at the anticipated rate.

Other countries have sought to bypass desktop computing by moving
digital access directly to cell phones or personal digital assistant (PDA)
devices. The virtue of such units is their low cost, mobility, and ease of
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use for people who are not well versed in computing technology. Even in
poor nations, cell phones have become widely used. The World Bank
estimates that 18 percent of the population in low- and middle-income
countries have a mobile phone, whereas just 4 percent have a personal
computer.22 If impoverished countries want to get digital medical
resources to their citizens, it makes sense for them to employ the mobile
technologies currently in use in their area.

Wireless technology offers the virtue of relatively low cost; it takes an
investment of only a few hundred dollars to purchase a cell phone or
wireless device. By providing electronic access at an affordable price, this
kind of technology lowers the economic barrier to broader use and
makes it possible for more people to gain digital access.23

In health care, personal digital assistants are helpful not just for con-
sumers but for health care providers, enabling doctors to file prescription
orders and check online directories for proper medications and inter-
action effects while making patient rounds. Using this technology, med-
ical personnel can communicate with patients, schedule appointments,
or arrange for electronic consultations. Little training is required, and
most health care professionals already are comfortable using these kinds
of devices.

One study of PDA users among medical professionals found that the
devices were an effective clinical tool. A small sample of doctors was
given Palm PDAs along with software presenting various kinds of med-
ical information. About half reported that they had been able to respond
to specific questions because of the ability to run a digital search of a
medical database. Overall, 92 percent reported that they found the Palm
devices to provide useful support of their activities.24

The United Nations Internet Communications Technology taskforce
has undertaken a global initiative to promote wireless networks in urban
areas around the world.25 UN officials hope that wireless connections,
considered a “leapfrog” technology, will allow underserved populations
to gain access to the Internet and thereby reap the advantages of infor-
mation technology. If successful, the project will help those currently
lacking access to the Internet to get connected.

INVESTING IN BROADBAND INFRASTRUCTURE

Broadband access is crucial to the future of electronic medicine. Health
care providers cannot read X-rays or transfer electronic medical records
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without high-speed communication networks. Patients cannot watch the
information videos now becoming more common at health care websites
without broadband access. Slow-speed connections are not fast enough
to support the needs of a modern health care system. They frustrate
health care providers and forestall the efficiency gains desired by health
policy reformers.

In countries where there has been a substantial leap forward on e-
health, broadband investment has been a major factor. In the nineteenth
and twentieth centuries, governments invested large sums of money in
railroads, canals, highways, and airports. Those infrastructure invest-
ments spurred economic development, facilitated international com-
merce, and allowed business people to travel easily and communicate
with customers and other business people.26

Governments in Asia and in some European countries have taken
responsibility for building technology infrastructure as a way to boost
their economies and make it possible for digital technologies to take off.
They see their job as making it possible, by building the necessary struc-
ture, for private companies to provide content to improve health care,
education, and communications. Political leaders in these places have not
waited on the market to wire their nation; instead they use the public sec-
tor to build infrastructure and trust that private companies will provide
relevant content.

Countries such as South Korea, Taiwan, and Singapore have superfast
networks for information technology. People can access digital informa-
tion through computers, cell phones, or handheld devices. Some of these
nations have “smart cards” that allow people to complete online trans-
actions with great confidence regarding their personal privacy and secu-
rity. These countries justify the infrastructure costs as an investment in
their future economic development.

Other nations, such as the United States, have lagged behind in build-
ing broadband infrastructure. In contrast to many others, the U.S. gov-
ernment has felt that private companies, not the public sector, should
fund the development of broadband infrastructure and has left it to the
private sector to implement. As a result, places that lack the income or
population density required to justify commercial investments lag behind;
while dense urban and suburban areas get wired for digital access, rural
and poor neighborhoods do not. That creates a patchwork of Internet
and cell phone connections that inhibits communications and makes it
difficult to build reliable networks over broad geographical areas.
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Under such circumstances, mobile phone companies drop calls and
in some places it is impossible to get an Internet connection. Rather
than there being a nationwide network of digital and wireless broad-
band, there is a marble cake of different designs, connections, and band-
width, making it difficult to create a reliable network on which
consumers and businesses can depend for commerce, entertainment,
and social networking.

If public officials want electronic health services to flourish, they must
budget the funds and build the political coalitions necessary to promote
investment in the required technologies. Modern societies require high-
speed communication networks, and governments play a crucial role in
building those networks. Without public sector involvement, digital
medicine will not generate the desired service improvements and neces-
sary cost savings.

The United States is to join the rest of the developed world by 2011
in moving from the World Health Organization’s International Classifi-
cation of Diseases (ICD) level 9 to level 10. The ICD system is employed
across nations to track health care and classify specific diseases and treat-
ments. Level 10 was adopted by France and the United Kingdom in
1995; by Germany, Australia, and Brazil in 1998; and by Russia in 1999,
Canada in 2001, and China in 2002.27

When the United States migrates to this standard, it will provide an
opportunity to upgrade health information systems and develop more
sophisticated digital processes. In much the way that the Y2K deadline
forced governments, businesses, and organizations to update their com-
puter systems at the turn of the twenty-first century, ICD-10 will prod
health providers to think systematically about health information tech-
nology and how to employ broadband communications to save money
and improve operating efficiency. Deadlines often help policymakers to
move forward with needed policy innovations, and this milestone pro-
vides an opportunity for digital medicine advocates to insist on infra-
structure development.

Some progress already is being seen on advanced technology usage
facilitated by high-speed broadband. The McKesson Corporation, for
example, has developed what it calls an “all-digital hospital.” Methodist
Hospital in Dublin, Ohio, features computerized doctor order entry sys-
tems, scanning of patients’ bar-coded wrist bands to match patient and
medication dosages, digital scheduling of health professionals, electronic
medical records, and remote X-ray imaging.28
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The Cerner Corporation has unveiled what it labels the hospital
“Smart Room”: an all-computerized treatment facility in which all the
medical devices are linked to the patient’s electronic medical record. The
facility also includes interactive television, laptop computers, video con-
ferencing capability for external medical consultations, and a medical
dashboard that displays up-to-date medical history and treatments.29

Cerner also has implemented “health homes” that integrate patients’
medical records with treatment plans, payment systems, and health mon-
itoring devices that alert health care providers when changes in blood
pressure, heart rate, or weight warrant new treatment options.

TRAINING MEDICAL PROFESSIONALS

It is important to focus not just on consumer education and infrastruc-
ture development but also on training health care providers about the
utility of health information technology. If savings are to be gained from
the use of digital medical resources, doctors and nurses must be informed
about its benefits and costs and trained to make the transition from
paper to electronic recordkeeping systems.30 Only if that happens will
they be able to implement new digital systems and benefit from them.

