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EVALUATING EDUCATION AS AN
INTERVENTION FOR INJURY
CONTROL
In the June 2004 issue of the Journal, Greenberg-Seth et al. raise several generic issues for
the field of injury prevention that need to be
discussed if we are to understand the potential public health implications of intervention
assessments.1
Greenberg-Seth et al. demonstrated the effectiveness of an intervention for increasing
child rear seating in a short time frame.1 The
improvements were greater in high-income
areas, one feature of educational interventions that must be carefully monitored. Interventions that benefit the richer segments of
society more than the poorer segments further existing inequalities and do not serve the
goal of health equity. Even if such a trend is
temporary, it may have a longer-term effect
in terms of perceptions of the intervention
and an eventual impact on equity between
socioeconomic groups.2
The impact on equity becomes even more
important in the context of interventions in
low-income countries where literacy and access to media is far from universal. More than
90% of the burden of injuries is in the developing world, and this burden is marked by
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major inequalities in access to preventive and
curative health care.3 It would be critical for
interventions implemented in such settings to
be modified to ensure that they are pro-poor.4
The effect of education as an independent
intervention for injury prevention is not
clear.3 It is an effective component when it
is accompanied by another intervention or
when it is part of a set of specific interventions. It is natural to assume that health education is beneficial. However, health education may use resources that might be better
used to fund interventions with proven effectiveness, especially in resource-scarce environments. Maximizing health outcomes in terms
of reduction in injury burden per unit of investment is a critical measure for guiding resource allocation.
It is important to note that output indicators such as use of devices is only half of impact assessment. The more important indicator would be a decrease in childhood injury
rates as a result of interventions. Outcome
measures require larger samples and longer
time frames but are essential in determining
the true impact of interventions. Outcome
evaluation for interventions, especially education-related interventions, is lacking.
Defining a global research agenda for preventing child injuries and leveraging funds
should be a priority for injury prevention
stakeholders.

3. Peden M, Scurfield R, Sleet D, Hyder AA, Jarawan E.
World Report on Road Traffic Injuries Prevention. Geneva, Switzerland: World Health Organization; 2004.
4. Bishai D, Koenig M, Ali Khan M. Measles vaccination improves the equity of health outcomes: evidence
from Bangladesh. Health Econ. 2003;12:415–419.
5. Mohan D. Road safety in less-motorized environments: future concerns. Int J Epidemiol. 2002;31:
527–532.
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We agree with the points raised by Hyder. It is
important to design programs that effectively
communicate injury prevention messages to
people with lower incomes, limited literacy, or
limited access to media. We think that community participation in program design and
evaluation is a key to accomplishing this.
Any intervention, domestic or abroad, in
low- or high-income communities, should
begin with formative evaluation to determine
literacy needs, community resources, and credible and accessible sources of information. Involving members of the population one is trying to reach is critical. Proven strategies should
be modified or adapted for different settings or
countries and evaluated in those settings.
In our study, the goal was to increase child
rear seating in conjunction with proper restraint use by reinforcing educational messages
with incentives for positive behavior. We made
special attempts to reach lower-income segments of the population through collaboration
with existing community organizations, including those that primarily serve low-income residents. The community task force formulated
much of the intervention design. Focus groups
and interviews with members of the target
population were used to test for appropriateness of materials and distribution channels.
The greater improvement at observation
sites in higher-income areas was unexpected,
given the level of community participation
and our formative research. We are unable to
assess whether the difference in impact is because our message did not reach as many of
the families we observed in lower-income
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areas or because the families we observed in
higher-income areas were more likely to
change their behavior.
However, even if the direct impact of an intervention is greater in higher-income areas,
programs that take a participatory approach
to design and implementation can have indirect or unanticipated benefits in addition to
changing the intended behavior. Organizing
the community to address a specific issue allows people and organizations to collaborate
in new ways. Building these relationships can
strengthen the community’s capacity for addressing other issues. Through surveys and
informal observations, we learned that members of our community task force began to
extend their relationships beyond the project
and were collaborating on other injury prevention, health promotion, and communitybuilding projects.
We think that a participatory approach can
be effective regardless of the country in which
the intervention takes place, the target audience, or the injury topic being addressed.
Jennifer Greenberg-Seth, MS
David Hemenway, PhD
Susan S. Gallagher, MPH
Julie B. Ross, MPH
Karen S. Lissy, MPH
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THE STANDARD OF CARE DEBATE:
CONCEPTUAL CLARIFICATIONS
In the June issue of the Journal, Wendler et
al. discuss the standard of care for research in
developing countries and propose a valuable
set of criteria.1 However, there are conceptual
issues with important implications for this debate that require clarification.
1. Wendler et al. assert that “inequalities in
health care have contributed to significant inequalities in health.”1(p923) Lack of access to
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and poor quality of health care are neither
the most important nor the primary reasons
for health inequalities. The social determinants of health, including poverty, status of
women, and social vulnerability, are more
important.2 This premise is critical, as it
frames the context within which people live
in the developing world.
2. The authors propose focusing on “methods
that communities can implement, if proved
successful.”1(p925) This concept has been debated within health systems and health research.3 What information is required to determine which intervention can be implemented?
What level of evidence should be required
from researchers? Wendler et al. do not operationalize this concept, leaving it a theoretical
construct—which does not further the debate
from previous discussions.
3. The example of the Glaser Foundation is
misplaced, since health care allocations are
fundamentally different from decisions within
health research. The foundation was maximizing benefit per unit of investment—one rational way of resource allocation for health
services. The same type of clinical example
for research appears in Wendler et al.’s discussion of Niverapine.1 Health research does not
(and should not) have a primary aim of provision of health services, and thus cannot be
held to principles of health care distribution.
4. Wendler et al. define a ceiling by calling
for defense of any standard of care less than
the best in the world. A complementary approach is needed to define the floor, by proposing national standards as the minimum for
research studies, even if they can defend the
use of a standard less than the world’s best.
This would prevent the exploitation of the
most disadvantaged groups within developing
countries (the worst off).
5. Wendler et al.’s article has important implications for ethics committees in the developing world, in terms of their strengthening
and their dialogue with those in the developed world.4 For example, what are the competencies required for making such decisions
in institutional review boards? In externally
funded projects, which committee has precedence—sponsoring country or host country?

ethicists, and health professionals in this
debate.
Adnan A. Hyder, MD, MPH, PhD
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Finally, there is a need for greater participation of developing-country researchers,
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WENDLER ET AL. RESPOND
We proposed conditions under which health
investigators may provide research participants with less than the worldwide-best methods. Hyder poses a number of questions for
this framework, and we consider his points in
turn. First, as Hyder points out, current data
suggest that social factors have a significant
impact on health. Our claim that inequalities
in health care have contributed to inequalities
in health was not meant to deny the importance of the social determinants of health or
to imply that inequalities in health care are
more important than these factors.
Second, Hyder points out that it is important to develop a way of analyzing when interventions can be implemented in host countries. Our goal, however, was to establish a
framework to ground the ethical relevance of
the question of whether interventions can be
implemented in the host country. In our view,
this previous work was especially important
given the argument, made by many commentators, that researchers have an obligation to provide research subjects with the
best methods in all cases.
Third, our use of the Glaser Foundation example was not intended to imply that health

2048 | Letters

American Journal of Public Health | December 2004, Vol 94, No. 12

 LETTERS 

researchers have an obligation to provide
subjects with health services. Rather, this example was intended as a counterexample to
the argument that researchers have an obligation to provide the best methods in all cases
because they are clinicians. Specifically, the
Glaser Foundation example reveals that clinicians do not have an obligation, in all cases,
to provide the best methods in the clinical setting. This conclusion undercuts the argument
that researchers’ status as clinicians entails
such an obligation in the research setting.
Fourth, our framework is intended to facilitate research on interventions that may benefit
those living in developing countries. As Hyder
points out, standards, such as national research
standards, are needed to ensure that such research does not, in practice, exploit its subjects.
Fifth, Hyder rightly points out that institutional review board competencies and the nature of institutional review board review for
multinational research are important concerns.
Finally, we agree that individuals from the
developing world should be more involved in
the planning, conduct, and reporting of research trials. We hope our framework, which
requires input from host communities, will
help in realizing this important goal.
David Wendler, PhD
Ezekiel J. Emanuel, MD, PhD
Reidar K. Lie, MD, PhD
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ERRATUM
In: Wei M, Wei P. Occupational risk
factors for selected cancers. Am J Public Health. 2004;94:1078.
A letter was published without this
disclaimer in the About the Authors
section:
Note. The opinions expressed by this letter are
those of the authors alone and do not reflect the
views of the Pennsylvania Department of Health.
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Health Disparities: The Importance of Culture
and Health Communication
The root causes of health disparities are numerous and relate to individual behaviors, provider
knowledge and attitudes, organization of the
health care system, and societal and cultural
values. Disparities have been well documented,
even in systems that provide unencumbered access to health care, such as the VA Healthcare
System, suggesting that factors other than access to care (e.g., culture and health communication) are responsible.
Efforts to eliminate health disparities must
be informed by the influence of culture on the
attitudes, beliefs, and practices of not only minority populations but also public health policymakers and the health professionals responsible for the delivery of medical services and
public health interventions designed to close
the health gap. There is credible evidence suggesting that cultural norms within Western societies contribute to lifestyles and behaviors associated with risk factors for chronic diseases
(e.g., diabetes and cardiovascular disease). This
is the context in which smoking cessation, increased physical activity, and dietary regulation are prime targets for intervention.
We believe that matching the cultural characteristics of minority populations with public
health interventions designed to affect individuals within the group may enhance receptivity to,
acceptance of, and salience of health information
and programs. This approach is consistent with
the documented evidence that factors such as
belief systems, religious and cultural values, life
experiences, and group identity act as powerful
filters through which information is received. It is
important to consider these factors in the development of health communication campaigns.
Since January 2001, the Center for Minority
Health in the Graduate School of Public Health
at the University of Pittsburgh, led by Stephen
B. Thomas, has hosted the Annual National Minority Health Leadership Summit in partnership
with the VA Center for Health Equity Research
and Promotion. The annual summit provides a
forum for assessing the progress of the national
effort to eliminate disparities in health and
health care. In 2001, the summit’s theme was
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“Mapping a Course for Community Action and
Research”; in 2002, “The Impact of Discrimination on Health Status”; in 2003, “The Role of
Community Based Participatory Research”; and
in 2004, “The Role of Health Communication.”
(The theme of the 2005 summit will be “Race,
Genes, and the Environment.”)
The articles and editorials featured in this
issue of the Journal reflect the content and
scope of the scientific and community-based interventions presented during the 2004 summit.
Collectively, they describe the continuum of
observational, explanatory, and interventional
research on racial and ethnic health disparities.
Eliminating racial and ethnic health disparities by 2010 will require a sustained sense of
urgency over the next 6 years. Our efforts
must address social, cultural, and environmental factors beyond the biomedical model.
This approach includes breaking the cycle of
poverty, increasing access to quality health
care, eliminating environmental hazards in
homes and neighborhoods, and implementing
effective prevention programs tailored to specific community needs. Making health communication programs work requires both the
active participation of affected individuals and
communities in the creation of health communication interventions and the consideration of culture in message development. If
these requirements are met, health communication campaigns can reflect our unyielding
commitment to speak up for racial and socioeconomic equality and to reduce inequalities
and enhance life for all Americans.
Stephen B. Thomas, PhD
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EDITORIALS

Communication
at the Core of
Effective
Public Health

Years from now, we may remember the fall of 2001 as the traumatic period in our country’s history when public health became
visible throughout society. While
the dust was still settling from
the terrorist attacks and the
country grappled with fears of
anthrax in our mail, the American public learned what professionals have known for years: the
health and security of our nation
depend heavily on a robust public health system. An additional
revelation from this turbulent
time was the critical role of
strategic, timely, and effective
communication in public health.
The realization that both science
and communication are essential
to promoting and protecting the
health of the public was a major
milestone in the emerging discipline of public health communication, reinforcing its vital role as
a new core component of public
health.

COMMUNICATION
RENAISSANCE
Over the last several decades,
the application and study of
communication and health have
rapidly developed and expanded. Originally conceived in
departments and schools of communication and medicine,1
courses in health communication
are now found throughout the
academy, from the liberal arts to
the health sciences and at many
points in between. The recent
proliferation of health communication is evident in the field’s
significant accomplishments, including the establishment of 2
peer-reviewed health communi-
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cation journals, the inclusion of a
health communication chapter in
Healthy People 2010,2 the funding of health communication
centers of excellence by the National Cancer Institute, and the
publication of 3 books from the
Institute of Medicine (IOM)
stressing the importance of
health communication.3–5
Despite these accomplishments, the discipline of communication has until recently operated at the periphery of public
health. Perceived as more skill
than science, communication
was equated only with dissemination of findings by many public health professionals, who assumed that public health
information could “speak for itself.” Fortunately, many of
today’s public health leaders realize that promoting health and
protecting the public require
both sound science and effective
public health communication.
The Centers for Disease Control
and Prevention (CDC), for example, has recognized the importance of public health communication, concluding that “public
health research, innovations in
information technology, and advanced communications offer
unprecedented opportunities for
CDC to improve health in America and around the world.”6(p8)

WHAT IS PUBLIC HEALTH
COMMUNICATION?
Healthy People 2010 defines
health communication as “the art
and technique of informing, influencing, and motivating individual, institutional, and public audiences about important health

issues.”2(p11–6) The IOM defined
public health as “what we, as a
society, do collectively to assure
the conditions in which people
can be healthy.”4(p28) If we integrate these 2 perspectives, the
following new definition
emerges: Public health communication is the scientific development, strategic dissemination,
and critical evaluation of relevant, accurate, accessible, and
understandable health information communicated to and from
intended audiences to advance
the health of the public.
Public health communication
draws from numerous disciplines,
including mass and speech communication, health education,
marketing, journalism, public relations, psychology, informatics,
and epidemiology. Although it is
transdisciplinary in nature,5 the
core principles of public health
communication are firmly anchored in the central tenets of
public health.

Ecological Perspective
Public health recognizes that
health is profoundly affected by
the social, political, environmental, and behavioral factors with
which people live.5,7 Public
health communication embraces
this ecological perspective by encouraging multilevel communication strategies and interventions,
such as tailored messages at the
individual level, targeted messages at the group level, social
marketing at the community
level, media advocacy at the policy level, and media campaigns
at the population level. In addition, public health communication strategies are often com-
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bined with other intervention efforts, such as community organizing or coalition building, to produce multilevel public health
interventions.

Change Orientation
Like most applied research
and practice in public health,5
public health communication
focuses more on improving the
health of communities and populations than on deconstructing
the underlying mechanisms of
communication. Public health
communication is inherently interventionist, seeking to promote
and protect health through
change at all levels of influence.
When well conceived, carefully
implemented, and sustained
over time, public health communication programs have the capacity to elicit change among
individuals and populations by
raising awareness, increasing
knowledge, shaping attitudes,
and changing behaviors.8 Although communication initiatives often target for change
those behaviors that contribute
directly to morbidity and mortality, public health communication
also targets social, physical, and
environmental changes that can
influence health outcomes.