Some observers already worry about the quality of medical care with
the advent of high-tech instruments. Patients like the convenience of
making appointments and renewing prescriptions online, but they are
concerned about whether health treatments will be as good and effective
as they have come to expect with in-person care.31 Of course, even pri-
mary care physicians are not able to spend as much time with patients as
patients would like, but even short personal encounters provide an
opportunity for spontaneous questions that can yield valuable treatment
information.

Health care providers must understand that as a medical experience,
digital encounters differ significantly from personal contact. They must
allow time for questions and structure electronic interactions in order to
facilitate quality patient care. Merely assuming that the two settings
allow for similar types of caregiving will not produce the improvements
desired by consumers. Digital interactions must be adapted to the needs
of people accustomed to personalized health care. If consumers do not
obtain the individualized care that they want, digital medicine will not
reach the desired policy goals.
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Policymakers hope that a major portion of U.S. patients will use elec-
tronic medical records by 2014.32 That ambitious deadline was set to
make sure that usage increases enough that doctors are willing to invest
the necessary resources in digital communications and that the health care
system becomes more efficient and effective at caregiving. The public must
embrace technology if health care providers are to reap the economies of
scale possible through increased expenditures on technology.

However, cost remains a major barrier to the adoption of new tech-
nology. According to a study of electronic medical records in primary
care, installation of electronic records cost $13,100 per provider per
year, including software, hardware, support services, and maintenance.
That would bring the total expenditure over a five-year period to
$46,400. Benefits in terms of savings on transcription, billing, and
administration were estimated at $5,700 in year 1; $24,300 in year 2;
$24,300 in year 3; $50,300 in year 4; and $50,300 in year 5, for a five-
year total of $154,900. That results in a net benefit of $108,500 with a
present value of $86,400.33

Training is important with these systems because surveys indicate that
initially medical professionals find them difficult to use. Most professional
systems have multiple screens, various options, and a variety of naviga-
tional approaches.34 Learning to use these systems involves a considerable
investment of time up front, with the payoff coming several years down
the road. In an industry with extensive time and cost pressures, such bar-
riers make it difficult to implement this kind of improvement.

One case study of an internal medicine practice that implemented elec-
tronic medical records found that both personal and financial costs were
quite high. The total cost of the system was $140,000. Both staff and
doctors had to undergo extensive training on data entry and system
maintenance. Midway through implementation, the system was attacked
by a virus, which led to an extensive drain on staff time. Moving to the
electronic system required a redesign of office work flow and daily rou-
tines. Although all providers concluded that the transition was worth-
while, the doctors felt that small medical offices would not be able to
adopt an electronic system unless financial assistance was provided. Their
view was that a subsidy of at least $12,000 per physician per year would
be required to convince recalcitrant doctors to move in this direction.35

One of the obstacles to the adoption of new systems is the absence of
common technical standards for electronic medical records.36 Each
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health practice has to choose its own software and hardware configura-
tion from many different sources, and it is difficult to know which is the
best. No one wants to invest money in a system if it cannot communi-
cate with those of other providers. Interoperability, or the ability of tech-
nology systems to communicate with one another, is a major problem.
When health care providers use different hardware and software sys-
tems, communicating across different platforms is a challenge. It slows
the pace of innovation, and it is costly and frustrating for all involved.37

Some states have solved the problem of lack of uniform standards by
letting a dominant local player dictate the market. In Tennessee, for
example, Governor Phil Breeden approved comprehensive health care
reform to control pharmacy spending, limit personal health benefits, and
provide for health insurance cost sharing with employees. Vanderbilt
University developed a quality information system that integrated exist-
ing office systems of local medical professionals on an incremental basis,
giving them excellent interoperability with regional systems. That sim-
plified the choice for local medical professionals because many of them
were able to adopt the same recordkeeping system.38

Some writers have called for improved federal support for health
information systems. In recent years, the national government has pro-
vided subsidies for new systems, but primarily in the area of billing, not
medical records. That has limited the ability of the industry to move
ahead while highlighting the importance of the federal role in techno-
logical innovation. In effect, a two-tiered system has emerged in which
larger practices have the resources to invest in technology while smaller
practices do not. Federal officials could have a very positive effect by
writing uniform standards, providing financial support, and promoting
interoperability of technical systems.39

The federal government has provided new incentives for doctors to
adopt electronic medical records. In 2008, the Medicare program
announced a trial program in which providers who move from paper to
electronic recordkeeping will receive higher Medicare payments to com-
pensate for the extra time that they take to complete online prescriptions
or enter test results.40 Individual physicians will receive up to $58,000
over five years to participate in the program. Those who have joined the
program feel it has improved the quality of health care and helped them
avoid treatment or prescription errors.41

Some employers and health insurers are providing doctors with
financial incentives to provide e-mail consultations and mechanisms for
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electronic prescription orders. At the request of the nonprofit National
Committee for Quality Assurance, medical professionals are receiving
higher reimbursements from health insurers for spending more time with
patients and providing high-quality health care. Boeing, for example, has
undertaken a pilot program to provide doctors with financial incentives
for e-mail consultations that has gotten positive feedback from doctors
and patients alike.42

However, critics claim that the market will not solve the problems that
limit the use of health information technology unless the U.S. federal
government takes a more active role in supporting technological innova-
tion. Market forces fragment the medical system and thereby accentuate
interoperability problems. Private businesses simply do not have an
incentive to develop uniform types of technology. They make money by
selling different systems that are not based on uniform technical stan-
dards, and that will not change unless federal officials mandate more
uniform standards.43

The other option for electronic health records is for patients to take
responsibility for their own records rather than rely on doctors or hos-
pitals. Microsoft has an Internet initiative called HealthVault, which, in
partnership with McKesson Corporation’s RelayHealth, allows individ-
uals to place their personal medical records online at a secure and
encrypted website.44 Users determine what health information to put on
the site and who has access. They can give visitors one-time or ongoing
access privileges, allowing them to control who sees what part of their
medical records.45 Through RelayHealth, doctors can order prescrip-
tions electronically and store information in the patient’s electronic med-
ical record.

Not only can consumers store their own records online, the site allows
users to upload data from home diagnostic and other kinds of devices to
HealthVault, where the data can be accessed by either the consumer or
specified health care providers. For example, data regarding heart rate,
power, and GPS locations can be uploaded to this website. Among the
organizations that have signed up for HealthVault are the Mayo Clinic,
the American Heart Association, MedStar, LifeScan, and various hospi-
tals around the country.46

In order to pay for the service, Microsoft relies on advertisements con-
nected to its search engine. Visitors can request information about
grouped topics such as nutrition, medication, and clinical research. That
allows advertisers to target particular searches and place sponsored links
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next to the search results. Microsoft expects an advertising market of
between $500 million to $1 billion that will grow to $5 billion within
seven years. Referring to the increase in the online advertising market,
Peter Neupert, the Microsoft executive in charge of this site, said “It’s all
about search.”47

However, some scientists complain about possible threats to the con-
fidentiality of patient records because organizations such as Microsoft
and Google are not subject to the privacy rules of the Health Insurance
Portability and Accountability Act (HIPAA). Conventional medical
providers such as doctors, nurses, and hospitals face strict regulations
regarding what health information they can share with other profession-
als.48 Commercial information technology companies, however, are not
subject to the same requirements.

Moreover, heavy reliance on commercial advertising at websites that
offer online storage of medical records creates potential conflict-of-inter-
est problems for consumers who use them. Consumers seeking impartial
material may not realize that particular links are sponsored by self-inter-
ested advertisers and may have difficulty distinguishing for-profit from
nonprofit sources of information. That hurts the credibility of online
health information and may slow the adoption of electronic medical
records by consumers who already are skeptical of online resources.

OVERCOMING LEGAL AND POLITICAL OBSTACLES

Perhaps the toughest problem for digital medicine is not technology, but
politics and law. The health care system is highly fragmented, and a wide
variety of powerful political actors have divergent interests in it.49 The
interests of hospitals, doctors, insurers, pharmaceutical companies,
lawyers, and patients are not the same, and it therefore is difficult to
build coalitions that allow the health care system to move forward. In
the electronic medical records area, for example, health care providers
argue about who should have control of the records: patients, doctors,
hospitals, or insurance companies. Until that dispute is resolved, adop-
tion of electronic records will not progress at a very rapid pace.50

If digital medicine is to flourish, political leaders must decide what
kind of reimbursement rates should be available for e-mail consultations,
digital prescriptions, and other electronic health services. Right now,
only twenty-three of the fifty states allow digital prescriptions.51 E-health
and telecare rates vary considerably by jurisdiction, and the hodge-podge
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of regulations and reimbursement schedules makes it difficult for doctors
to know how to proceed with new technologies. If there is reimburse-
ment for office visits but not e-mail consultations, medical professionals
are going to discourage patients from contacting them by e-mail.

Many health insurers do not provide any reimbursement for elec-
tronic consultations; consequently, many doctors are working for free
when they answer patient e-mails. However, under one proposal,
patients would pay a flat rate ranging from $100 to several hundred dol-
lars a year for e-mail consultations. A research team found that with this
type of consultation, “doctors and patients move closer together, and
trust grows strikingly. Interchange becomes more personal, and office
visits seem more efficient and less emotionally charged.”52

Other doctors feel that they cannot answer patient e-mails without
violating HIPAA, which guarantees the confidentiality of patients’ med-
ical records; therefore, they forbid answering e-mail through conven-
tional devices because they cannot safeguard the confidentiality of a
reply outside the office’s firewall. Clearly, this problem needs to be
resolved in order to facilitate the emergence of digital medicine.

Physicians interested in digital medicine have found four services to be
popular: online appointments, prescription refills, consultations, and
messaging. Some practices have reported a nearly 20 percent drop in the
number of phone calls when web messaging is added, allowing patients
to make appointments and order refills through the Internet.53 It is clear
that the opportunity to improve productivity through technology
requires solutions to delicate legal and political matters.

TAKING ETHICS AND PRIVACY SERIOUSLY

The final obstacle limiting digital medicine concerns ethics and privacy.
Public opinion surveys indicate that ordinary people worry about the
confidentiality of online transactions and conflicts of interest within the
medical profession. Indeed, one of the most important barriers to
increased use of electronic health resources cited in consumer polls is pri-
vacy concerns. According to poll data, 39 percent of people name insuf-
ficient privacy of the Internet as their top worry about health
information technology.54

The age group most concerned about invasion of privacy is young
people. They periodically search for sensitive health care information
online but worry whether their searches will remain confidential; they
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want to make sure that parents, employers, and insurance companies do
not find out. According to health researchers, that concern often makes
them less likely to employ the Internet for health information.55

Mistrust is ironic in the case of young people because they are the age
group most likely to use the Internet and other digital resources in gen-
eral. They love the convenience and accessibility of electronic resources
and its around-the-clock availability. Young adults often spend a sub-
stantial part of their day using online communications and visiting social
networking websites.

However, if worry about ethics and privacy restrains the usage of
health information technology, it becomes a serious barrier to increased
use of digital medical resources. All users must feel confident about the
security of their information if they are to make use of the new oppor-
tunities for online communication.

CONCLUSION

There is little doubt that in the short run, there will continue to be major
barriers to digital medicine. Concerns over privacy, confidentiality, trust-
worthiness, and cost limit the ability of electronic resources to achieve
the gains in efficiency, effectiveness, and quality desired by health tech-
nology advocates. Usage must increase much more in order for there to
be any hope of attaining economies of scale. Policymakers must under-
stand the importance of concrete action on those problems to improve
public confidence in needed reforms.

In the long run, however, progress will be made on many of the cur-
rent policy challenges. Health care cost projections virtually guarantee
that policy innovations will be introduced and problems that slow pro-
gression now will be overcome. Health care costs are escalating so rap-
idly that policymakers have little choice but to take meaningful action.
Failure to act is no longer an option.

Nearly every major political leader in the United States sees digital
medicine as a necessary reform that will improve quality, reduce costs,
and extend access to more and more people. Politicians as different as
Newt Gingrich, Barack Obama, and Hillary Clinton have embraced
health information technology.56 While this study demonstrates the limits
to optimism, there is no question that there is agreement across the polit-
ical spectrum on the importance of innovation in health care technology.
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The only question concerns how fast new measures will unfold and in
what form. The e-health revolution is here. It clearly will take financial
investment and political action to speed up the revolution and achieve
the desired results. If public policymakers are able to educate consumers,
train medical providers, and close the digital divide, they will extend the
benefits of digital medicine to more people.
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A. NATIONAL E-HEALTH PUBLIC OPINION SURVEY

Survey Methods

From November 5 to November 10, 2005, we undertook a national sur-
vey of 1,428 adults aged 18 and older in the continental forty-eight
states. Trained and paid interviewers at the John Hazen White Sr. Public
Opinion Laboratory at Brown University asked respondents about forms
of health communication, satisfaction with health services, knowledge
levels, health status, and lifestyle behaviors. We also collected basic
information such as age, gender, race, insurance status, education level,
residence, income, and perceived health. The margin of error in this sur-
vey was ± 3 percentage points, assuming simple random sampling. We
placed up to three callbacks to reach respondents.