Audience-Centered
Philosophy
Health communication campaigns have sometimes been criticized as paternalistic, and concerns have been raised about the
use of 1-way communication
from “beneficent” experts to passive audiences.9 Public health
communication recognizes that
for programs to be both ethical
and effective, information from
and about the intended audience
should inform all stages of an intervention, including development, planning, and implementa-
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tion, to ensure that the program
reflects the audience’s ideas,
needs, and values.3,9 Areas of
particular interest include the audience’s health literacy, culture,
and diversity.3 Furthermore, public health communication programs rely heavily on formative
research and 2-way communication between sources and receivers to ensure that messages
are accessed and understood,
communities are involved and
invested, and programs are modified as needed.

FUTURE DIRECTIONS
The field of public health communication is poised for a period
of rapid expansion, fueled in part
by 2 major developments. First,
the IOM report on public health
professional preparation identifies communication as a critical
content area for future public
health education.5 Second,
through its “Futures Initiative,”
the CDC is creating a national
center focused on public health
communication and marketing.
These developments, along with
continued scientific and technological advances, will dramatically affect future training, research, and practice in public
health communication.
The reach and impact of public health communication has
never been greater, as numerous
campaigns address diverse health
issues and audiences throughout
the United States and the world.
Progress toward the Healthy People 2010 objective of increasing
research and evaluation in health
communication2 is evidenced by
recent funding opportunities in
public health communication research established by several
federal agencies. However, for
public health communication to
reach its full potential, signifi-

cantly more research will be
needed, especially in the study of
health disparities, communication-access disparities, and the
application of electronic health
interventions with underserved
populations.
Greater support is also needed
for research and evaluation in
public health communication
that is truly transdisciplinary, simultaneously addressing multiple
health issues, intervention levels,
and communication channels.
Further, although there are
many challenges for program
evaluation in public health communication, conducting comprehensive evaluations and disseminating the results is critical for
expanding knowledge, improving
programs, and allocating limited
resources.
Instructional opportunities in
public health communication
have been available for many
years and are likely to expand in
response to the IOM recommendations5 and future changes in
workforce needs. Many schools
and programs in public health
are developing academic programs in public health communication, including certificate programs and concentrations within
traditional and distance-learning
MPH programs. To ensure that
these programs adequately prepare students for careers in
public health communication,
however, it is important that disciplinary competencies be collectively developed and disseminated, ideally with support and
direction from a federal agency
or national organization.
Finally, public health communication professionals have a responsibility to communicate well
with each other. To facilitate the
exchange of information and the
translation of public health communication research to practice,

public health communicators
need to become more visible and
vocal in our professional organizations. We must also embrace
innovative tools for translation
and dissemination, such as the
TREND Statement (http://www.
trendstatement.org),10 the HealthComm Key database (http://
www.healthcommkey.org), and
the Prevention Communication
Research Database (http://www.
health.gov/communication).

CONCLUSION
With its transdisciplinary nature, ecological perspective,
change orientation, and audience-centered philosophy, public
health communication has the
potential to make significant contributions to the health of the
public. I applaud today’s public
health leaders and visionaries
who have recognized this potential and the innovative work conducted by public health communication professionals. Over the
coming months and years, the
discipline of public health communication will continue to grow
and develop, and when the dust
has finally settled, public health
will be changed and improved to
its very core.
Jay M. Bernhardt, PhD, MPH
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The
Contributions
of Health
Communication
to Eliminating
Health
Disparities

The pressing need to eliminate
health disparities calls on public
health professionals to use every
effective tool possible. Health
communication, defined as the
study and use of methods to inform and influence individual
and community decisions that
enhance health, was first recognized as a subset of the field of
communication in 1975, when
the Health Communication Division of the International Communication Association was
founded.1,2 The National Communication Association formed
a division of the same name in
1985. In 1997, the Public
Health Education and Health
Promotion section within the
American Public Health Association formally recognized health
communication as part of its
group. The peer-reviewed journal
Health Communication began in
1989, followed 7 years later by
the Journal of Health Communication. Today, while many communication departments and schools
of public health offer limited
graduate course work in health
communication, there are fewer
than a dozen comprehensive programs in health communication.
The federal government has
recognized the contributions of
health communication. The Centers for Disease Control and Prevention developed an office of
communication in 1996 with
the purpose of diffusing the sci-
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ence of health communication
throughout the agency. The National Cancer Institute, in 1999,
developed an “Extraordinary Opportunity in Cancer Communications,” which included awarding
Centers of Excellence in Cancer
Communication to 4 universities;
2 of the 4 centers explicitly focus
on research in health communication aimed at health disparities. In addition, for the first
time, health communication is
part of the Healthy People 2010
objectives.3

THE SCOPE AND
LIMITATIONS OF HEALTH
COMMUNICATION
These achievements not withstanding, the public health community seems to have a limited
understanding of what health
communication can offer to the
elimination of health disparities.
According to the National Cancer
Institute, health communication
can increase the intended audience’s knowledge and awareness
of a health issue, problem, or
solution; influence perceptions,
beliefs, and attitudes that may
change social norms; prompt
action; demonstrate or illustrate
healthy skills; reinforce knowledge, attitudes, or behavior;
show the benefit of behavior
change; advocate a position on
a health issue or policy; increase
demand or support for health

services; refute myths and misconceptions; and strengthen organizational relationships.1(p3)
However, health communication alone, without environmental supports, is not effective at
sustaining behavior changes at
the individual level. It may not
be effective in communicating
very complex messages, and it
cannot compensate for lack of
access to health care or healthy
environments.1(p3) Nonetheless,
we believe that public health
professionals should use the full
range of health communication
strategies in the effort to eliminate health disparities.

THE RANGE OF HEALTH
COMMUNICATION
STRATEGIES
Many are familiar with mass
media campaigns aimed at stimulating individual behavior change.
However, there is less familiarity
with other forms of health communication that can be effective
in the context of health disparities. Health communicators can
bring their expertise to bear in
entertainment-education, media
advocacy, new technology, and
interpersonal communication,
including patient–provider
communication.

Entertainment-Education
Entertainment programming
in the media is a powerful way
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to communicate health information, especially for minority audiences, who are heavy consumers
of this type of media. Several research studies have demonstrated that even brief exposure
to health information and behaviors through entertainment
media can have strong effects.
In surveys (n = 3719) conducted
by Porter Novelli during 2001,
more than half of regular prime
time and daytime drama viewers
reported that they learned something about a disease or how to
prevent it from a TV show.
Among minority viewers who
watch regularly, 70% of Hispanic women, 65% of Black
women, and 64% of Black men
said they took some action after
hearing about a health issue or
disease on a TV show.4 More
than 50% of Black men and
women reported that a storyline
helped them to provide information to friends or family, as did
60% of Hispanic women.4 Entertainment programming has
the capacity to reach significant
proportions of the populations
experiencing health disparities.

Media Advocacy
Media advocacy is defined as
the strategic use of mass media
and their tools, in combination
with community organizing, for
the purpose of advancing healthy
public policies.5(p338) Because the
roots of health disparities extend
to social, economic, and political
conditions, media advocacy,
which moves beyond the focus
on the individual, holds promise
as one form of health communication to address health disparities. One example of such a campaign is the Uptown Coalition in
Philadelphia, which used the
media and community organizing to defeat RJ Reynolds’s proposed campaign to market Up-
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town cigarettes in African American communities.

Interactive Health
Communication
Interactive technology,
“computer-based media that enable users to access information
and services of interest, control
how the information is presented,
and respond to information and
messages in the mediated environment,”6(p2) has created new
opportunities for health communication that can overcome barriers such as low literacy and expand opportunities to tailor and
personalize information. One of
the pioneer applications of such
technology is the Comprehensive
Health Enhancement Support
System (CHESS), for which there
is impressive research evidence
of its potential for reducing disparities. In a study of the use of
an HIV CHESS application,
women and minorities made
more use of several information
tools than men and nonminorities, and minorities and those
with less education used the decision and analysis tools more than
nonminorities and people with
more education, even though
these tools were the most complex in the system.7 Similar results were found in a pilot study
of low-income, African American
women with breast cancer.7 Yet
computer access issues prevent
these approaches from achieving
their potential in reducing health
disparities.

Interpersonal Communication
Interpersonal communication
theory helps us understand the
provider–client interaction, the
role of social support in health,
and the ways in which interpersonal relationships influence
health behaviors and decisionmaking. Clearly, the relationship

between patient and provider
can exacerbate health disparities.
Van Ryn and Fu8 suggest that
providers may contribute to
health disparities by influencing
clients’ views of themselves and
their relation to the world, by differentially encouraging health
promotion and disease prevention behaviors and services, and
by withholding access to treatments or services and denying
benefits and rights. They cite
evidence of physicians’ contributions to racial/ethnic disparities
in kidney transplant rates and
cardiac procedures, in pain assessment and control, and in
mental health services. They
argue for interventions to help
providers avoid their own biases
as one way to reduce disparities.
Ashton and colleagues9 examined communication between
providers and minority patients
and found that poor communication is linked to health disparities
and requires specific interventions to address communication
patterns.
Social support is another communication behavior that has
profound consequences for mental and physical well-being.10 Yet
there is evidence that kinship
support networks are deteriorating in low-income and minority
communities because of unemployment, transience, and substance abuse.11 Virtual support
networks are becoming increasingly important, but again, access
is an issue in underserved communities. Much more needs to be
learned about the impact of culture on both expectations of support and the effects of support.
Cline’s12 argument for shifting
the focus of interpersonal communication about health from
formal to informal contexts such
as everyday talk highlights a rich
and untapped dimension of com-

munication that could contribute
to reducing disparities. Certainly,
the impact of interpersonal communication through the use of
lay health advisors, respected in
their communities, is well documented. Extensive research on
tailoring and targeting health
messages promises new opportunities for reaching those who suffer most from health disparities.

CULTURAL DIFFERENCES
AND HEALTH
COMMUNICATION
However, in all these efforts,
health communicators often
struggle to understand the audiences they seek to reach, frequently equating culture in a
simplistic fashion with race and
ethnicity. The Institute of Medicine13 argues that culture has
been poorly examined in the
context of health communication, asserting that to consider
culture requires significant exploration beyond the typical
variables of race, ethnicity, and
socioeconomic status. According
to the Institute, health communication campaigns typically address the issue of diverse audiences in 1 of 3 ways: by
developing a communication
campaign with common-denominator messages relevant to
most audiences; by developing
a unified campaign with systematic variations in messages to increase relevance for different
audience segments, retaining
one fundamental message; or
by developing distinctly different messages or interventions
for each audience segment.13
Many health communication
interventions address what
Resnicow and Braithwaite14 refer
to as the surface structure of a
culture. Addressing surface
structure includes matching
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messages and channels to observable social and behavioral
characteristics of a culture, for
example, familiar people, foods,
music, language, and places. It
may be more important to address deep structure, which reflects the cultural, social, psychological, environmental, and
historical factors that affect
health for a minority community.
Resnicow and Braithwaite argue
that when health communication appropriately addresses surface structure, it increases receptivity to and acceptance of the
campaign, but when it also addresses deep structure, it conveys true salience to the community it seeks to reach. Clearly,
there is much to learn about creating health communication interventions that appreciate the
complexity of culture, and then
evaluating the impact of such
programs on eliminating health
disparities.
Eliminating health disparities
requires that public health professionals expand their use of
health communication strategies
in comprehensive interventions
aimed at effecting individual,
community, organizational, and
policy change. Such interventions can effectively address the

multiple determinants of health
that underlie disparities. However, to design effective interventions, we must understand the
complexity of culture and integrate cultural factors into our
health communication efforts.
Furthermore, we must work collaboratively with communities
experiencing disparities to overcome the historical context of
distrust and create meaningful,
effective health communication
interventions.
Vicki S. Freimuth, PhD,
Sandra Crouse Quinn, PhD
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Confronting
Health
Inequity:
The Global
Dimension

Since the days of Hippocrates,
health inequities and the role of
social and environmental factors in
the determination of marked differences in health status have been
well recognized. For some time
now, the driving force behind public health has been understanding
and intervening in the underlying
causes of health inequity. The publication of the Black Report1 in the
United Kingdom in 1980 brought
a more focused approach to this
discourse by identifying specific
factors, such as social class, gender,
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and race/ethnicity, as the social
and economic determinants of
health inequities. With this evolution came a conceptual and operational distinction between health
disparities/inequalities and health
inequity/equity.2
These distinctions aside, the
issue of health inequity has moved
beyond the academic discourse
into the arena of policy and action. In the United States, the
2002 Institute of Medicine report
Unequal Treatment: Confronting
Health Care Disparities marked a

turning point.3 It is, however, important to recognize that like the
problem of health inequity itself,
the struggle to confront it is neither unique to the United States
nor simply a local matter. Many
nations, both developed and developing, have adopted strategies
to reduce health inequities.

EFFORTS IN THE
DEVELOPED WORLD
Confronting health inequities
is increasingly a priority for
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health policymakers, both nationally and internationally.
There are several recent examples of national governments in
developed countries undertaking major initiatives to reduce
health inequities. For instance,
in the United Kingdom one of
the first decisions of the incoming Labor government in 1997
was to commission the “Independent Inquiry into Inequalities in Health.” Under the direction of Sir Donald Acheson, the
commission’s mandate was to
establish the facts and suggest
why, despite the increase in
prosperity and substantial reductions in mortality evinced in
the United Kingdom in the previous 2 decades, the gap in
health status between those at
the top and bottom of the social
scale, as well as between various
ethnic groups and between the
sexes, had continued to widen.4
On the basis of the commission’s
recommendations, the government formulated a comprehensive plan that recognizes the
structural determinants of
health, such as the social environment and the wider community, with the overarching goal
of reducing avoidable health
disparities.5,6
In 1998, the EURO Health
for All policy (Health 21) was
published.7 This policy specifies
that by 2020 the health gap between countries and between
socioeconomic groups within
countries should be reduced by
at least one fourth in all member states. Since that time, other
European countries have undertaken similar comprehensive reviews and action plans at regional, national, and local
levels.8,9 The following EURO
Health for All policy recommendations are being implemented,
at least partially, in member
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states of the European Union
and various other neighboring
countries, providing a useful
model for similar action in
other regions10:
1. Establish national health inequity targets by identifying
and advocating relevant national and regional health targets and by tackling health determinants to reduce health
inequalities.
2. Integrate health determinants
into other policy areas at national, regional, and local levels,
using cross-sectoral approaches.
3. Work at the local level by
supporting community development approaches and the integration of local services, multidisciplinary approaches, and
partnerships.
4. Reduce barriers to ensure
access to and use of effective
health care and prevention services by socially disadvantaged
and vulnerable groups.
5. Develop indicators and systems for monitoring health inequalities, including systems for
collecting data on structural factors and determinants of health,
such as social class, gender, and
ethnicity.
6. Assess health impact by developing and applying procedures, methods, and tools by
which policies, programs, and
projects may be judged as to
their potential effects on the
health of a population and the
distribution of those effects
within the population.
7. Evaluate financial and human
resources to ensure sufficiency
and to increase knowledge on
how to effectively tackle health
inequities.
8. Create and support opportunities to disseminate models of
good practice and evidence-based
approaches to tackle health in-

equalities, including databases of
successful interventions.