The sample was provided to the authors by a commercial sampling
firm, Survey Sampling, Inc. It was based on a randomly generated set of
telephone numbers stratified by state to ensure proper geographic repre-
sentation. It had also undergone prior screening using automated meth-
ods to ensure inclusion of working numbers. The initial sampling frame
included 5,000 telephone numbers, approximately three-quarters of
which were households and therefore were eligible for inclusion in the
survey. Of the 3,725 eligible households, 1,428 answered the telephone,
providing us with a contact rate of 38.3 percent, including 500 who
refused to participate and 928 who completed the survey. Thus, we
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received responses from approximately 25.0 percent of all eligible house-
holds (928 of 3,725) and 65.0 percent of households contacted (928 of
1,428), with the former being the response rate and the latter the coop-
eration rate, according to American Association for Public Opinion
Research definitions.

Survey Questions

“Hello, I’m calling from the Center for Public Policy at Brown Univer-
sity. We are conducting a study of people’s opinions about health care
and we’d really appreciate your help. I’d like to ask a few questions of
the youngest male, 18 years of age or older, who is now at home.” (If not
available, speak to oldest female, 18 years of age or older, now at home.)

State Abbreviation: ___

Code gender of respondent: 1: male, 2: female, 9: don’t know.

In the past year, how often did you visit a doctor or other health care
provider? 1: not at all, 2: once every few months, 3: once a month, 4:
once a week, 8: don’t know, 9: no answer.

In the past year, how often did you visit an emergency room? 1: not at
all, 2: once every few months, 3: once a month, 4: once a week, 8: don’t
know, 9: no answer.

In the past year, how often did you telephone a doctor or other health
care provider for medical or treatment advice? 1: not at all, 2: once every
few months, 3: once a month, 4: once a week, 8: don’t know, 9: no
answer.

In the past year, how often did you use e-mail to communicate with a
doctor or other health care provider? 1: not at all, 2: once every few
months, 3: once a month, 4: once a week, 8: don’t know, 9: no answer.

In the past year, how often did you use e-mail or the Internet to com-
municate with other people who have health conditions or concerns like
you? 1: not at all, 2: once every few months, 3: once a month, 4: once a
week, 8: don’t know, 9: no answer.

In the past year, how often did you use e-mail or the Internet to purchase
a prescription drug? 1: not at all, 2: once every few months, 3: once a
month, 4: once a week, 8: don’t know, 9: no answer.

1 3 6 APPENDIXES

09 0276-4 apps  3/13/09  2:40 PM  Page 136



In the past year, how often did you use e-mail or the Internet to purchase
medical equipment or devices? 1: not at all, 2: once every few months, 3:
once a month, 4: once a week, 8: don’t know, 9: no answer.

In the past year, how often did you look on commercial Internet websites
for information about health care? 1: not at all 2: once every few months
3: once a month 4: once a week 8: don’t know 9: no answer

In the past year, how often did you look on nonprofit Internet websites
for information about health care? 1: not at all, 2: once every few
months, 3: once a month, 4: once a week, 8: don’t know, 9: no answer.

In the past year, how often did you visit government health department
websites for information about health care? 1: not at all, 2: once every few
months, 3: once a month, 4: once a week, 8: don’t know, 9: no answer.

Do you have electronic medical records that store details of your health
condition? 1: yes, 2: no, 8: don’t know, 9: no answer.

Overall, how would you rate your current health? 1: excellent, 2: very
good, 3: good, 4: fair, 5: poor, 6: very poor, 8: don’t know, 9: no answer.

How often do you exercise? 1: not at all, 2: once every few months, 3:
once a month, 4: once a week, 5: once a day, 8: don’t know, 9: no answer.

How often do you eat a balanced diet? 1: not at all, 2: once every few
months, 3: once a month, 4: once a week, 5: once a day, 6: every meal,
8: don’t know, 9: no answer.

How often do you smoke? 1: not at all, 2: once every few months, 3:
once a month, 4: once a week, 5: once a day, 6: several times a day, 8:
don’t know, 9: no answer.

How often do you have someone help you read medical materials? 1:
always, 2: often, 3: sometimes, 4: occasionally, 5: never, 8: don’t know,
9: no answer.

How confident are you filling out medical forms by yourself? 1: always, 2:
often, 3: sometimes, 4: occasionally, 5: never, 8: don’t know, 9: no answer.

How often do you have problems learning about your medical condition
because of difficulty understanding written information? 1: always, 2:
often, 3: sometimes, 4: occasionally, 5: never, 8: don’t know, 9: no answer.
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Overall, would you rate the quality of the American health care system
as: 1: excellent, 2: very good, 3: good, 4: fair, 5: poor, or 6: very poor?
8: don’t know, 9: no answer.

How strongly do you agree or disagree with each of the following
statements?

a. I think my doctor’s office has everything needed to provide com-
plete medical care: 1: strongly agree, 2: agree, 3: uncertain, 4: dis-
agree, 5: strongly disagree, 9: no answer.

b. Sometimes doctors make me wonder if their diagnosis is correct:
1: strongly agree, 2: agree, 3: uncertain, 4: disagree, 5: strongly dis-
agree, 9: no answer.

c. When I go for medical care, they are careful to check everything
when treating and examining me: 1: strongly agree, 2: agree, 3: uncer-
tain, 4: disagree, 5: strongly disagree, 9: no answer.

d. Doctors act too businesslike and impersonal toward me: 1:
strongly agree, 2: agree, 3: uncertain, 4: disagree, 5: strongly disagree,
9: no answer.

e. Those who provide my medical care sometimes hurry too much
when they treat me: 1: strongly agree, 2: agree, 3: uncertain, 4: dis-
agree, 5: strongly disagree, 9: no answer.

f. I find it hard to get an appointment for medical care right away:
1: strongly agree, 2: agree, 3: uncertain, 4: disagree, 5: strongly dis-
agree, 9: no answer.

g. I am able to get medical care whenever I need it: 1: strongly
agree, 2: agree, 3: uncertain, 4: disagree, 5: strongly disagree, 9: no
answer.

How worried are you about whether you can afford the health care that
you and your family need? 1: very worried, 2: somewhat worried, 3: not
very worried, 8: don’t know, 9: no answer.

In the past year, have you or a family member had any problems paying
medical bills? 1: yes, 2: no, 8: don’t know, 9: no answer.

Do you currently have health insurance? 1: yes, 2: no, 8: don’t know, 9:
no answer.

Regardless of how you vote, do you usually think of yourself as a Repub-
lican, a Democrat, an Independent, or something else? 1: Republican, 2:
Democrat, 3: Independent, 4: Other, 9: no answer.
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Do you consider yourself a: 1: conservative, 2: moderate, or 3: liberal?
8: don’t know, 9: no answer.

Which of the following age groups are you in? 1: 18–24, 2: 25–34, 3:
35–44, 4: 45–54, 5: 55–64, 6: 65–74, 7: 75–84, 8: 85 or older, 9: no
answer.

Is your overall family income: 1: $0–$15,000, 2: $15,001–$30,000, 3:
$30,001–$50,000, 4: $50,001–$75,000, 5: $75,001–$100,000, 6:
$100,001–$150,000, 7: over $150,000? 8: don’t know, 9: no answer.

What is the highest grade of school you have completed? 1: 0–8 years, 2:
some high school, 3: high school graduate, 4: some college, 5: college
graduate, 6: postgraduate work, 8: don’t know, 9: no answer.

Do you live in a: 1: rural, 2: suburban, or 3: urban area? 8: don’t know,
9: no answer.

Are you: 1: nonwhite Hispanic, 2: African American, 3: Hispanic, 4:
Asian American, or 5: something else? 8: don’t know, 9: no answer.

(If respondent is not sure or names more than one group) Would you say
you feel closest to being: 1: nonwhite Hispanic, 2: African American, 3:
Hispanic, 4: Asian American, or 5: something else? 8: don’t know, 9: no
answer.

B. AMERICAN HEALTH WEBSITES

A. Most Popular Commercial Websites

(as determined by Nielsen/NetRatings)
1. US Fitness—www.usfitness.com
2. WebMD—www.webmd.com
3. Drugstore.com—www.drugstore.com
4. Walgreens.com—www.walgreens.com
5. Yahoo!Health—http://health.yahoo.com
6. About.com Health—www.about.com/health
7. MSN Health & Fitness—http://health.msn.com
8. AOL Health—http://body.aol.com/health
9. MedicineNet.com—www.medicinenet.com

10. Medco—www.medco.com
11. Everyday Health Network—www.everydayhealth.com
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12. Quality Health—www.qualityhealth.com/psp/homepage.jspa
13. Weight Watchers—www.weightwatchers.com/index.aspx
14. Real Age—www.realage.com/homepage.aspx
15. Drugs.com—www.drugs.com
16. CVS Pharmacy—www.cvs.com
17. Aetna—www.aetna.com/index.htm
18. LifeScript—www.lifescript.com
19. MyUHC.com—www.myuhc.com
20. RX List—www.rxlist.com/script/main/hp.asp
21. HealthLine—www.healthline.com
22. ThatsFit—www.thatsfit.com
23. eMedicine.com—www.emedicine.com
24. Prevention—www.prevention.com/cda/homepage.do
25. AmbienCR—www.ambiencr.com
26. Healthology—www.healthology.com
27. eDiets—www.ediets.com
28. ExpressScripts.com—www.expressscripts.com
29. eMedicineHealth—www.emedicinehealth.com/script/main/hp.asp
30. Lime Health Blog—www.lime.com
31. Medscape—www.medscape.com/home
32. HealthGrades—www.healthgrades.com
33. Nutrisystem—www.nutrisystem.com
34. Pfizer—www.pfizer.com/pfizer/main.jsp
35. Blue Cross Blue Shield Association—www.bluecrossblueshield.com
36. iVillage Health and Fitness—http://health.ivillage.com
37. Rite Aid—www.riteaid.com
38. The Biggest Loser Club—www2.biggestloserclub.com
39. Care Pages.com—www.carepages.com
40. HealthcareSource—www.healthcaresource.com
41. Mercola.com—www.mercola.com
42. HealthSquare—www.healthsquare.com
43. Chantix—www.chantix.com
44. NetDoctor—www.netdoctor.co.uk

B. Top Nonprofit Websites 

(as determined by the Medical Library Association’s Consumer and
Patient Health Information Section)
1. The Mayo Clinic—www.themayoclinic.com
2. Kid’s Health—www.kidshealth.org
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3. FamilyDoctor.org—http://familydoctor.org/online/famdocen/home.html
4. MedHelp—www.medhelp.org
5. HealthLink Plus—www.healthlinkplus.org
6. Hardin MD—www.lib.uiowa.edu/hardin/md
7. Net Wellness—www.netwellness.org
8. The Cleveland Clinic—www.clevelandclinic.org
9. NOAH Health—www.noah-health.org

10. National Women’s Health Resource Center—www.healthywomen.org
11. Our Bodies Ourselves—www.ourbodiesourselves.org
12. The North American Menopause Society—www.menopause.org/

default.htm
13. American Urological Association—www.urologyhealth.org
14. American Academy of Pediatrics—www.aap.org
15. The Virtual Pediatric Hospital—www.virtualpediatrichospital.org
16. The American Geriatric Society Foundation for Health in Aging—

www.healthinaging.org
17. The Family Caregiver Alliance—www.caregiver.org/caregiver/jsp/

home.jsp
18. The Alzheimer’s Association—www.alz.org
19. The American Academy of Dermatology—www.aad.org/default.htm
20. The American Dental Association—www.ada.org
21. The American Diabetes Association—www.diabetes.org/home.jsp
22. The American Heart Association—www.americanheart.org/presenter.

jhtml?identifier=1200000
23. The American Lung Association—www.lungusa.org/site/pp.asp?c=

dvLUK9O0E&b=22542
24. The Asthma and Allergy Foundation—www.aafa.org/index.cfm
25. American Academy of Orthopaedic Surgeons—www.aaos.org
26. Memorial Sloan Kettering Cancer Center—www.mskcc.org/mskcc/

html/1979.cfm
27. HealthWeb—www.healthweb.org
28. The Public Library of Science—www.plos.org
29. American Medical Association Doctor Finder—http://webapps.ama-

assn.org/doctorfinder/home.jsp
30. HighWire Press—http://highwire.stanford.edu

C. State Government Health Websites

Alabama: “Department of Public Health”—www.adph.org
Alaska: “Health and Social Services”—www.hss.state.ak.us
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Arizona: “Department of Health Services”—www.azdhs.gov
Arkansas: “Arkansas Department of Health”—www.healthyarkansas.com
California: “Health”—www.ca.gov/Health.html
Colorado: “Department of Public Health and Environment”—

www.cdphe.state.co.us
Connecticut: “Department of Public Health”—www.dph.state.ct.us
Delaware: “Health and Human Services”—

www.dhss.delaware.gov/dhss/index.html
Florida: “Department of Health”—www.doh.state.fl.us
Georgia: “Family and Health”—www.georgia.gov/00/channel_title/

0,2094,4802_4965,00.html
Hawaii: “State Department of Health”—http://www.hawaii.gov/health
Idaho: “Department of Health and Welfare”—www.healthandwelfare.

idaho.gov
Illinois: “Health and Wellness”—http://health.illinois.gov
Indiana: “State Department of Health”—www.in.gov/isdh
Iowa: “Department of Public Health”—www.idph.state.ia.us
Kansas: “State Department of Health and Environment, Division of

Health”—www.kdheks.gov/health/index.html
Kentucky: “Department of Public Health”—http://chfs.ky.gov/dph/

default.htm
Louisiana: “Department of Health and Hospitals”—www.dhh.

louisiana.gov
Maine: “Department of Health and Human Services”—www.maine.