status and health care access/
utilization.17–19

Other developed countries,
such as Australia, New Zealand,
and Canada, are also in the process of incorporating health equity and social determinants of
health into regional or national
public health policies.11–13
In the United States in 1998,
the Clinton administration established the Initiative to Eliminate
Racial and Ethnic Disparities in
Health, which set a national
goal of eliminating longstanding
racial/ethnic disparities in health
status by 2010 and, for the first
time, set high national goals for
all Americans, ending a practice
of separate, lower goals for racial
and ethnic minorities.14 There
are mounting public and private
coalition efforts aimed at “closing
the gap” in health and health
care that have continued under
the Bush administration.15
In contrast to the European
approach to health inequities, it
is racial and ethnic disparities
that are of greater policy relevance in the United States. First,
there are obvious historical reasons for the extensive overlap of
socioeconomic and racial inequalities in the United States.
Second, the predominant use of
ethnic and racial group categories in most vital statistics,
census, economic, and other
population and health related
data greatly facilitates monitoring disparities by race instead of
by social class.16 In fact, it has
been well demonstrated in the
United States that socioeconomic differences between races
account for much of the racial
differences in health, even
though race per se—or rather,
the results of societal discrimination based on race—may have
an independent effect on health

STRATEGIES IN THE
DEVELOPING WORLD
The emergence of health equity as a public health issue is
also occurring in the developing
world. Following the Alma-Ata
Primary Health Care Summit in
1979, many national governments in Latin America, Asia,
and Africa came together to formulate a strategy for achieving
the goal of “Health for All.”
The Alma-Ata summit advocated the achievement of greater
health equity and the reduction
of health disparities as national
goals. Prior to the emergence of
the HIV/AIDS epidemic in the
1990s, many developing countries achieved noteworthy improvements in national average
life expectancy and mortality
rates, even though health disparities between socioeconomic and
ethnic groups within countries
actually increased in most cases.
For example, in Latin America
and the Caribbean, the region
that experienced the highest rate
of improvement in health indicators in that period, health disparities were also the greatest. The
ratio between the highest and
lowest national infant mortality
rates in the region of the Americas was 7:1 in 1964 and had
risen to 14:1 by 1994. Similarly,
within Brazil, even though the
national infant mortality rate fell
by 40% between 1977 and
1995, the ratio between the
rural northeast and the rest of
the country actually increased
from 1.7:1 to 2.0:1.20
In response to these disparities, from 1996 to 2002 the Pan
American Health Organization
undertook an ambitious effort to
promote health equity in its tech-
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nical cooperation programs in
the Americas by promoting research, benchmarking, strengthening information dissemination,
establishing databases, and improving health information analysis for monitoring and reducing
health disparities within and between countries in the region.21,22
In fact, some Latin American
countries—for example, Costa
Rica, Chile, Peru, Bolivia, and
Brazil—have incorporated equity
goals into their national public
health programs.

THE ROLE OF THE
INTERNATIONAL
COMMUNITY
The international community
also has a role in the global campaign to confront health inequalities. Some international organizations are already in the forefront
of this campaign. For example,
the Poverty and Health Network
of the World Bank23,24 has developed a methodology for the analysis of socioeconomic differences
in health, nutrition, and population in developing countries that
is based on the World Bank’s
demographic and health surveys.
This methodology provides a
much needed empirical approach
for monitoring intracountry
trends and intercountry comparisons of health disparities.25,26
In 1996, the Rockefeller Foundation and the Sweden International Development Cooperation
Agency established a Global
Health Equity Initiative, with a
network of more than 100 researchers in more than 15 countries, for the purpose of raising
global awareness and building
capacity to address health inequities. The most visible product
of this effort was the publication
in 2001 of a groundbreaking
report27 that established a solid

conceptual and operational
framework, based on a global
perspective and country-specific
analysis, of health equity in
which global and national determinants are closely interrelated
(via the economic and social consequences of economic and financial globalization, political stability and governance, poverty
and development, ethnic conflicts, migration, etc.). The report
emphasized the need to
strengthen the capacity of the
health sector in all countries and
provide it with tools for tackling
health disparities, in partnership
with all potential partners in government and civil society.
Various current global initiatives have emerged from the
Global Health Equity Initiative
and other aforementioned efforts. One is the Global Equity
Gauge Alliance, also supported
by the Rockefeller Foundation
and the Sweden International
Development Cooperation
Agency, which was created to
participate in and support an
active approach to monitoring
health inequalities and promoting equity within and between
societies. The Alliance currently includes 11 memberteams, called Equity Gauges,
located in 10 countries in the
Americas, Africa, and Asia. 2 8
In sub-Saharan Africa, an initiative closely linked to the
Global Equity Gauge Alliance
is EQUINET, the Regional Network on Equity in Health in
Southern Africa. EQUINET involves professionals, civil society
members, policymakers, state
officials, and academic, government, and civic institutions from
Botswana, Malawi, Mozambique,
South Africa, Tanzania, Zambia,
Zimbabwe, and the South African Development Community
who have come together as an
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equity catalyst to promote shared
values of equity and social justice
in health.29
The International Society for
Health Equity, founded in 2000,
has successfully held 3 international conferences with hundreds
of participants from all continents; today it constitutes the
most authoritative international
professional association of health
equity researchers, analysts,
and advocates.30 The most recent conference, held in Durban,
South Africa, in June 2004, dealt
with a myriad of emerging issues
for effectively reducing health
disparities in the developing and
developed world. Some of these
issues included insurance and
finance, resource allocation, access to care, special population
groups, analytical methods for
time trends and life-course determinants, community action, social empowerment, gender and
health, law and human rights,
local governance and planning,
and the impact of HIV/AIDS.31
The United Nations organizations, such as the World Health
Organization (WHO), also have
a leadership role to play in the
global effort to confront health
inequalities. Such action is consistent with the 1998 World
Health Assembly resolution, which
confirmed that a reduction in socioeconomic inequalities in
health was a priority for all countries.32 In 2000, a special issue
of the Bulletin of the World Health
Organization 33 was devoted to
inequalities in health, and the
WHO Global Health Survey, initiated in 2001, provides valuable
health indicators that can be
crossed with socioeconomic data
to provide the basis for the monitoring of health disparities.34
Since 2003, under the leadership of Director General Lee
Jong-Wook, the issue of health

equity has acquired a new place
in the priorities of WHO.35 An
equity team has been established
within the area of evidence and
information for policy, with the
objective of supporting innovation and strengthening knowledge sharing on a global level.
An expressed goal is to develop
new forms of collaboration between health experts and decisionmakers to translate current
evidence on the social and environmental determinants of health
disparities into effective public
policy.36 In his speech to the
57th World Health Assembly in
May of this year, the WHO director general announced his intention to set up and launch a new
global commission formed by expert public health scientists and
policymakers to gather evidence
on the social and environmental
causes of health inequities and
ways to overcome them, with the
purpose of providing guidance
for all WHO programs.37
In summary, there is a global
movement for health equity that
began in the last decade of the
20th century and continues to
grow. The role of information
and knowledge sharing is key in
linking this global effort to local
actions and challenges; international and national health organizations in the developed and developing countries, be they in the
public sector or in civil society,
must join hands with local communities and governments if
health inequities are to be effectively reduced.
The optimists among us believe that the road toward globalization can lead us to a future in
which development becomes
freedom38 and in which all
human beings can enjoy complete citizenship, wherever they
may be; exercise the right to
gainful employment; and fully
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share in the benefits of knowledge and information.39 Such a
world is one in which avoidable
and unfair differences in the opportunity to lead a healthy life—
differences between men and
women; among Black, White,
and brown; among inhabitants of
the North and South, East and
West—would cease to exist. The
road to this world is a long one,
one that will take us far beyond
the horizon. Although it begins
on our very doorstep, it has
global dimensions.
Juan Antonio Casas-Zamora,
MD, MScSM
Said A. Ibrahim, MD, MPH
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Asleep at the
Switch: Local
Public Health
and Chronic
Disease

Local health departments generally do a good job of monitoring
and controlling conditions that
killed people in the United States
100 years ago. Yet noncommunicable diseases, which accounted
for less than 20% of US deaths
in 1900,1 now account for about
80% of deaths.2 Our local public
health infrastructure has not kept
pace with this transition.
Health departments must continue to handle traditional public
health priorities as well as emerging infectious diseases. They
must also increasingly address
terrorism detection, preparedness, and response. But it is even
more urgent that they adjust to
the epidemiological transition
from communicable to chronic
disease. All too many are asleep
at the switch.
There are many reasons for
the relative lack of local public
health activity in chronic disease
prevention and control. For the
public, the fact that there is no
urgent crisis with a short-term
solution is key. For public health,
the foremost reason may be the
assumption that chronic diseases
are not meaningfully amenable
to public health action and that
traditional public health strategies are not relevant to chronic
diseases. In fact, these strategies
hold enormous promise.

TRADITIONAL PUBLIC
HEALTH STRATEGIES CAN
HELP CONTROL CHRONIC
DISEASE
Traditional public health activities include (1) surveillance,
including mandatory reporting;
(2) environmental modifications,
such as those used to control
water- and mosquito-borne illnesses; (3) regulation; (4) clinical
care, including direct provision of
care and monitoring of care
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given by others; (5) outbreak detection, investigation, and control; (6) case management and
contact tracing; (7) immunization; and (8) health education.

Surveillance
Surveillance is essential in
monitoring and controlling disease; the lack of robust local systems for chronic disease surveillance is a critical deterrent to
progress.3 Local systems could
delineate and galvanize local action on the epidemics of obesity
and diabetes; the health care system’s failure to effectively treat
most cardiovascular disease and
diabetes; and the minimal levels
of pharmacological and counseling help provided to the majority
of smokers who want to quit.
State cancer registries now
conduct surveillance for incidence and treatment as well as
for deaths. These registries have
potentially significant implications for prevention; they include
all patients diagnosed and can
bridge the gap between surveillance and clinical care, tracking
stage at diagnosis and treatment
effectiveness communitywide.
Los Angeles County began a
local telephone survey in 1997
and has found it to be an effective planning tool.4 New York
City has conducted local telephone surveys since 2002, generating information on smoking,
mental illness, alcohol use, diabetes, obesity, and more (http://
www.nyc.gov/html/doh/html/
data/data.html) and leading to
the establishment of neighborhood health department offices
in the city’s sickest communities.
New York City is also conducting a health and nutrition
examination survey modeled
after the National Health and
Nutrition Examination Survey
(NHANES; http://www.nyc.gov/

health/nychanes). This may be
the first community survey of its
kind in the United States, and it
will provide definitive information on the local prevalence and
level of control of hypertension,
diabetes, hypercholesterolemia,
depression, and other health
conditions. The Centers for Disease Control and Prevention’s
(CDC’s) recently released Selected Metropolitan/Micropolitan Area Risk Trends (SMART)
system provides some information for local action (http://
apps.nccd.cdc.gov/brfss-smart/
index.asp). Medical informatics
also holds promise. In theory, a
local health officer could and
should know how many people
locally have high blood pressure, high cholesterol, and diabetes; how many of them are
adequately controlling their condition; and which patient and
provider characteristics are associated with poor control.
Disease registries (analogous
to those used to track treatment,
progress, and outcomes of patients with tuberculosis) have
enormous potential to improve
chronic disease management. Facilities with registries improve
management of patients with diabetes, follow-up of people with
abnormal screening tests for cancer, and more. These results
could be aggregated and analyzed on a population basis or
tracked individually if electronic
medical records were used.

Environmental Interventions
Changes in housing, water,
and the physical environment
were essential to controlling infectious disease. Today, modifications of the physical environment
to promote physical activity, or of
the food environment to address
obesity, are essential for chronic
disease prevention and control.
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Regulation
Modern public health practice
started with regulation of food
and water. Potential roles for
local regulation in chronic disease control include establishment of smoke-free workplaces;
local requirements on food pricing, advertising, content, and labeling; regulations to facilitate
physical activity, including pointof-service reminders at elevators
and safe, accessible stairwells;
tobacco and alcohol taxation and
advertising and sales restrictions;
and regulations to ensure a minimal level of clinical preventive
services.

Clinical Care
Traditional public health has
moved increasingly from direct
provision of clinical care to assurance of care. Similarly, for
chronic disease prevention and
control, direct provision of care
(e.g., smoking cessation clinics,
smoking cessation medication
distribution programs, and cancer screening) can have strategic
importance but will be secondary
to broader health care quality
issues. Secondary prevention of
complications of many chronic
diseases (e.g., hypertension, hyperlipidemia, and diabetes) can
be achieved with currently
available medical interventions;
however, most patients with
high blood pressure, high cholesterol, and diabetes do not
have these conditions adequately
controlled.5–7 Health departments must promote and monitor treatment standards in the
local health care system.

Outbreak Detection,
Investigation, and Control
Outbreaks of noncommunicable disease are slower, larger,
and more complex than outbreaks of communicable disease—
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but they are still outbreaks.
Traditional outbreak control
methods—case definition, risk
factor analysis, and risk factor
control—are relevant and are underused for conditions such as
diabetes, obesity, and death
from cervical cancer.

Case Management and
Contact Tracing
Case management of noncommunicable disease does not have
the same societal imperative (prevention of transmission) that case
management for infectious disease does. But improved prevention and management of chronic
disease also has societal benefits,
including reductions in health
care costs and increases in productivity. Disease management
approaches improve outcomes
for people with diabetes, asthma,
and other chronic conditions.
Contacts of individuals with
chronic disease are not generally
at risk of contracting the disease
directly, but they may be at risk
because of shared genetic or environmental factors. Family
members of people with colon
cancer, breast cancer, and diabetes are at higher risk for these
conditions and may benefit from
outreach and preventive interventions; the clinical medical
system is limited in its capacity to
ensure this type of contact tracing and follow-up.

Immunization
While we do not yet have vaccines against most chronic diseases, influenza vaccination is
associated with reductions in cardiovascular mortality.8 Hepatitis
B vaccination will reduce liver
disease and hepatoma. Human
papilloma virus vaccines are
promising candidates for prevention of cervical cancer. Effective education can “immunize”
young adults against tobacco

dependency and tobacco company marketing,9 an approach
that could also prevent other
chronic diseases.

Health Education
Local health departments can
fulfill a unique role as an honest
broker and policy setter by providing unbiased information to
legislators, policymakers, and the
public. The cacophony of recommendations on personal health
topics such as exercise, diet, and
depression is reminiscent of the
large number of scientifically unfounded recommendations on
communicable disease prevention and control that circulated in
the late 1800s. This is at least in
part a reflection of the failure of
federal, state, and local agencies
to address these issues clearly,
convincingly, and consistently.

MORE FUNDING NEEDED
FOR CHRONIC DISEASE
CONTROL
There is a misperception that
public health is synonymous with
infectious disease control. In fact,
public health activities have long
encompassed noncommunicable
disease prevention programs,
such as motor vehicle and workplace safety, maternal and infant
health, lead poisoning prevention, water fluoridation, and tobacco control. Just as decades
ago public health prevented disease by improving air and food
safety, today we must address
pathogenic tobacco advertising
strategies and toxic food policies.
As shown by the reduction in tobacco use and in cardiovascular
mortality, success in chronic disease prevention and control is
possible.10,11 But success is not
assured, and it is unlikely to be
achieved without a substantial
increase in funding.