gov/dhhs
Maryland: “Department of Health and Mental Hygiene”—

www.dhmh.state.md.us
Massachusetts: “Department of Public Health”—www.mass.gov/dph
Michigan: “Health”—www.michigan.gov/som/0,1607,7-192-29942—

-,00.html
Minnesota: “Department of Health”—www.health.state.mn.us/

index.html
Mississippi: “State Department of Health”—www.msdh.state.ms.us
Missouri: “Department of State and Senior Services”—www.dhss.mo.gov
Montana: “Department of Public Health and Human Services”—

www.dphhs.mt.gov
Nebraska: “Department of Health and Human Services”—www.hhs.

state.ne.us
Nevada: “Department of Health and Human Services, Health 

Division”—http://health2k.state.nv.us
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New Hampshire: “Department of Health and Human Services”—
www.dhhs.nh.gov/DHHS/DHHS_SITE/default.htm

New Jersey: “Department of Health and Senior Services”—www.state.
nj.us/health

New Mexico: “Health Department”—www.health.state.nm.us
New York: “Department of Health”—www.health.state.ny.us
North Carolina: “Department of Health and Human Services”—

www.ncdhhs.gov/health/index.htm
North Dakota: “Department of Health”—www.health.state.nd.us
Ohio: “Department of Health”—www.odh.ohio.gov
Oklahoma: “State Department of Health”—www.health.state.ok.us
Oregon: “Department of Human Services”—www.oregon.gov/DHS/

index.shtml
Pennsylvania: “Department of Health”—www.dsf.health.state.pa.us
Rhode Island: “Department of Health”—www.health.ri.gov
South Carolina: “Department of Health and Human Services”—

www.dhhs.state.sc.us/dhhsnew/index.asp
South Dakota: “Department of Health”—http://doh.sd.gov
Tennessee: “Department of Health”—http://health.state.tn.us/index.shtml
Texas: “Department of State Health Services”—www.dshs.state.tx.us
Utah: “Department of Health”—www.health.utah.gov
Vermont: “Department of Health”—http://healthvermont.gov
Virginia: “Department of Health”—www.vdh.state.va.us/index.htm
Washington: “State Department of Health”—www.doh.wa.gov
West Virginia: “Bureau for Public Health”—www.wvdhhr.org/bph
Wisconsin: “Department of Health and Family Services”—

www.dhfs.state.wi.us
Wyoming: “Department of Health”—http://wdh.state.wy.us

C. GOVERNMENT HEALTH DEPARTMENT WEBSITES
AROUND THE WORLD

Algeria: “Ministry of Health”—www.ands.dz
Argentina: “Ministerio de Salud”—www.msal.gov.ar/htm/default.asp
Arab Emirates: “Ministry of Health”—www.moh.gov.ae/intro
Australia: “Department of Health and Aging”—www.health.gov.au
Bahrain: “Ministry of Health”—www.moh.gov.bh/index.asp
Belgium: “Ministry of Public Health”—www.health.fgov.be
Brazil: “Ministerio de Saude”—http://portal.saude.gov.br/saude
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Canada: “Health Canada”—www.hc-sc.gc.ca/index_e.html
Chile: “Ministerio de Salud”—www.minsal.cl
China: “Ministry of Health”—www.moh.gov.cn
Cuba: “Ministry of Public Health”—www.dne.sld.cu/minsap/index.htm
Denmark: “Ministry of the Interior and Health”—www.im.dk/im
El Salvador: “Ministerio de Salud”—www.mspas.gob.sv
Estonia: “Ministry of Social Affairs: Public Health”—www.sm.ee/eng/

pages/index.html
Fiji: “Ministry of Health”—www.fiji.gov.fj/publish/m_health.shtml
Finland: “National Public Health Institute”—www.ktl.fi/portal/English
France: “Ministère de la Santé”—www.sante.gouv.fr
Germany: “Ministry of Health”—www.bmg.bund.de/cln_041/nn_

617002/EN/Health/health-node,param=.html__nnn=true
Great Britain: “Health and Wellbeing”—www.direct.gov.uk/en/

HealthAndWellBeing/index.htm
Hong Kong: “Department of Health”—www.dh.gov.hk/index.htm
Hungary: “Ministry of Health”—www.eum.hu
Iceland: “Ministry of Health and Social Security”—http://eng.

heilbrigdisraduneyti.is
India: “Ministry of Health and Family Welfare”—http://mohfw.nic.in
Iran: “Ministry of Health and Medical Information”—www.mohme.

gov.ir/FFolder/web.aspx
Iraq: www.iraqigovernment.org
Ireland: “Department of Health and Children”—www.dohc.ie
Israel: “Ministry of Health”—www.health.gov.il
Jamaica: “Ministry of Health”—www.moh.gov.jm
Japan: “Ministry of Health, Labour and Welfare”—www.mhlw.go.jp/

english/index.html
Kenya: “Ministry of Health”—www.health.go.ke
Kuwait: “Ministry of Health”—www.moh.gov.kw
Lebanon: “Ministry of Public Health”—www.public-health.gov.lb
Lesotho: “Ministry of Health and Social Welfare”—www.lesotho.gov.

ls/health
Luxembourg: “Ministère de la Santé”—www.ms.etat.lu
Malaysia: “Department of Public Health”—www.dph.gov.my
Maldives: “Health”—www.maldivesinfo.gov.mv/info/include/

health_health_status.php
Malta: “Ministry for Health, the Elderly, and Community Care”—

www.ehealth.gov.mt
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Mexico: “Secretaría de Salud”—http://portal.salud.gob.mx
Mauritius: “Ministry of Health and the Quality of Life”—www.gov.

mu/portal/site/mohsite
New Zealand: “Ministry of Health”—www.moh.govt.nz/moh.nsf
Norway: “Ministry of Health and Care Services”—www.regjeringen.

no/en/dep/hod.html?id=421
Nicaragua: “Ministerio de Salud”—www.minsa.gob.ni
Panama: “Ministerio de Salud”—www.minsa.gob.pa
Paraguay: “Ministerio de Salud Publica”—www.mspbs.gov.py
Peru: “Ministerio de Salud”—www.minsa.gob.pe/portal
Philippines: “Department of Health”—www.doh.gov.ph
Poland: “Ministry of Health and Social Security”—www.mzios.gov.pl
Qatar: “Ministry of Health”—www.hmc.org.qa/hmc/mph_a/default.htm
Saudi Arabia: “Ministry of Health”—www.moh.gov.sa/ar/index.php
Sénégal: “Ministère de la Santé et de la Prévention Médicale”—

www.sante.gouv.sn
Singapore: “Ministry of Health”—www.moh.gov.sg
Slovenia: “Ministry of Health”—www.mz.gov.si/en
South Africa: “Department of Health”—www.doh.gov.za
South Korea: “Ministry of Health and Welfare”—http://english.mohw.