In 2001, the New York City
Department of Health and Mental Hygiene received no federal
government and minimal state
government grant support for
prevention and control of cardiovascular disease, diabetes and
cancer, and less than 10 cents
per capita for tobacco control. It
also spent less than 1.5% of its
city funds on monitoring and
control of these conditions. And
although the amount of federal
funding received for infectious
disease control was far from sufficient, it was more than 100
times the amount received for
chronic disease and tobacco control (about $10 per capita). “Steps
to a Healthier US” (http://www.
healthierus.gov/steps) federal
grants are funding surveillance
and chronic disease control in
some local health departments
for the first time. Funding for
local public health programs is
inversely proportional to the risk
of death from the very conditions
these programs address.
Chronic disease will not be
controlled in weeks or months.
This is all the more reason to
begin control programs now.
There is an urgent need for both
structural interventions that
change the context for health
(e.g., smoke-free workplaces; increased taxes on tobacco and alcohol; sidewalks and parks to
promote increased physical activity) and improved clinical management (e.g., preventing cardiovascular disease complications
through improved treatment of
diabetes, high cholesterol, and
hypertension; preventing or detecting cancer; and supporting
smoking cessation). The costs of
chronic disease–related care are
increasing rapidly, and all of society has both an interest in and a
responsibility for improving the
prevention and control of such
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diseases. The federal government
must greatly increase its support
for local activities in these areas.
It is time for state and local health
departments to wake up to the
challenge.
Thomas R. Frieden, MD, MPH
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The Latina Paradox: An Opportunity for Restructuring
Prenatal Care Delivery
Latina mothers in the
United States enjoy surprisingly favorable birth outcomes despite their social
disadvantages. This “Latina
paradox” is particularly evident among Mexican-born
women.
The social and cultural
factors that contribute to
this paradox are maintained
by community networks—
informal systems of prenatal care that are composed of family, friends,
community members, and
lay health workers. This informal system confers protective factors that provide
a behavioral context for
healthy births. US-born Latinas are losing this protection, although it could be
maintained with the support
of community-based informal care systems.
We recommend steps to
harness the benefits of informal systems of prenatal
care in Latino communities
to meet the increasing needs
of pregnant Latina women.
(Am J Public Health. 2004;
94:2062–2065)

| Michael S. McGlade, PhD, Somnath Saha, MD, MPH, and Marie E. Dahlstrom, MA
ALTHOUGH RATES OF EARLY
prenatal care in the United
States rose steadily during the
latter part of the 20th century,
significant racial/ethnic disparities have persisted.1 To address
this problem, Oregon participants
in the National Public Health
Leadership Institute (NPHLI)
launched a 2-year project in the
fall of 2001 that focused on access to prenatal care among Latina women. Data from the
2000 Pregnancy Risk Assessment and Monitoring System
Survey showed that only 57% of
Mexican-born women who lived
in Oregon received first-trimester
prenatal care compared with
78% of non-Latina women
(Suzanne Yusem, Office of Family Health, Oregon Department
of Human Services, written communication, August 2003).
To generate innovative solutions to this disparity, the Oregon NPHLI team held a Latina
Prenatal Summit in September
2003 that brought together a
diverse group of community
leaders and prenatal care experts. In preparation for the
summit, a planning committee
held a series of meetings to discuss options for improving prenatal care among pregnant Latinas. A recurring theme in these
discussions was the “Latina paradox”—the well-documented observation that despite socioeconomic disadvantage, Latinas in
the United States have birth outcomes comparable to those of
White women2-6—and its implications for restructuring prenatal
care systems to improve their ef-
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fectiveness. These discussions
resulted in the development of a
conceptual framework that described an “informal system” of
prenatal care delivery within Latino communities. This system
consists of family, friends, community members, and lay health
workers who collectively form a
social support system that maintains the protective social and
cultural factors responsible for
the better-than-expected birth
outcomes. In this commentary,
we describe the conceptual
framework and make recommendations for tapping the informal system of prenatal care
to improve prenatal care access
and, in turn, birth outcomes in
Latino communities.

THE LATINA PARADOX
Epidemiological research has
shown that despite their parents’
socioeconomic disadvantages, Latino infants experience low-birthweight and mortality rates that
are generally lower than the national averages.2–6 Overall, the
US Latino population had a lowbirthweight incidence of 6.5% in
2002, while the incidence was
6.9% among non-Latino Whites
and 13.4% among African
Americans.7 At first this observation was believed to be artifactual and was attributed to the effects of migration or other biases
in data collection.8,9 However, as
additional studies reported the
same pattern, favorable birth outcomes became accepted as part
of the larger Latino paradox of
health, which is now known to

also include all-cause mortality
rates among most age groups,
with the exception of young
adult males.10, 11 Favorable birth
outcomes among Latinos are particularly striking because of the
strong and consistent association
between socioeconomic status
and birth outcomes12 and because Latinos as a group are
among the most socioeconomically disadvantaged racial/ethnic
populations in the United States.13
It should be noted, however, that
the term Latino refers to a diverse mix of peoples who have
roots in the primarily Spanishspeaking regions of North and
South America. Favorable birth
outcomes are not uniform across
these populations. In general,
Mexican American and other
women of Central American origin have the strongest advantages in birth outcomes, while
Puerto Rican women have a less
favorable profile.2,14

EXPLAINING THE PARADOX
Proposed explanations for the
Latina paradox can be classified,
with some overlap, as migratoryselection processes, cultural protective factors, and social support.
The healthy-migrant theory
posits that it is generally the
healthiest Latinas who immigrate
to the United States and that this
health advantage is responsible
for their relatively positive birth
(and other health) outcomes.
Landale et al. have provided
some evidence that supports the
healthy-migrant theory.15 After
they controlled for a variety of
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confounding factors, Landale et
al. found that infant mortality
among Puerto Ricans was lower
among recent migrants to the
United States than among nonmigrant families in Puerto Rico.
This differential between migrants and nonmigrants can be
seen in statistics from other
countries as well. Overall, Latinas
in the United States have a lowbirthweight incidence of 6.5%,7
while the incidence is 9% in
Mexico; 10% in Peru; and 13%
in Guatemala, Nicaragua, and El
Salvador.16 Although these statistics may indicate that emigrating
women are healthier than their
compatriots, they also may reflect the general environmental
and economic disadvantages of
mothers in Latin American countries compared with mothers in
the United States.
Most studies that have examined cultural protective factors
have focused on the largest subgroup of the Latino population,
Mexican Americans. Protective
factors include a strong cultural
support for maternity, healthy
traditional dietary practices, and
the norm of selfless devotion to
the maternal role (marianismo).17
These protective factors are believed to provide a healthy normative and behavioral context
for maternity, and they enable
immigrant mothers to resist
adopting the negative risk behaviors of the new host society, particularly those related to smoking, alcohol abuse, and diet.18–20
Cultural protective factors are
interrelated with the role of social
support networks, i.e., informal
systems of health care.21 The informal systems of prenatal care
that support maternity among
Latina mothers are diverse, but
many share at least several of the
following components. First, there
is a strong tradition of intergenera-

tional knowledge transfer through
which healthy behaviors are
passed down from one generation
of mothers to the next. Second,
many mothers benefit from the
support of other family figures,
particularly sisters and extended
family members.22 Third, Mexican
women often take responsibility
for the health needs of those beyond their nuclear households,23
and supportive Mexican fathers
also play a positive role in birth
outcomes, although their effect is
generally smaller.24
Friends and neighbors also
may provide informal prenatal
and postpartum support to pregnant Latinas. The tradition of
women helping other women in
the community is very strong in
Latin America, and the high value
placed on warm interpersonal relationships (personalismo) of Latin
American societies persists to the
present.25 Finally, parteras—lay
midwives—who have various levels of training have always been
an important part of the delivery
process in Latin America.
The direct mechanisms through
which family and social support
contribute to positive birth outcomes are not entirely clear. Such
support may mitigate the adverse
effects of poverty through the
pooling of resources.26 It also may
have a stress-buffering effect that
improves the psychological and
physiological milieu in which
pregnancies occur.27 Whatever
the mechanisms, mothers who
have this support generally experience better birth outcomes than
those who do not.21

ACCULTURATION AND
THE LATINA PARADOX
Since birth outcomes among
Latina women are generally positive, should poor access to formal
(clinical) prenatal care be consid-
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ered a problem? Two lines of evidence show that it should be.
First, prenatal care helps Latina
mothers: in a study of 1.1 million
births to Mexican American
women, infant mortality was 2.5
times greater among women who
did not receive prenatal care
compared with those who did.28
Second, the social and cultural protective factors responsible for positive birth outcomes
among immigrant Latin American
women appear to erode in subsequent generations. For example, a
study of more than 22 000 Mexican American births in Illinois
showed that US-born mothers experienced worse birth outcomes
than immigrant women from
Mexico.14 In low-income census
tracts, Mexican-born mothers had
low-birthweight rates of 3%, while
US-born Mexican American
mothers had low-birthweight rates
of 14%. Notably, maternal age,
education, and trimester of prenatal care initiation were associated
with the prevalence of low birthweight among US-born Mexican
American mothers but not among
foreign-born mothers. This finding
supports the hypothesis that social
and cultural protective factors—
maintained in immigrant communities by an informal system of
care—are a substitute, at least in
part, for formal prenatal care.
This loss of advantage in birth
outcomes is caused in part by the
process of acculturation to the
norms of mainstream American
society. In an analysis of data
from the Hispanic Health and Nutrition Examination Survey, higher
levels of acculturation among Mexican American women, as measured by language preference,
ethnic identification, and nativity
status, were associated with
higher rates of low birthweight.29
Cobas et al. reanalyzed these
data with structural equation

modeling that showed part of the
association between acculturation
and low birthweight was caused
by smoking and nutrition, which
reflects the fact that Mexican
American women take up more
unhealthy behaviors as they assimilate from a Mexican cultural
orientation to a US cultural orientation.30 However, even after
they controlled for diet and
smoking, acculturation was a still
significant predictor of low birthweight, which indicates that other
protective health behaviors or social support—factors that were not
modeled in the aforementioned
studies—may contribute to the
Latina paradox.
A study of more than 1 million Southwest-US Mexican
American infants showed that
both lifestyle factors and social
support are important variables in
the Latina paradox. In this study,
infant mortality ranged from 4.3
in counties that had high proportions of Mexican births to 5.5 in
counties that had low proportions
of Mexican births.31 However, this
association in a community context was limited to US-born Mexican American mothers, whose
rates ranged from 7.0 in lowconcentration counties to 4.4 in
high-concentration counties. Interestingly, among births to Mexicanborn mothers, there was no association between community context and mortality. This suggests
that continued exposure to a
Mexican cultural orientation may
support and reinforce healthy behaviors that Mexican American
women, particularly those born
in the United States, may otherwise lose through acculturation.31
Another implication is that areas
that have a high concentration of
Mexican Americans may provide
better access to culturally appropriate prenatal care, e.g., care
provided by bilingual bicultural
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clinicians, community health
workers, or both.
In summary, there is direct and
indirect evidence that health behaviors associated with both Mexican cultural norms and the social
support systems maintained in
Mexican American communities
may contribute to paradoxically
low rates of low birthweight within
these communities. However, this
support tends to erode with increases in acculturation. While this
erosion bodes poorly for future
birth outcomes of the rapidly acculturating Latin American women
who currently reside in the United
States, it also suggests a solution at
the programmatic and public policy level.

A POLICY PRESCRIPTION
Latinos in the United States are
among the most medically underserved populations in the industrialized world. In 2000, 40% of
Latino adults aged 19 to 64 years
lacked any form of health insurance.32 In today’s political and
economic climate, the prospects
for expanding insurance coverage
seem dim, particularly in light of
the crisis many state Medicaid
programs are facing because of
budget shortfalls. Lack of access
to prenatal care threatens the
health of an entire generation of
Latinos, who have the highest
birth rate among racial/ethnic
groups in the United States.7
We hypothesize that maintaining the positive birth outcomes
experienced by first-generation
Latinas within existing financial
resource limitations can be
achieved by harnessing the benefits of the health-promoting cultural and social milieu within Latino communities, that is, the
informal systems of prenatal
care. While this system of care
can thrive in the more collective,

community-based Latin American context, it will likely deteriorate in the United States if it is
not supported.
This is not to discount the
value of formal (clinical) prenatal care. The benefits of prenatal
care services are incontrovertible and apply to both nonLatinas and Latinas, particularly
nonimmigrants.28 Informal systems of care, however, can complement formal systems. We
suggest an approach that merges
elements of these 2 systems of
care by expanding the roles of
individuals who participate to
some degree in both systems.
These individuals include community health workers (promotoras), lay midwives (parteras),
and caregivers who provide support during labor and the postpartum period (doulas). These
lay practitioners, who are typically members of the communities in which they work and who
have had formal or informal
training in maternal and child
health, can serve several integrating functions. First, they can
provide outreach to ensure pregnant women are aware of and
access formal prenatal care services. Second, they can deputize
members of the community,
particularly older immigrant
women, whose experience and
knowledge are integral to maintaining the benefits that appear
to be lost with acculturation.
Deputizing these women validates their beliefs and practices,
which may be looked down
upon by more acculturated
women, and it empowers the
women as community leaders,
which may help preserve within
the community the traditional
Latino cultural context that appears to confer positive health
effects. Third, lay practitioners
can organize community mem-
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bers to provide the type of social support system for pregnant
mothers that exists in most areas
of Latin America but often disintegrates in the United States. Finally, the personal contact provided by community-based lay
practitioners serves some of the
functions and roles of the informal system of care.
La Clinica del Cariño in Hood
River County, Oregon, provides
one example of the potential for
integrating formal and informal
systems of care. This clinic,
which serves a predominantly
rural Latino population, including many seasonal farm workers,
began its Perinatal Health Promoter Program in 1987. In this
program, promotoras are recruited from the community
served by the clinic and are
trained to both communicate the
need for and to provide basic
clinical prenatal services. The
promotoras work in the communities and in the clinic. Their
knowledge of, and integration
within, the communities ensures
that they are aware of nearly all
pregnancies that occur within
their communities. Nearly all
pregnant women are or eventually become aware of the promotoras, who then become case
managers for these women by
providing prenatal counseling
and by facilitating access to the
clinic, which is a federally qualified health center. In addition to
prenatal services, the promotoras
provide early postpartum care
and family planning services.
They work closely with physicians in the clinic and discuss all
cases, particularly high-risk pregnancies. Records from the clinic
have shown that more than 85%
of Latina mothers who accessed
services at the clinic received
prenatal care within the first trimester of pregnancy (Helen Bel-

lanca, MD, oral communication,
August 2003).

CONCLUSIONS
The Latina paradox can partly
be explained by the functioning of
informal prenatal systems of care
that confer culturally and socially
mediated benefits; however, these
benefits disintegrate as Latinas acculturate within the United States.
Supporting the functions of these
informal systems of care and integrating them with formal prenatal
services through the expanded
use of lay health practitioners
has the potential to both improve prenatal care access and
improve birth outcomes at a relatively low cost.
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Self-Care Among Chronically Ill African Americans:
Culture, Health Disparities, and Health Insurance Status
| Gay Becker, PhD, Rahima Jan Gates, PhD, and Edwina Newsom

Little is known about the self-care practices of chronically ill African Americans or how lack of access to health care affects self-care. Results from a qualitative interview study of 167 African Americans who had one or more chronic illnesses found that self-care practices were culturally based, and the insured
reported more extensive programs of self-care. Those who had some form of
health insurance much more frequently reported the influence of physicians and
health education programs in self-care regimens than did those who were uninsured. It is concluded that the cultural components of self-care have been underemphasized, and further, that the potential to maximize chronic illness management through self-care strategies is not realized for those who lack access to
health care. (Am J Public Health. 2004;94:2066–2073)
There is widespread consensus that self-care
practices play a critical role in the management of chronic illness, yet we know relatively little about the daily self-care practices
of chronically ill African Americans. We
know even less about the self-care practices
of the 23% of African Americans who have
no health insurance.1 African Americans
shoulder dramatically disproportionate rates
of disease, unemployment, poverty, and premature death.2,3 Some indicators show that
Black–White disparities have made no sustained improvement since the end of World
War II.4 Given the extent and effects of
health disparities for African Americans, it is
essential to examine a wide range of healthrelated factors much more closely in order to
identify potential avenues especially appropriate for public health efforts.
The topic of self-care has emerged in the
last 30 years as a particular focus of health
concerns, but it was not widely viewed as a legitimate area of inquiry among health professionals until the 1980s.5 Prior to that, an ideology of self-care was limited to use in political
and health consumer activist contexts such as
the feminist movement’s demand for sovereignty of the body. Although indigenous traditions of self-care were present among African
Americans from their arrival in the United
States,6 civil rights emancipatory projects focused on protesting the exclusionary, dehumanizing, and stratified nature of medical

care.7 The concept of a “right” to self-care
practice never materialized as a galvanizing
issue for African Americans. More visible were
battles to reverse entrenched patterns of limited access to health care that resulted in segregated, substandard care, and the need for
health professionals to care for protesters injured by police in violent civil rights encounters.7,8 Nevertheless, among African Americans, the maintenance of indigenous traditions
of self-care was essential for survival in the
South under Jim Crow and in northern, ghettoized cities.
In this article, we examine the social, cultural, and historical roots of African Americans’ approaches to self-care, as well as the
daily self-care practices of people in our research. Our aim is to demonstrate cultural influences on self-care approaches and how selfcare practices are tied to broader social and
cultural themes. Culture constitutes a shared
system of meaning, the way that people experience, perceive, and interpret their world. Cultural guidelines pass from one generation to
the next through a process in which individuals develop a cultural lens for understanding
the world.9(p3)
Culture is fluid, ever-changing. People may
move between cultures while simultaneously
inhabiting a relatively unique coculture (or
“subculture”) with its own concepts, rules, and
social organization, as do African Americans.
Cocultures have their own unique and distinc-
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tive features, even as other features overlap
with those of the larger culture. Members of a
coculture may adhere to values specific to
their group, such as particular values associated with self-care practices, while at the same
time espousing values of the larger society. We
will show how African Americans’ self-care
practices emerge from strategies for survival
and long-term efforts to overcome adversity.
By addressing African American self-care practices in their cultural context, we aim to facilitate culturally sensitive public health approaches to the health of African Americans.

SELF-CARE: HISTORY, THEORY,
AND DEFINITIONS
Despite the relatively short history of selfcare research, there is no shortage of self-care
definitions and concepts. Self-care has
emerged as a multidimensional construct with
definitions varying as to who is involved, why
self-care occurs, what is entailed, and how
self-care is accomplished.10 Dean’s definition
includes “the range of health and illness behavior undertaken by individuals on behalf of
their own health.”11(p34) The World Health Organization defines self-care as “the activities
individuals, families, and communities undertake with the intention of enhancing health,
preventing disease, limiting illness, and restoring health,”12(p181) thus recognizing how selfcare skills and knowledge stem from lay and
professional experience. Vickery and Iverson13
differentiate between medical and health actions: medical self-care deals with medical
problems while health self-care is for health
maintenance and improvement. Here, as with
many self-care models, the individual is seen
as the pivotal decisionmaker, a Western assumption that is erroneously construed as a
cross-cultural universal.
In Segall and Goldstein’s typology,14 selfcare regulates body processes, prevents disease, and alleviates symptoms and illness. Self-
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care practices are thus regulatory, preventive,
reactive, and restorative. Orem’s model15 is
particularly influential and is the subject of ongoing empirical refinement and investigations
of cross-cultural applicability.16–19 Orem defined self-care as learned behavior that was
purposeful, with patterned and sequenced actions, and suggested that individuals acquire
the capacity for self-care during childhood,
principally in the family, where cultural standards are learned and transmitted intergenerationally.15(p95) She observed that self-care develops throughout the life course, and that such
behavior varies according to an individual’s
group affiliation in habits, beliefs, and practices
that constitute a cultural way of life.15(p227)
Despite the breadth of Orem’s approach, the
frequent focus of empirical research has been
on delineating and measuring discrete components of self-care, characterized by a pervasive
tendency to examine questions of self-care
from a biomedical perspective that is ahistorical and devoid of context. Such an approach
has the effect of obscuring the complexity of
culture and its relevance for self-care, and how
biomedical precepts about self-care layer onto
preexisting cultural approaches. Dill and colleagues20 observe that definitions of self-care
are largely composed of immediate responses
to symptom experiences and to preventive or
health maintenance activities. They propose a
synchronic model that examines the repertoire
of self-care behaviors that individuals develop
over time, identifies the sources of particular
symptom responses in the context of that
repertoire, and explores diverse linkages
among sources of care. Such an approach is
best suited to a qualitative, interpretive approach in which personal meanings, unique
linkages among forms of care, and the relationship between self-care behavior and the individual’s social context can be identified.20

THE CONTEXT OF AFRICAN
AMERICAN SELF-CARE
African Americans have a long tradition of
health and healing practices that shape, in part,
what they do to care for themselves in the
present day. African American traditional medicine can be traced back beyond enslavement
in the United States to their native cultures in
Africa.6,21,22 They used magical and herbal

cures from their homelands, but over time
they also borrowed additional herbal lore and
curative practices from Native Americans and
adopted colonial European approaches such as
purgatives, bleedings, and preventive measures
based on classical humoral pathology, leading
to an amalgamated ethnomedical system with
many regional variants.23 This system reflects
spiritual power in action and is part of a sacred
worldview.6,24
Forming a foundation for an ethos of resistance in response to slave owners’ emphasis on
the soundness of slaves for work and sale, African American spirituality transformed itself,
creating an internal world resistant to the
power of slave owners.6(p39) Moreover, this
view of health was relational, linking the wellbeing of the individual to the health of the
larger community and the community to its
spiritual life, culminating, as well, in a collective version of self-reliance.6(p197–198) Continued reliance on this system was further fostered after emancipation for a variety of
reasons: access to mainstream care continued
to be denied or was of poor quality because of
racism, abuse occurred in the name of scientific experimentation such as the Tuskeegee
experiments, and resistance to the oppressive
tactics of the White mainstream persisted in
life and in death.6,7
African American self-care practices continue to be affected by the overriding struggle
for survival in the face of racism and oppression. Survival and efforts to overcome adversity
are core themes in historical documents and
academic work,25–27 as well as in the vast array
of cultural expressions, such as music, art, oral,
and literary traditions, that symbolize the ongoing impact of and resistance to racial oppression. One specific survival response can be seen
in the concept of John Henryism, which reflects
the African American cultural ethos of overcoming adversity through self-determination
and hard work; this construct has been applied
to the study of hypertension.28,29
Cultural values and practices among African
Americans have been called a “survival arsenal.”30 They are embedded in a variety of African American social institutions, including family structure and organization and the church,
and encompass spirituality, social support, and
traditional, nonbiomedical health and healing
practices. These emphases are central to self-
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care practices. The family is the repository of
specific cultural beliefs and health practices
and is a primary source of cultural meaning.31
Much has been written on the adaptive value
of the African American family, and its great
importance has been linked to cultural survival.32–34 Considerable work has also addressed the imparting of Black consciousness
and Afrocentric values in the socialization of
children, as well as the development and protective function of Black identity throughout
the life course.35,36
A large body of work now emphasizes the
supportive nature of African American extended kin relationships.37,38 Dilworth-Anderson39 observes that the mutual aid system is
rooted in a larger African and antebellum context, in which group affiliation was promoted
over individuality. Mutual aid has been demonstrated to be an important part of self-care
strategies in the management of illness.40,41
Similarly, spirituality is central: the Black
church has developed and sustained itself as a
vital institution for the survival and advancement of African Americans, who were refused
access to the institutional life of White American society, and who rejected the hypocrisy of
White Christianity.42,43
The church continues to fulfill many functions of social organization, such as education,
social welfare, civic duties, and business enterprises, as well as serving as an outlet for social
expression, a vehicle for social protest, and a
refuge from racism and discrimination.44 The
church has addressed everyday problems of
human existence and survival,45 providing specific services such as health care, housing, violence prevention, financial aid, child care, services for the elderly, family counseling,
hospice, the provision of food and clothing,
and educational scholarships.46,47 No wonder
the church has been characterized as a healing
resource.48
The continued strength of self-care practices
is affirmed in an analysis of national survey
data among African Americans, in which almost 70% reported that their families used
home remedies and 35% reported that they
used home remedies themselves.49 Traditional
medicine has continued to be an integral part
of self-care not only because of continued poverty, institutional racism, and underuse of biomedicine,50,51 but also because of its centrality
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in African American cultural history and its
perceived efficacy and benefits. Self-care practices are grounded in these social and cultural
practices.50 Their cultural values, together with
responses to racism and structural inequalities,
have shaped how African Americans care for
their chronic illnesses.52 These strategies vary
widely, depending on people’s past and present social history, the availability of economic
resources, and access to health care. However,
there has been little work that explores selfcare among African Americans.51,53–56
We report findings from a study of middleincome and low-income African Americans
who had 1 or more chronic illnesses. The
main objective of this analysis was to explore
the cultural factors that underpinned the development of self-care processes and the use
of these practices in daily life after diagnosis
of a chronic illness. Our analysis found that
while cultural factors were at the root of selfcare practices, socioeconomic status and
health insurance status were also significant
because of their role in shaping access to
health care resources.

METHODS
Findings reported in this article were based
on 3 large qualitative studies that examined
the same questions about daily management
of chronic illness but included people from different age groups and with varying health insurance status. They are combined here to illustrate self-care practices across the life span.
Respondents were African Americans aged 21
to 91years who had 1 or more chronic illnesses. The most common illnesses were diabetes mellitus, asthma, and heart disease or hypertension. A total of 167 African Americans
were included in the study. Data collection has
been completed in 2 of the 3 studies.
Respondents were recruited from a variety
of sources in 2 urban counties in California between June 1994 and August 2002; 28%
were recruited from field contacts and contacts
in social service agencies, 24% from clinics
and home care services, 20% from participant
referrals, 19% from flyers, 5% from the Internet, and 4% from religious organizations. The
criterion for entry into all studies was the selfreported presence of 1 or more chronic illnesses, and in the first study an additional cri-

terion was complete lack of health insurance.
In all 3 studies, we sampled across a range of
illness severity, from mild to severe, and a
range of people, from those recently diagnosed
to those who had had a chronic illness for
many years. Our aim was to capture people’s
retrospective views about the development of
self-care measures as they looked back on
their illnesses, as well as to gain the perspectives of those who were in the process of discovering what illness management entailed. In
addition to African Americans, 3 other racial/
ethnic groups were studied: Latinos, Filipino
Americans, and Cambodian Americans. They
are omitted from this analysis in order to focus
on patterns particular to African Americans.
Following key tenets of the in-depth interviewing approach,57,58 we interviewed all respondents 3 times in a 1-year period. Interviews were conducted by the second and third
authors, who were of the same ethnicity as the
respondents. Gender-based distrust was not
observed among men, all of whom knew they
would be interviewed by a woman. Interviews
were semistructured with many open-ended
questions, lasted for approximately 1 to 2
hours, and focused on respondents’ health, experiences with their illnesses, self-care practices
(what they did to take care of their health),
economic situation, and use of and access to
health care. Each interview was tape-recorded
and transcribed verbatim. All but 2 respondents were born in the United States, and all
were interviewed in English.
The data were divided into low-income and
middle-income groups. Krieger and colleagues59 propose a multifaceted analysis of
social class for public health research that includes individual, household, neighborhood,
and poverty area levels, and this approach was
adapted to this primarily qualitative study. In
differentiating persons categorized as low-income from those categorized as middle-income, we examined the following categories:
income history, occupation and employment
history, medical insurance history and current
status, and living arrangements. A further step
was taken in separating the data by health insurance status: uninsured, Medicaid, Medicare,
or privately insured. Each income group was
analyzed separately, and cross-group comparisons were then made. A specific data analytic
procedure was followed: core categories that
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reappeared in the data repeatedly were identified (e.g., spirituality) and compared with other
emergent categories. Codes were developed,
generated from meanings in the data. We
coded the entire data set for specific topics
using QSR Nud*ist (QSR International Pty Ltd,
Melbourne, Australia), a data-sorting software
program, resulting in over 100 discrete codes.
A case-by-case narrative analysis was also
conducted. Narratives are the stories people
tell about their experiences; they provide important insights into their perspectives on those
experiences.60 Narrative analysis, which emphasizes the topics that dominate respondents’
reports and the way they are addressed, leads
to the identification of themes across the data
set. For this analysis, transcripts were sorted
into privately insured, Medicaid, Medicare, and
uninsured, and then analyzed by group. The
coded data and the narrative analysis yielded
the same themes regarding self-care and
served as a cross-check on each other.

RESULTS
Demographics
The 167 respondents ranged in age from 21
to 91 years. Respondents reflected diversity in
socioeconomic status, ranging from those who
were middle-income, worked as professionals,
were home owners, and had medical insurance, to those who were low-income, unemployed, lived in public housing or homeless
shelters, and had no medical insurance. Educational levels were comparable across all 3 studies, with between 70% and 75% reporting a
high school education or less and 25% reporting at least a college degree. Some of those
who were unemployed at the time of the study
and were categorized as low-income had formerly been middle-income. Downward mobility was especially found among those who
were currently uninsured. All respondents
were living in the community at the time of
the study. See Table 1 for demographic characteristics and health insurance status.