go.kr/index.jsp
Spain: “Ministerio de Sanidad y Consumo”—www.msc.es/en/home.htm
Sweden: “Ministry of Health and Social Affairs”—www.sweden.gov.se/

sb/d/2061
Switzerland: “Federal Office of Public Health”—www.bag.admin.ch/

index.html?lang=en
Syria: “Ministry of Health”—www.moh.gov.sy
Taiwan: “Department of Health”—www.doh.gov.tw/dohenglish
Tanzania: “Ministry of Health”—www.tanzania.go.tz/health.htm
Thailand: “Ministry of Public Health”—http://eng.moph.go.th
Turkey: “The Ministry of Health of Turkey”—www.saglik.gov.tr/EN/

Default.aspx?17A16AE30572D313AAF6AA849816B2EF4376734B
ED947CDE

Ukraine: “Ministry of Health”—www.health.gov.ua
United States: “Department of Health and Human Services”—

www.hhs.gov
Vietnam: “Ministry of Health”—www.moh.gov.vn/homebyt/vn/

portal/index.jsp
Zimbabwe: “Ministry of Health and Child Welfare”—www.mohcw.gov.zw
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D. CONTENT ANALYSIS PROTOCOL FOR HEALTH CARE WEBSITES

Website name: such as Human Services. The name of the website can
be shortened down (that is, just typing “agriculture” instead of “depart-
ment of agriculture”). However, it is very helpful to use the complete
name of the website name in case you have to go back to a site you pre-
viously worked on.

Has online publications: 0: no, 1: yes. This category includes news
releases, newsletters, journals, reports, studies, laws, or constitutions.
Often, major reports are in PDF format, and these would count as pub-
lications as well.

Offers online databases: 0: no, 1: yes. This can range widely from sta-
tistics, charts, tables, and data to actual databases (which are like search
engines except that they are customized to retrieve specific information
rather than search the entire website). Databases are often found in the
statistics, information, or publications sections of webpages. However,
phone directories and job opening listings do not count as a database.

Has audio clips: 0: no, 1: yes. Any sound file whatsoever, whether it
be in the form of a speech; radio show; radio public service announce-
ment; podcast; or a website welcome or music, such as a state song or
national anthem. These can often be deeply embedded in websites and
hard to find. Try searching Google for “site: www.site.gov audio.” Also
try other Google searches that might turn up audio files by replacing
“audio” with “mp3,” “windows media player,” or “real player.”

Has video clips: 0: no, 1: yes. Any video file. Examples are televised
speeches and events, department commercials, public service announce-
ments, and website welcome. Could be a video clip or example of
streaming video. These can often be deeply embedded in websites and
hard to find. Try searching Google for “site: www.site.gov video.” Also
try other Google searches that might turn up audio files by replacing
“video” with “mpg,” “windows media player,” “real player.” Power-
Point presentations, slideshows, and Java content are not included as
video clips. Some sites display noncontinuous webcam images (for exam-
ple, a traffic webcam, which updates every 5 seconds)—these do not
count as video clips either.

Has foreign language or language translation: 0: no, 1: yes. Can be a
webpage entirely in a non-native language (for example, a webpage trans-
lated into Español for English-speaking countries), a link to language
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translating software like Babel Fish, or publications available in other lan-
guages. Some sites have links to translation software from the home page.
Other sites have only a publication (for example, a driver’s manual) or a
downloadable form in another language—this counts. As these can be
hard to find, try searching Google for “site: www.site.gov espanol” or
“site: www.site.gov Spanish.”

Has commercial ads: 0: no, 1: yes. Do not count as ads those links to
website developer and computer software available for free download,
such as Adobe Acrobat Reader, Netscape Navigator, or Microsoft Inter-
net Explorer, since they are necessary for viewing pages. Traditional ban-
ner or pop-up ads that the advertiser paid for count. Ads have to be clear
commercial sponsorships of a product or service. It must appear that the
advertiser paid for the placement and that the ad must lead the visitor to
the external commercial website. Listings of phone numbers and web
addresses provided for the visitor’s convenience (such as a directory of
airlines or hotels or a listing of tax assistance services) do not count. In
our study, many links on sites appeared to be ads, but after clicking on
them, they were only promoting a particular government program or
event. Links promoting state tourism often took this form.

Has a website section requiring a premium fee for entry: 0: no, 1: yes.
Fee required to access particular areas on website (such as business serv-
ices, access to databases, or viewing of up-to-the-minute legislation).
This is not the same as a user fee for a single service. For example, some
government services require payment to complete the transaction; that
does not count. This indicator is more for website sections requiring pay-
ment to enter those areas or to access a set of premium services. Code as
yes a subscription service that is available for a premium fee. Count as
yes if the user has to pay a fixed annual subscription fee, even if, in addi-
tion, the user has to pay user fees. Most subscription services have a
“home page” on the portal and provide services on various agency web-
sites—code as yes for both the portal and the individual agency websites
where the subscription services are found.

Site meets W3C disability guidelines: 0: no, 1: yes. To evaluate this,
use the Bobby software on your computer. Choose the W3C guidelines
by clicking Tools; Project Properties; Report Data; Accessibility; W3C
Priority One Issues; OK. Scan the first page of each site by clicking Tools;
Project Properties; What to Scan; Scan Limits; 1 page. Go back to the
main page. Type in the URL for the front page of the website you are
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evaluating and click on submit to determine whether the site meets this
set of guidelines. There will be a report indicating whether the site meets
or does not meet the guidelines.

Has a privacy policy on site: 0: no, 1: yes. Code as yes if there is any
mention of the privacy policy of the particular website, even if it merely
says the site has a privacy policy. Sometimes, a privacy policy can be
found at the bottom of the page under “About Us,” “Privacy,” or
“Copyright.” Occasionally the privacy policy only appears on the page
where the user has to input information. Try searching Google for “site:
www.site.gov privacy policy” or “site: www.site.gov privacy statement.”

Privacy policy prohibits commercial marketing of user information: 0:
no, 1: yes. The privacy policy states that it does not give, sell, or rent user
information to third parties. Can also code as yes if the policy states that
user information will only be used for the purpose for which it was
submitted.

Site prohibits creation of permanent cookies or individual profiles of
visitors: 0: no, 1: yes. Most privacy policies state whether they use ses-
sion cookies (which are deleted when the browser is closed) or perma-
nent cookies (which are saved on the hard drive) or both. Code as yes if
the privacy policy prohibits permanent cookies and as no if it does not.

Site prohibits sharing personal information without prior consent of
user: 0: no, 1: yes. The website will only share personal information
(such as giving your home address) with your consent and to specifically
answer your question. Passing information to law enforcement authori-
ties would not be coded as yes since that is a noncommercial reason for
sharing personal information.

Site can share personal information with legal authorities or law
enforcement: 0: no, 1: yes. The website will share the user’s personal
information with legal authorities, law enforcement, or a court under a
court order. Sometimes the policy specifically states that it will share with
law enforcement if necessary, while other times the policy states that it
will disclose “when permissible.”

Has a visible security policy: 0: no, 1: yes. The security policy is its
own distinct link or is part of the privacy policy. Once again, any men-
tion of the policy is adequate for coding as yes. If the site is listed as being
secure, that would be coded as having a visible security policy too.

Security policy uses computer software to monitor network traffic: 0:
no, 1: yes. Almost all security policies with this feature will distinctly say
that they use computer software to monitor network traffic. The website
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may not specifically say it uses software; it might say it tracks IP
addresses, domains, browser types, and so on. Aesthetic or informational
features such as web counters do not count.

Has official government services available to citizens: 0: no, 1: yes.
This can take a variety of forms. Think of services as something that a
citizen can conduct entirely on the website, without having to mail some-
thing in, make a phone call, or visit an office. Often, the transaction is
an actual state service such as ordering a motor license, registering to
vote, applying for a business permit, filing taxes online, ordering a pub-
lication, and filling out an online application and electronically submit-
ting it directly to the department. Services must provide features where
citizens and businesses apply for a service online and receive some tangi-
ble product or benefit in return. If one has to order a service online and
then mail something in to execute the service, it cannot be considered as
a fully online transaction and, therefore, the service is not considered an
online service. Entering Social Security numbers to check tax refund sta-
tus would be considered a service since one is not merely entering infor-
mation but the government is providing specialized information to the
user. Databases that generate customized results for the user count as
services. Dynamic maps showing status of major highways count as serv-
ices. Databases of judicial opinions, legislative bills, and attorney general
opinions count as services. But mere text—whether on a web page or on
an online publication—does not count. The transaction must involve
inputting information, whether personal details or database queries. Fur-
thermore, many websites have service links that provide no actual online
services (instead they just provide information on different programs run
by the agency), so it is important to check the links specifically for that
purpose. Another important note is that even if the link to an online serv-
ice connects the user to a different department to complete the transac-
tion, it still counts as a service for that site. This is often seen on the state
portal pages, as they document many of the services available on all of
the different agencies’ sites.

Has services requiring a user fee: 0: no, 1: yes. Fee is required to exe-
cute a particular service online. For example, if a driver’s license costs
$25 and the citizen has to pay $25 online, that would not be a user fee.
It is just the normal fee for the service. If, however, the agency charges a
$3 processing fee on top of the $25, that would be a user fee.

Number of different services: code actual number (0 if none). Simply
count the number of online services. A site offering both hunting and
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fishing licenses would be coded as 2 for two services, since each serves
different needs and different audiences.

Allows digital signatures on transactions: 0: no, 1: yes. Code as yes if
the website specifically mentions that it has digital signature capabilities.
Otherwise, code as no. (If not apparent, code as no as well.)

Allows payments using a credit card: 0: no, 1: yes. The website has the
capability to use a credit card to complete the online transactions. Code
as yes even if the link to use the credit card takes the user to an external
site to enter the information. This often is found in conjunction with
services or publications that can be ordered with a credit card. (If not
apparent, code as no as well.)

Can e-mail department: 0: no, 1: yes. Any type of e-mail address for
any person or division in the department is coded as yes. Even when
there is not a specific e-mail address but there is a specific form that can
be filled for comments, questions, or suggestions and submitted online it
counts as yes. This type of situation is found on the websites of large
agencies and top elected officials. The e-mail address of the webmaster
does not count, but a general agency address (info@agency.gov) does,
often located in the Contact Us section.

Has an area to post comments: 0: no, 1: yes. These take the form of
user surveys, bulletin boards, chat rooms, or guest books. A comment
form that generates an e-mail to the office counts (it also counts for the
e-mail category above). Simply listing an address to e-mail comments
and suggestions does not count.

Has an option for automatic e-mail updates, newsletters, or RSS and
XML feeds: 0: no, 1: yes. The website gives the user the ability to sign
up and register online to receive agency updates in such forms as
newsletters, late-breaking news, and website notifications. These updates
then are sent out to people who have registered to receive information or
notifications.

Allows personalization of website: 0: no, 1: yes. This is a website
where the user can customize it to the user’s particular interests, often
referred to as “MyNC.” This can mean either customization for the indi-
vidual user or customization based on various constituencies (for exam-
ple, different pages specialized for parents, students, tourists, or
teachers).

Has PDA or handheld access: 0: no, 1: yes. This would include access
to the government website through a pager or mobile phone or access

1 5 0 APPENDIXES

09 0276-4 apps  3/13/09  2:40 PM  Page 150



through any kind of personal digital assistant (as opposed to computer
access through the Internet). Often, this capability is prominently men-
tioned on the homepage.

Flesch-Kincaid Grade Level Readability: Code the actual number.
From the front page of the government website, copy the text by click-
ing Edit, Select All, and then Edit, Copy. Minimize this screen, and open
a new blank Microsoft Word document. Click Edit and Paste to move
this website text into the document. To set the computer to display read-
ability statistics in Microsoft Word, click on Tools, Spelling and Gram-
mar, Options, and check box for “Show readability statistics,” and then
click OK. To check the text pasted into the Word document, click on
Tools and Spelling and Grammar (or the ABC icon on the ruler). Keep
clicking on Ignore All until one comes to the end of the text when the
readability statistics are displayed. The Flesch-Kincaid Grade Level
Readability number is at the bottom of this display. Round to the clos-
est whole number and enter this one- or two-digit number into the data-
base. If the page generates a “0” score, open a new blank document and
paste the contents of the website by going to Edit, Paste Special, and
Unformatted Text. This still might not work: some sites imbed their text
in an image file that Word cannot read.

Discloses site sponsorship: 0: no, 1: yes. This refers to whether the site
indicates which organization is sponsoring the website.

Level of detail in the disclosure of site sponsorship: 1: a little, 2: some,
3: a lot of detail about the organization sponsoring the site. “A little”
would be name, address, or phone number; “some” would refer to infor-
mation regarding organization activities, and “a lot” would include
material on what the organization has done, what its goals are, who con-
tributes to the organization, and what its products are.

Type of site sponsorship: 1: for commercial or for profit, 2: for non-
profit.

Number of illnesses or diseases discussed on the website (niche tar-
geting): Code the actual number of illnesses or diseases that are dealt
with on the site, up to 25 (anything more than 25 would be coded as 25).

Targets specific groups such as the poor, the elderly, the disabled, or
people having particular diseases: 0: no, 1: yes.

Site information includes products, treatments, or drugs developed by
the site sponsor: 0: no, 1: yes.

Has advertising from the site sponsor: 0: no, 1: yes.
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