The Cultural Basis of Self-Care Practices
Self-care practices among African Americans were found to be culturally based. That
is, respondents described idea systems and behavioral practices that were shared by the sample with respect to general issues of self-care
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TABLE 1—Demographics and Health Insurance Status of Respondents (N = 167)

Age, y
Range
Mean
Gender, no. (%)
Female
Male
Marital status, no. (%)
Married
Unmarrieda
Education, no. (%)
High school
College/postgraduateb
Work life, no. (%)
Currently working
Unemployed
Other c
Occupation, no. (%)
Business and professional
Clerical
Skilled and unskilled labor
Other d

Medicare
(n = 8)

Medicaid
(n=20)

Private and
HMO (n=39)

Medicare and
Medicaid (n=29)

Uninsured
(n=71)

52–78
65.50

25–91
47.05

21–83
51.31

41–89
67.17

22–63
45.89

4 (50.0)
4 (50.0)

13 (65.0)
7 (35.0)

26 (66.7)
13 (33.3)

23 (79.3)
6 (20.7)

24 (33.8)
47 (66.2)

0 (0)
8 (100)

5 (25.0)
15 (75.0)

10 (25.6)
29 (74.4)

2 (6.9)
27 (93.1)

4 (5.6)
67 (94.4)

5 (62.5)
3 (37.5)

15 (75.0)
5 (25.0)

9 (23.1)
30 (76.9)

22 (78.6)
6 (21.4)

28 (39.4)
43 (60.6)

0 (0)
0 (0)
8 (100)

5 (25.0)
6 (30.0)
9 (45.0)

19 (48.7)
2 (5.1)
18 (46.2)

0 (0)
0 (0)
29 (100)

19 (26.8)
44 (62.0)
8 (11.3)

1 (12.5)
1 (12.5)
6 (75.0)
0 (0)

3 (15.0)
6 (30.0)
11 (55.0)
0 (0)

19 (48.7)
7 (17.9)
12 (30.8)
1 (2.6)

5 (17.2)
1 (3.4)
21 (72.4)
2 (6.9)

18 (26.1)
10 (14.5)
40 (58.0)
1 (1.4)

a

Widowed, divorced, separated, never married.
The majority of uninsured reported some college but no degree.
Retired, disabled, student.
d
Student, homemaker, never worked.
b
c

for protecting health, preventing illness, and
promoting healing and recovery from illness.
These cultural approaches to self-care formed
the basis from which individuals developed
strategies specific to the particular parameters
of their illnesses. Three culturally based factors
that were central to the development of selfcare approaches were (1) spirituality, (2) social

support and advice, and (3) nonbiomedical
healing traditions. These cultural factors were
present regardless of socioeconomic status and
encompassed a diverse range of activities.

Spirituality and Daily Life
Respondents called attention to underlying
spiritual philosophies that were important in

TABLE 2—Religious Affiliations of Respondents (N = 167)
Medicare
(n=8)

Protestant
Roman Catholic
Other a
No religious affiliationb

Medicaid
(n=20)

Private and
HMO (n=39)

Medicare and
Medicaid (n=29)

Uninsured
(n=71)

No.

%

No.

%

No.

%

No.

%

No.

%

4
1
1
2

50.0
12.5
12.5
25.0

6
4
1
7

33.3
22.2
5.6
38.9

18
5
12
4

46.2
12.8
30.8
10.3

18
5
3
3

62.1
17.2
10.3
10.3

30
10
12
19

42.3
14.1
16.9
26.8

a

Includes Christian sects and other religions of the world.
Not currently a member of a church.

b
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how they proceeded to manage their illnesses.
Almost all respondents reported that their belief in God or a higher power helped them to
manage their illness. The majority were Protestant (Table 2). Those who did not claim a religious affiliation frequently said they were
“spiritual,” but claiming a specific religious affiliation did not necessarily mean a person
was a member of a church, and people sometimes claimed the denomination associated
with their upbringing, whether they attended
church currently or not. Spirituality was usually a part of daily practices. For example, a
45-year-old middle-income university administrator had asthma. She observed, “I start my
day with a happy moment. I wake up every
morning and before my feet hit the floor I say
a prayer.”
Spirituality was also used to ameliorate the
effects of structural inequalities. For example, a
35-year-old low-income, unemployed, uninsured man who had asthma described how he
used his spirituality to shield himself from discriminatory treatment. He reported, “To maintain one’s spirituality, a high sense of spiritual
identity is something you work at daily because there are affronts that you experience
daily, so you have to keep yourself healed,
physically, spiritually, and mentally on a daily
basis, daily practice.”
This integration of mind and body was also
expressed by people with a more secular outlook for whom illness management obstacles
and strategies reflected racial and class consciousness more than spiritual identity. Both
passive and active types of self-care responses
to racist encounters were identified. Although
this is the subject of another report, we give 1
example of an active response: a 40-year-old
man who was employed and uninsured verbally challenged what he believed was racist
and class-based bias in the emergency room
where he received most of his treatment for
hypertension. He described himself as direct,
participatory, and demanding in medical interactions: “I had to ask for these things, but if I
was White or insured I wouldn’t have to.”
Respondents cited the importance of focusing on inner strength derived from their religion and cultural values in order to effectively
manage their illnesses. For example, a 60-yearold middle-income man who had heart disease
and kidney disease said, “I need to challenge
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myself, to force myself to just go on because,
well, somewhere in my psyche, I doubt if it’s
machismo or anything like that. But I have this
inner spirit and strength that just makes me
just tax myself and in doing that, I get better.”
The development of spiritual strength was
also used to combat the problems of being
uninsured. For example, a 50-year-old unemployed and uninsured man who had a
chronic back problem reported, “I just tell the
Lord, ‘Please, I just hope I don’t have no
problems because I don’t know how in the
hell I’m going to pay for it.’ It’s the mind, it’s
the mind that heals a lot of things on your
body. That’s how I deal with it. If I can be
strong-minded and not cause my mind to
break down and cause it to really bring me
down, physically or mentally. [Otherwise] I
would probably be dead already.”

Social Support and Advice
Most respondents had kin or close friends
who lived in the same geographic locale, and,
with few exceptions, they were involved with
them on an ongoing, often daily, basis. Emotional support was highly valued and multifaceted, coming from a wide variety of sources.
Reports of receiving no support were rare, and
almost everyone had someone they could turn
to for emotional support. Both men and
women reported their mother was a major
source of support and advice. For example, a
30-year-old low-income, unemployed, uninsured woman who had asthma, bronchitis, and
debilitating gynecologic problems said, “It [selfcare] has a lot to do with my mother—not a
doctor—my mother telling me certain things.
Giving me advice. I have done a lot of the
things she has told me.”
Such social support went from child to parent as well. For example, a 70-year-old middleincome woman who had hypertension and
was on kidney dialysis reported how her
daughter was a constant source of reminders
about self-care: “She fusses, ‘Mama, you
shouldn’t go out at night,’ and ‘Mama, you
know you’re supposed to stay off that leg.’”
Other relatives were also an important
source of support. For example, a 43-year-old
low-income, unemployed man who was uninsured and who had been recently diagnosed
with a heart condition said, “I don’t want to tell
them [family] because Ma will worry herself to

death. I wouldn’t want to worry her about her
baby. I’m the baby of the family. I have a couple of brothers I will tell, and the next thing I
will hear is, ‘Boy, do this, do that.’”
Friends were also important in reinforcing
self-care. For example, a 45-year-old middleincome African American woman who was
an accountant and had diabetes reported, “A
lot of times I’ll take my insulin and won’t eat.
So that drops my blood sugar down. And
everyone gets on me about that. ‘Did you
eat?’ ‘Nope.’ My friend’s mom downstairs
helps me a lot, she feeds me. She’s like my
mother. She makes sure that I eat. Sometimes
I do forget and sometimes I don’t want to eat.
I’m not hungry.”

to provide a remedy for her asthmatic child:
“Don’t try to give me this old folks’ remedies.
Like my grandmother tried to do that and she
ended up harming my son more than helping.”
Among people aged younger than 50
years, there was also considerable interest in
other types of complementary medicine, regardless of income level. For example, a
40-year-old middle-income loan specialist
who had asthma reported, “I think I am in
love with the holistic type of healing, even
though I half-heartedly pursue it. But I like it
better [than biomedicine], the thought of it.”
When a local low-income clinic began offering free acupuncture, uninsured respondents
reported they felt positive about it.

Nonbiomedical Healing Traditions

Health Insurance and the Influence of
Biomedical Perspectives

Respondents of all ages reported the use of
nonbiomedical healing traditions in their families as children, and some continued with
these traditions in adulthood. For example, a
55-year-old unemployed, uninsured, lowincome man who had asthma, allergies, and
hepatitis C, said, “She [mother] gave us medicine, a lot of medicines—castor oil, cough
syrup, aspirin, and eat right—that was what she
used to tell me all the time.” A 63-year-old,
middle-income, retired woman who had hypertension and diabetes said, “There is kitchen
medicine. There have been some things that
I have used that have worked well—old family
recipes that I’m not willing to divulge.”
Some respondents continued to be actively
influenced by family members who used traditional medicine. For example, a 23-year-old
low-income, unemployed and uninsured man
had asthma as well as brittle bones from rickets in childhood. He said, “My mother, she’s
got over a hundred different teas at the house
that you can take for every particular cold
through anything. This natural foods grocer,
she went in there, and she was like, ‘This is
heaven.’ My mom, she teaches me about the
stuff, but it is so much [information] that it is
a blur.”
Not everyone subscribed to the use of traditional medicine at the time they were interviewed, however. While some were noncommittal, a few reported negative experiences.
For example, a 32-year-old low-income
woman who was employed as a home health
aide commented on her grandmother’s efforts
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African Americans integrated basic cultural
approaches to self-care with the development
of specific biomedical self-care approaches and
applied them to their chronic illnesses. (In anthropology, this process is subsumed within the
concept of medical pluralism.) But the development and maintenance of self-care strategies
also hinged on socioeconomic and health insurance statuses. Those who had some form of
ongoing health insurance much more frequently reported the influence of physicians
and health education programs in self-care regimens than did those who were uninsured.
The insured reported more extensive, biomedically informed programs of self-care such
as diet and exercise regimens. The case of a retired 48-year-old man who had diabetes and
multiple sclerosis and who was insured
through a health maintenance organization
(HMO) illustrates how cultural approaches to
self-care could be integrated with biomedical
approaches when adequate private insurance
coverage was in place. He described his overall
approach to his illnesses: “If I let it get me
down, confine me, physically and mentally,
then I ain’t gonna be worth nothing. But if I
can stay positive about it, I’m doing good. I’m
definitely praying about it, constantly. I find
praying about it helps me focus on the positive.
Even if I fail, I’m still going to try. So if I go out
on my bike and I scrub, I’m not gonna give it
up.” He saw his physician frequently: “I talk
with him and read the pamphlets he gave me
for the diabetes.”
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His physician also referred him to courses
on diabetes run by the HMO: “They signed
me up to the diabetes clinic, where I’m required to go every so many days, and they
give you nutrition, diets and whatever. It’s a
packet that you have to sign and agree to. I
just have to get out and go. You know, I gave
my word, I told ’em I’m coming.” He has been
to the hospital library twice to read about diabetes. He gets social support and advice from
friends and relatives: “A lot of people give me
advice. And my thing is, I’m going to do what
the doctor says. The doctor says for me, specifically, this is gonna work.”
Diagnosed with diabetes 1 year earlier, he
was recently hospitalized, at which time it was
decided he needed to be on insulin. He was
determined not to undergo another hospitalization: “I don’t want to go back in there. So
you work at it. Just tell yourself, ‘No, I ain’t
going back.’ Right now I’m doing proactive as
much as I can. I exercise. I walk and I lift
weights. I took those two 8-pound weights. I
carry them when I walk, which is 16 pounds. It
helps, you know, exercise helps keep the sugar
down. So I just try to do that and stay focused
on that. Because sometimes you don’t feel like
doing it.” He watched his diet carefully, and his
family was very supportive: “My wife says she
wants to eat what I eat. I figure why should
they [wife and children] have to suffer? But
she wants to. They’re [meals] low sugar, low
sodium, more vegetables, less starch, very
small portions.”
Those who had regular medical care reported how physicians helped to tailor specific
approaches to a chronic illness. For example, a
33-year-old low-income woman who was unemployed and received Medicaid had diabetes
and high blood pressure. She reported how
her physician had educated her about necessary changes to her diet when she was diagnosed with these conditions, which subsequently affected her food shopping and eating
habits: “When I grocery shop, I have to watch
what I buy, and I have 3 kids, so it’s kind of
hard because I can’t put them on a diet. They
need sugar and stuff like that. So I have to really, really help myself and discipline myself
. . . not to eat it, or whatever. So since I was diagnosed, I have eaten healthier.”
Similarly, a 35-year-old low-income woman,
a homemaker who received Medicaid and had

asthma, reported following her physician’s advice: “I don’t drink, I don’t smoke. If I do drink,
it’s apple cider. I can’t walk the hills unless I sit
down, I still get short of breath. Two months
ago I had so much weight, and my doctor advised me to lose weight. I went from 230 to
202. I changed my diet and it is better. Now
with my diet consisting mostly of fish and
chicken and salad and stuff, I feel better. The
weight problem was part of me not walking. So
now that I’ve lost that, it’s a little easier for me
to walk places.”
However, those who were uninsured reported less continuity in medical input about
self-care. One reason they gave was the discrimination they experienced in their efforts to
receive basic care. A 42-year-old woman said,
“You are treated different when you don’t have
insurance. Sometimes I think you are treated
different based on your color, on your race.
They were borderline rude [in a clinic]. Sort of
an indifference.”
Uninsured people were asked to discuss
their self-care practices in detail. A 45-yearold man who had been uninsured for 8 years
had had asthma since childhood. He relied on
borrowing inhalers from friends to manage
his asthma. Summing up his situation he said,
“I probably suffer more than I should because
I don’t have the money to pay for medication.” Unemployed after a long career in the
travel industry, his daily self-care emphasized
trying to avoid pollen and dust. As a child, he
and his siblings took a lot of castor oil, Three
Sixes (patent cough medicine) for colds, and
hot toddies for the flu. He didn’t recall any
special remedies for asthma.
He assumed there were other approaches
for treating asthma but he had been frustrated
in his attempts to learn more: “I’m sure there
are different ways to treat asthma other than
an inhaler. But through the years I don’t really
know of any other remedies to try and control
it myself.” He explained what he meant: “I’ve
had a lot of problems with doctors, when I’m
trying to talk to them about my problem, and
they’ll cut you off. You know, like, ‘You’re not
important, you’re wasting my time.’ That’s
been a real problem for me. It makes you
think that no one really cares, especially when
it’s done often. It’s not like its 1 or 2 doctors,
it’s a lot of them. I have gone to a lot of different doctors.” As part of his overall effort to
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stay as healthy as possible, he reported he did
3 hours of exercise a week, such as walking,
calisthenics, and stretching exercises.
In the absence of continuity of care, uninsured people tended to rely on cultural approaches to self-care, especially basic precepts
they had learned in their families. For example, a 40-year-old unemployed, uninsured man
who had hypertension said, “Basically I try to
eat a healthy, balanced diet, but I like junk
food. Because ever since I was a child my
mom always taught me that eating a meat,
vegetable, and a starch is a good healthy diet.
She said, ‘Add a fruit here and there.’”
Regular exercise was reported less often by
persons who were uninsured, but when it was,
walking was most commonly reported. For example, a 52-year-old middle-income man who
was diabetic and employed in temporary clerical jobs was uninsured. He said, “If I take a really, really long walk and walk for hours or
miles, then it lowers my blood sugar. Definitely
has an effect.” Rare were comments such as
that of a 50-year-old, middle-income, uninsured man who had high blood pressure,
lupus, and arthritis: “I do yoga, and that kinda
puts me in a frame of mind where I can accept
the pain.”

DISCUSSION
This research demonstrates several important phenomena regarding self-care among African Americans. Key aspects of African American culture are central to the development of
self-care strategies. There is a basic approach
to self-care that builds on widespread values
and practices, including spirituality, social support and advice, and traditional medicine.
Each of these cultural practices is important in
shaping people’s understandings of self-care.
While these practices have been separated for
purposes of discussion, they are in fact interrelated; for example, social support and advice
may emphasize the use of traditional medicine
or the importance of spirituality. These practices are part of an overall cultural ethos regardless of social class or income level. Together, they form the basis for self-care
activities that are further refined in order to
manage specific chronic illnesses.
However, when this basic approach to selfcare was applied to specific health concerns,
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the development of additional strategies of selfcare was influenced by access to health care.
Access to health care made a difference in
how people managed their chronic illnesses.
Those who had some form of health insurance
had many more opportunities to discuss their
chronic illnesses with physicians and other
health professionals, who were important
sources of information and reinforcement of
activities aimed at both illness management
and prevention. The ongoing nature of this interaction between people and their primary
care providers was critical to the development
of a self-care approach targeted to specific illnesses. Such interactions resulted in a comprehensive approach to self-care by insured people that incorporated both basic cultural
approaches to self-care and biomedically influenced approaches. The combination of approaches often led to highly effective self-care
for chronic illness.
In contrast, most of those who were uninsured were left to their own devices. Their attempts at self-care vied with other health and
social concerns such as their efforts to gain access to health care, find employment, get
enough medication, obtain information about
their illnesses, and make ends meet in daily
life.61 In the absence of regular health care,
they relied even more heavily on self-care precepts gleaned earlier in life, such as taking a
basic approach to healthy diet. They were
often without the economic means to actually
maintain a healthy diet, however. They did not
have ready access to health professionals who
could suggest and reinforce steps they could
take to integrate their cultural approach to selfcare with a biomedical approach.
This research has implications for health disparities. In this study, lack of health insurance
had a significant, and deleterious, effect on
people’s ability to develop complex self-care
approaches that reflected both cultural and
biomedical precepts of self-care. Combined
with their low-income, often unemployed status, uninsured people lacked the economic resources to implement self-care regimens that
integrated cultural and biomedical approaches.
Access to basic health care was extremely limited, and the cursory attention that uninsured
people received when they did seek medical
care rarely encompassed directions for selfcare.61 Although health disparities are directly

related to social and economic conditions—
conditions that must change for health to improve significantly2—rectifying disparities in access to health care is 1 starting point. Within
that realm, access to biomedical input could facilitate the refinement of self-care practices
with respect to illness management.
This study had several limitations. The sample was drawn from 1 geographic location,
from volunteers who were recruited through a
variety of means such as flyers and referrals.
Nevertheless, these qualitative findings have
implications for how self-care is conceptualized, demonstrating that when self-care is conceptualized as primarily a biomedically derived approach to health, critically important
cultural practices directly germane to self-care
are overlooked. Self-care needs to be understood as a process that not only evolves over
time but develops in relation to the types of illnesses people experience and their specific
concerns about their health.
Underlying culturally based self-care practices are important not only in general; they
give rise to the development of illness-specific
self-care schemes for chronic illnesses. However, regardless of the sophistication of biomedically influenced self-care schemes that
people may evolve, cultural approaches to selfcare are ongoing and an intrinsic part of daily
life. Those approaches not only form the precursor to the incorporation of biomedically derived self-care approaches, they offer a complementary philosophy that both enhances the
incorporation of these approaches and interacts with them, as others have also found.62
Studying self-care thus necessitates examining the cultural basis of self-care in a given racial/ethnic group, how biomedically derived
constructs are applied, and how the 2 types
of self-care approaches are integrated. However, lack of access to health care clearly interferes with this integration and tailoring
process. More needs to be learned about how
self-care is shaped when people do not have
access to health care. Studies are also needed
that explore how to build effectively on the
cultural basis of self-care in order to help people maximize appropriate management of
their illnesses.
In conclusion, although self-care has
emerged as an important component of health
maintenance, prevention, and illness manage-
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ment in recent decades, the cultural components of self-care and their relevance for illness management have been underemphasized. Greater attention to the ways in which
culture is implicated in self-care practices
could greatly advance our ability to facilitate
chronic illness management. At present, with
the exception of church-based interventions,
public health practice overlooks the feasibility
of building on cultural principles and practices
of self-care to educate people about management of specific chronic illnesses, an avenue
that promises to have great potential. Moreover, comparison of those who are uninsured
with those who have some form of health insurance suggests that self-care is an important
adjunct to chronic illness management; however, its potential for maximizing that management is not realized for those who lack access
to health care. In the face of ongoing health
disparities, public health efforts to build on the
cultural aspects of self-care would be one step
toward reducing morbidity and mortality
among racial/ethnic minorities.
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Variations in Health
Communication Needs
Among Combat
Veterans
| Aaron I. Schneiderman, PhD, MPH, RN,
Andrew E. Lincoln, ScD, MS, Barbara
Curbow, PhD, and Han K. Kang, DrPH

In this cross-sectional study of
US military combat veterans, we
assessed the helpfulness of different media for providing health
risk communication messages. We
have provided preliminary results
from a postal survey of 5000 veterans sampled because of their deployment to Vietnam, the Persian
Gulf, or Bosnia–Kosovo. Respondents endorsed the primary care
provider as the most helpful source
of health information. Access to
the Internet and use of this medium for seeking health information differed by race, age, and cohort. (Am J Public Health. 2004;94:
2074–2076)

War (1991), and the Bosnia–Kosovo peacekeeping activity (1995–2002). Approximately equal numbers of veterans from the
Vietnam War, the Persian Gulf War, and
the Bosnia–Kosovo peacekeeping activity
were selected from Department of Defense
personnel rosters. Initial findings from the
first of 3 survey mailings have been reported here.

Measures
We asked participants to rate the helpfulness of different media for obtaining health
information on a 10-point scale and to answer items regarding access to and use of
the Internet.

Data Analysis
Mean scores for helpfulness ratings were
computed and tested to assess differences by
race for each communication mode. Proportions that had access to the Internet and
used it to find health information were reported by conflict and race. Differences in
Internet access by race were tested with the
Pearson χ2 statistic. Trends for Internet use
by age and conflict were tested with regression analysis and the Cochran–Armitage
trend test, respectively.8

RESULTS
Military personnel deployed to war zones
face a variety of physical, environmental,
and psychological exposures.1,2 Concern
about health consequences related to exposures may lead veterans to visit health care
providers for treatment and health risk education.3,4 Risk communication regarding potential health outcomes is a fundamental
task in the successful treatment of combat
veterans.5–7 We have provided preliminary
findings from a population-based survey of
health concerns and preferred sources for
health risk communication among combat
veterans.

METHODS
Design
This cross-sectional, 206-item postal survey sampled 5000 veterans from the Vietnam War (1964–1973), the Persian Gulf

Subjects
The overall response rate for the first
wave of surveys (N = 1432, 29%) showed
variation by conflict, with the highest response rate from Vietnam veterans (n = 740,
45% of Vietnam sample), followed by veterans from the Persian Gulf War (n = 462,
28% of the Persian Gulf sample) and the
Bosnia–Kosovo peacekeeping activity (n =
230, 14% of the Bosnia–Kosovo sample). A
small group of respondents served in more
than 1 conflict (n = 109).
The respondents were predominantly
White (80% overall), which was comparable
to the sample distribution (77% overall).
Black veterans represented 17% of the sample but only 10% of respondents. The mean
age of Vietnam veterans was 60.4 years, of
Persian Gulf War veterans was 45.6 years,
and of Bosnia–Kosovo peacekeeping activity
veterans was 41.7 years.
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Helpfulness of Health Information
Sources
When participants rated the helpfulness
of health information sources, “own doctor”
received the highest mean scores overall
and across conflict and race subgroups
(Table 1). In contrast, “VA doctor” received
the lowest score for helpfulness overall, with
significant differences observed by race and
cohort. Non-White respondents assigned
higher scores than did Whites for the helpfulness of “VA doctor” across all categories,
with significant findings for all conflicts
combined (P = .008) and Persian Gulf War
veterans (P = .05).
Pamphlets or brochures and Department
of Veterans Affairs (VA) newsletters were
given the second and third most favorable
mean scores for helpfulness (6.6 and 6.5,
respectively). Newsletters from Veterans
Service Organizations were considered
more helpful by non-White Vietnam veterans (P = .02) and by non-Whites for the 3
cohorts combined (P = .04). Television received a low mean score (5.7) relative to
other modes for receiving health information but showed a statistically significant
difference by race, with a preference expressed by non-White respondents from
the Persian Gulf War (P = .01), from
Bosnia–Kosovo (P = .03), and overall (P =
.002). Regression analyses found that decreasing age strongly predicted higher ratings for the helpfulness of Web sites as a
source of health information (β = −0.045/
year; P < .001; R 2 = 0.03).

Internet Access
Access to the Internet and use of this medium for obtaining health information have
been increasing with successive cohorts
(Cochran–Armitage trend test, P < .001;
Figure 1). Differences in access to the Internet for Whites and non-Whites were largest
for Vietnam veterans (nearly 20%, P < .001)
and narrowed over time (12% for the Persian
Gulf War veterans, P < .001; and 2% for
Bosnia–Kosovo veterans, P = .62).

DISCUSSION
These preliminary findings indicated
high Internet use among veterans, suggest-
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than did Whites, suggesting greater receptivity to a wider array of information
sources.
These findings reinforce the role of the primary health care provider as the most helpful
resource for health risk communication. For
VA health care providers, having access to
knowledge resources and supporting materials related to postdeployment health is critical. Recognizing this need, the VA recently
created the War Related Illness and Injury
Study Centers, with an expressed purpose of
addressing the health risk communication
needs of combat veterans. These results will
help to form the basis of future postdeployment health risk communication activities in
the VA.
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Internet for health information, non-White

Internet for health information, White

Internet access, non-White
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FIGURE 1—Percentage of combat veterans from Vietnam War, Persian Gulf War, and
Bosnia–Kosovo conflicts who have any access to the Internet and who use the Internet to
obtain health information, by race.

ing that the Internet offers an important
channel for delivering health risk information to combat veterans. Internet access
among Vietnam veterans (77%; 50–87
years old) was higher than that among the
general US population (62% of 50- to 58-
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TABLE 1—Helpfulness Ratingsa of Different Modalities for Receiving Health Risk Information,
by Race and Conflict: Mean Scores (SD)
All Conflicts
Information
Source

Total
(N = 1288)

White
(n = 1034)

Non-White
(n = 254)

Own doctor
Pamphlet or brochure
VA newsletter b
VSO newsletter c
Web site
Television
Newspaper article
VA doctor

7.2 (2.8)
6.6 (2.7)
6.5 (2.9)
6.1 (3.0)
6.0 (3.1)
5.7 (2.8)
5.6 (2.7)
5.5 (3.2)

7.3 (2.7)
6.6 (2.7)
6.5 (2.9)
6.0 (3.0)
5.9 (3.0)
5.6 (2.7)
5.6 (2.7)
5.4 (3.2)

6.8 (3.0)
6.7 (2.6)
6.5 (2.8)
6.4 (2.9)
6.3 (3.0)
6.1 (2.8)
5.8 (2.8)
5.9 (3.2)

Vietnam
P

White
(n = 662)

Non-White
(n = 109)

.1
.58
.97
.04
.06
.002
.15
.008

7.3 (2.8)
6.6 (2.8)
6.5 (3.0)
6.0 (3.1)
5.6 (3.1)
5.6 (2.8)
5.7 (2.7)
5.2 (3.2)

7.2 (3.1)
6.8 (2.7)
6.6 (2.9)
6.8 (2.9)
5.7 (3.3)
5.9 (2.9)
5.8 (2.9)
5.8 (3.4)

Persian Gulf
P

White
(n = 405)

Non-White
(n = 148)

.73
.76
.99
.02
.66
.27
.71
.12

7.0 (2.6)
6.5 (2.6)
6.6 (2.7)
6.2 (2.8)
6.3 (2.9)
5.5 (2.6)
5.4 (2.5)
5.4 (3.0)

6.4 (3.1)
6.7 (2.6)
6.4 (2.8)
6.4 (2.9)
6.1 (3.0)
6.1 (2.9)
5.6 (2.9)
6.0 (3.1)

Bosnia–Kosovo
P

White
(n = 158)

Non-White
(n = 67)

P

.11
.49
.58
.47
.73
.01
.27
.05

7.5 (2.5)
6.3 (2.6)
5.7 (2.9)
5.5 (2.8)
6.2 (2.9)
5.5 (2.8)
5.4 (2.8)
5.5 (3.3)

6.7 (3.0)
6.8 (2.6)
6.5 (2.8)
6.1 (3.1)
6.9 (2.9)
6.5 (2.6)
6.1 (2.7)
5.8 (3.1)

.11
.24
.09
.18
.08
.03
.09
.55

Note. Kruskal–Wallis test used to compare distributions of scores for Whites and non-Whites. P for χ2 statistic shown. Missing responses for helpfulness ratings ranged from 5% to 32%; Vietnam
veterans, 12%–32%; Persian Gulf War veterans, 5%–14%; and Bosnia–Kosovo peacekeeping activity veterans, 5%–12%.
a
Range: 1 = not very helpful; 10 = very helpful.
b
VA newsletter = official publication of the Department of Veterans Affairs (VA).
c
VSO newsletter = publication of a congressionally accredited Veterans Service Organization.
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Accounting for Apparent
“Reverse” Racial
Disparities in
Department of Veterans
Affairs (VA)–Based
Medical Care: Influence
of Out-of-VA Care
| Andrea D. Gurmankin, PhD, MBe, Daniel
Polsky, PhD, and Kevin G. Volpp, MD, PhD

Conclusions regarding racial differences in care following a newly
elevated prostate-specific antigen
(PSA) test at the Department of Veterans Affairs (VA) may differ depending on whether follow-up care
outside the VA is considered. Consecutive Philadelphia, Pa, VA patients with newly elevated PSA
tests (n = 183) were interviewed 1
year after baseline. Among exclusive VA users, Blacks had higher
rates of urology referrals and
prostate biopsies compared with
Whites. However, these racial differences were attenuated when care
obtained outside the VA also was
considered. (Am J Public Health.
2004;94:2076–2078)

For many conditions, including prostate
cancer, studies in US patient populations have
found that Blacks have worse health outcomes
and lower health care use than do Whites.1–5
However, studies in the Department of Veterans Affairs (VA) have often shown that outcomes and utilization are as good, if not better, for Blacks as for Whites.6–14
One possible explanation for this discrepancy is that VA disparities studies typically
measure treatment and outcomes only within
the VA,6–13,15 even though most patients receive some care outside the VA.16 If Whites
receive a greater proportion of care outside
the VA than do Blacks, assessments of service
use that examine only within-VA services may
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show a misleading lack of disparity or “reverse disparity.”
Our study compared the magnitude of racial disparities in knowledge of an elevated
prostate-specific antigen (PSA) test, urology
referral, and prostate biopsy among patients
with a newly elevated PSA test at the Philadelphia Veterans Affairs Medical Center, depending on whether or not care obtained outside the VA was considered.

METHODS
With approval from the Philadelphia Veterans Affairs Medical Center institutional review board, we conducted a 1-year retrospective cohort study of consecutive patients
with newly elevated PSA tests (“index PSA
test”) (PSA > 4) at the Philadelphia Veterans
Affairs Medical Center from June 1, 2001, to
April 11, 2002. One year after the index
PSA test, we conducted telephone interviews
with patients on follow-up care received and
medical chart abstractions to validate selfreports (for which we found concordance in
88% cases).
Of the 343 eligible patients identified, patients were excluded if they were deceased
at time of enrollment (n = 4), uncontactable
(n = 60), too ill (n = 7), or not Black or White
(n = 5). Of the 267 remaining patients, 183
(69%) participated.
To distinguish between patients who were
likely to seek follow-up care outside rather
than inside the Philadelphia Veterans Affairs
Medical Center, subjects were classified as
either “partial VA users” or “exclusive VA
users.” Partial VA users reported using the
Philadelphia Veterans Affairs Medical Center
for prescription medications only or reported
seeing a urologist outside the Philadelphia
Veterans Affairs Medical Center. All others
were classified as exclusive VA users. Subjects
who did not know that they had received a
PSA test (n = 40) were not asked about
follow-up care and hence were excluded from
initial analyses. Sensitivity analyses were performed by including these subjects in sequence in the exclusive VA or partial VA
users’ groups because appropriate group assignment was unclear. In analyses in which
these subjects were included, their response
to each outcome was coded as “no.”
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TABLE 1—Unadjusted Rates of Knowledge and Follow-Up Care Among Blacks Relative to Whites
Exclusive VA Users, %
Blacks
(n = 33)
Know of elevated PSA test
Urology referral within 1 y
Biopsy within 1 y
Biopsy within 1 y if had
urology appointment

55
73
67
92 (n=24)a

Whites
(n = 18)

∆

56
1
44
29
28
39
63 (n=8)a 29

Partial VA Users, %

All Subjects, %

OR (95% CI)

Blacks
(n = 13)

Whites
(n = 79)

∆

OR (95% CI)

Blacks
(n = 46)

0.96 (0.30, 3.04)
3.33 (1.00, 11.12)
5.20 (1.47, 18.30)
6.60 (0.86, 50.54)

31
50
36
80 (n=6)a

43
58
31
58 (n=44)a

–12
–8
5
22

0.59 (0.17, 2.07)
0.69 (0.20, 2.33)
1.25 (0.33, 4.74)
2.86 (0.29, 28.19)

48
67
59
90 (n=30)a

Whites
(n = 97)

∆

45
3
55
12
30
29
59 (n=52)a 31

OR (95% CI)
1.10 (0.56, 2.23)
1.55 (0.74, 3.25)
3.28 (1.54, 7.00)
6.00 (1.57, 22.86)

Note. VA = Department of Veterans Affairs; OR = odds ratio; CI = confidence interval; PSA = prostate-specific antigen.
a
Sample includes only those subjects who had a urologist appointment, a requirement for undergoing biopsy.

RESULTS
Compared with partial VA users, exclusive
VA users were younger (73.5 vs 65.8 years;
P < .001) and more likely to be Black (17% vs
65%; P < .001) and to earn $30 000 or less
(56% vs 88%; P < .001). Education (13.5 vs
13.0 years; P = .245) and index PSA test levels (7.1 vs 6.6; P = .622) were similar.
In general, Blacks were more likely than
Whites to know of their PSA test and to
have a urology referral and biopsy among
exclusive VA users and were as likely as or
less likely than Whites to have these characteristics among partial VA users. The rates
of each outcome among all subjects represented the combined rates of the 2 subgroups (Table 1).
For example, Blacks were significantly
more likely to have a urology referral than
were Whites (73% vs 44%) among exclusive
VA users but as likely as Whites among partial VA users (50% vs 58%) and all subjects
(67% vs 55%). Among exclusive VA users

and all subjects, Blacks were more likely than
Whites to have a biopsy (67% vs 28% and
59% vs 30%, respectively), but there was no
difference for partial VA users (36% vs 31%).
Multivariate models adjusted for age and
index PSA level, factors that affect the likelihood of prostate cancer and, therefore, the
importance of a urology referral and a biopsy.
In these models, the odds ratios for race reflected a pattern for each outcome similar to
that in the unadjusted analyses (Table 2). In
addition, we examined whether the odds ratios for race were different for exclusive VA
users and partial VA users by combining the
2 groups into 1 multivariate model and examining an added term of being an exclusive
VA user interacted with being Black. The statistical significance of this coefficient for urology referral (P = .04) suggested that the racial
differences among exclusive VA users were
statistically different from those among partial
VA users. For the other outcomes, the racial
differences between exclusive and partial VA
users were not statistically different.

TABLE 2—Adjusted Racial Differences in Knowledge and Follow-Up Care in Blacks Relative
to Whites
OR (95% CI) for Adjusted Racial Differencea

Know of elevated PSA test
Urology referral within 1 y
Biopsy within 1 y
Biopsy within 1 y if had urology appointment

Exclusive VA Users

Partial VA Users

All Subjects

0.85 (0.24, 2.96)
3.91 (1.05, 14.59)
5.16 (1.34, 19.83)
4.97 (0.58, 42.71)

0.52 (0.13, 2.00)
0.61 (0.17, 2.28)
1.13 (0.26, 4.79)
7.90 (0.11, 594.35)

0.85 (0.40, 1.83)
1.62 (0.73, 3.59)
2.63 (1.18, 5.88)
4.82 (1.00, 23.34)

Note. OR = odds ratio; CI = confidence interval; VA = Department of Veterans Affairs; PSA = prostate-specific antigen.
a
Adjusted for age 70 or younger (yes or no) and index PSA test result.
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Racial differences in each of the groups
were reexamined after including the 40 subjects who did not know that they had received a PSA test. The results were qualitatively similar to analyses that had excluded
these subjects.

DISCUSSION
Among patients who received care exclusively within the VA, Blacks had higher rates
of urology referrals and prostate biopsies than
did Whites in the year following a newly elevated PSA test. However, when care obtained
outside the VA was considered, the rates of
these outcomes among Blacks were generally
no different from rates among Whites. Therefore, including information about the care received by many VA patients outside the VA16
markedly affects the assessment of whether
racial disparities exist in the rates of urology
referral and prostate biopsy.
These findings are likely the result of different rates of use of care outside the VA by
Black compared with White VA patients.
Because more Whites than Blacks receive
care outside the VA, these White patients
may receive less care within the VA. As a
result, in assessments of racial differences
among VA patients in care received at the
VA, it appears that Blacks obtain more care
than do Whites.
The results should be considered in light
of certain limitations. We relied on patient
self-reports of care, although these selfreports were largely validated by chart data.
Some subjects’ PSA tests may not have been
newly elevated, despite efforts to exclude
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these patients. However, this was more
likely among partial VA users; their VA
records may be less complete, which would
bias against finding smaller racial differences in follow-up rates when including
partial VA users.
Our results have implications for the VA
studies of racial disparities in outcomes and
utilization.6–8,10–13 Exclusive examination of
services received by patients within the VA
system may overestimate total use by Blacks
compared with Whites. Interpretation of VA
studies of racial disparities should consider
this potential bias.
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The Health Impact of
Resolving Racial
Disparities: An Analysis
of US Mortality Data
| Steven H. Woolf, MD, MPH, Robert E.
Johnson, PhD, George E. Fryer Jr, PhD, MSW,
George Rust, MD, MPH, and David Satcher,
MD, PhD

The US health system spends far
more on the “technology” of care
(e.g., drugs, devices) than on achieving equity in its delivery. For 1991 to
2000, we contrasted the number of
lives saved by medical advances with
the number of deaths attributable
to excess mortality among African
Americans. Medical advances averted
176 633 deaths, but equalizing the
mortality rates of Whites and African Americans would have averted
886202 deaths. Achieving equity may
do more for health than perfecting
the technology of care. (Am J Public
Health. 2004;94:2078–2081)

Much of the billions of dollars1 spent in
the United States to improve health outcomes is directed at the “technology” of
care—the race among private industries and
academia to develop better drugs, devices,
and procedures. Far less money and infrastructure is devoted to improving health by
enhancing equity—achieving equal care for
equal need—and eliminating disparities in
the treatment and outcomes of those with
similar conditions.2
Whether this asymmetry is prudent is best
determined by comparing the degree to
which the population benefits from each
endeavor. Does society save more lives by
enhancing the technology of care or by resolving disparities? The answer would take
years to determine (data and statistical methods for sound projections are lacking), but
today’s policymakers need some guidance,
albeit approximate, to judge whether the
current balance of effort is best for the population. We performed a “thought experi-
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ment”3 to compare the number of lives
saved through the 2 strategies.

METHODS
We obtained mortality data for 1991 to
2000 from the National Center for Health
Statistics4–8 to estimate the maximum number
of deaths averted by improving the technology of care and the number of avoidable
deaths had African Americans experienced
the age-adjusted mortality rates of Whites.
Our crude measure of the benefit of medical
advances was declines in age-adjusted mortality rates. Such declines stem from multiple
factors, not just improved technology, but we
gave full credit to the latter to define the maximum number of averted deaths that could
be attributed to this endeavor.
For this estimate, we performed an indirect
standardization of mortality rates,9 multiplying the population by the difference between
the crude mortality rate for each calendar
year and a recalculated age-adjusted rate reflecting no improvement in mortality rates.
The latter was derived by multiplying agespecific populations by the corresponding
age-specific mortality rates from the prior
year and dividing by the total population.
To determine the number of deaths among
African Americans attributable to higher mortality rates, we performed an indirect standardization of mortality rates and used African
Americans as the reference population. For
each calendar year, by gender, we multiplied
the White age-specific mortality rate by the
population of African Americans in the corresponding age groups. We divided the total calculated deaths by the population of African
Americans to arrive at a gender-specific mortality rate. This hypothetical crude mortality
rate was subtracted from the actual African
American crude mortality rate and multiplied
by the total population of African Americans
to estimate the number of avertable deaths in
that calendar year. (Our calculations and
methods are detailed at http://www.vcu.edu/
fp/research/AJPHaddendum.pdf.)

RESULTS
Age-adjusted mortality rates showed some
year-to-year increases but declined an aver-

Source. Age-adjusted death rates are from Table 35: Death rates for all causes, according to sex, race, Hispanic origin, and age:
United States, selected years 1950–2001. National Center for Health Statistics.Available at: ftp.cdc.gov/pub/Health_Statistics/
NCHS/Publications/Health_US/hus03/Table035.xls. Potentially avoidable deaths were calculated as described in: http://www.
vcu.edu/fp/research/AJPHaddendum.pdf.

FIGURE 1—Potential number of lives saved by improvements in age-adjusted mortality rates
in the United States, 1991–2000.

age of 0.7% per year. Our calculations suggested that these declines averted 176 633
deaths in 1991 to 2000 (Figure 1). During
the same years, age-adjusted mortality rates
for White males and females were an average
of 29% and 24% lower, respectively, than
those for African Americans. As of 2000, the
mortality rate for African American infants
and adults aged 25 to 54 years was more
than double that of Whites. Had the agespecific mortality rates of the 2 races been
comparable during 1991 to 2000, our calculations suggested that 886 202 deaths could
have been averted (Figure 2).

DISCUSSION
Improvements in the technology of care
did save lives during 1991 to 2000, but the
deaths averted were considerably fewer than
the potential lives saved by reducing the mortality rate of African Americans to the rate of
Whites. Five deaths could have been averted
for every life saved by medical advances.
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This contention assumes that racial disparities could be abolished, a formidable premise.
Elsewhere, we discuss the immense societal
challenges such an effort must overcome.10
Here, our intent was to offer policymakers a
sense of perspective about how the potential
gains from overcoming these challenges
would compare with continued investment in
the technology of care.
Because we observed a 5-fold difference in
averted deaths, more precise calculations
would be unlikely to change the direction of
our findings. Our estimates are consistent with
others.11,12 We acknowledge important limitations, however. First, we focused on mortality,
and racial disparities encompass morbidity
and other domains. Second, mortality is influenced by variables other than medical care
(e.g., demographics, lifestyle, environment).
Modeling techniques can clarify the contribution of medical interventions,13 but the requisite interactive terms are lacking. Third, the
absence of a reduction in mortality does not
exclude a benefit from improved care, which
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Association of Retail
Tobacco Marketing With
Adolescent Smoking
| Lisa Henriksen, PhD, Ellen C. Feighery,
RN, MS, Yun Wang, MS, and Stephen P.
Fortmann, MD

A survey of 2125 middle-school
students in central California examined adolescents’ exposure to tobacco
marketing in stores and its association
with self-reported smoking. Two thirds
of sixth-, seventh-, and eighth-grade
students reported at least weekly visits to small grocery, convenience, or
liquor stores. Such visits were associated with a 50% increase in the odds
of ever smoking, even after control for
social influences to smoke. Youth
smoking rates may benefit from efforts to reduce adolescents’ exposure
to tobacco marketing in stores. (Am J
Public Health. 2004;94:2081–2083)

The tobacco industry spends more on pointof-purchase marketing than on all other forms
of cigarette advertising combined ($9.5 billion
vs $1.7 billion in 2001).1 Since the ban on billboard advertising, promotional materials for to-

bacco have increased significantly on store windows and around the counter.2,3 Three out of 4
teenagers shop at a convenience store at least
once a week,4 staying an average of 16 minutes
per visit—twice as long as adults.5 In recent surveys, all 15- and 16-year-olds reported seeing
point-of-purchase marketing for cigarettes,6 and
teenaged smokers preferred whichever brand
(Marlboro or Camel) was advertised most heavily in the convenience store nearest their
school.7 Experimental studies suggest that retail
tobacco marketing exposure distorts adolescents’ perceptions about the availability, use,
and popularity of tobacco8,9—normative beliefs
that are precursors of smoking.10–12
The only study to correlate adolescents’ selfreported smoking with exposure to retail tobacco marketing found that experimentation
was 38% more likely for seventh-grade students
who said that they visited a convenience, liquor,
or small grocery store at least weekly and remembered seeing advertisements for cigarettes
sometimes or a lot.13 Because cigarette advertising is more noticeable to experimenters than to
abstinent youths,14,15 this finding may be attributable to perceived exposure alone. Alternatively,
store exposure may be associated with smoking
for reasons other than the influence of advertising, such as a propensity for risk taking or lack
of after-school supervision, which are established
risk factors for smoking.11,16,17 After we controlled
for such risk factors and social influences to
smoke, we examined whether adolescent smoking is associated with exposure to stores that
contain widespread tobacco marketing.

METHODS
We administered the Survey of Teen Opinions about Retail Environments (STORE Study)
in all 3 middle schools in Tracy, Calif (population 62500), in spring 2003. Of the initial
sample of sixth-, seventh-, and eighth-grade students (N=2731), 396 students did not return
parental consents, 95 were absent for the survey, and 115 parents refused permission, yielding a response rate of 78%. The final sample
(N=2125) was 53% female and 42% Hispanic, 27% White, 11% Asian, 6% African
American, 1% American Indian, 1% Pacific Islander, and 12% multiethnic.
Each survey included photographs and addresses of 12 retail tobacco outlets in the school
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catchment area that were identified by student
focus groups as popular destinations for purchasing snacks. Exposure to retail tobacco marketing
was coded for students who reported at least
weekly visits to convenience, liquor, or small
grocery stores, either in response to questions
about the pictured stores or in response to questions about visiting any such stores in the past
month. Exposure to other forms of tobacco marketing was coded for students who reported
owning a cigarette promotional item, sometimes
or often seeing tobacco advertisements in magazines in the past week, or sometimes or often
seeing people smoking on television or in
movies in the past week. Exposure to family and
peer smoking was coded, separately, for students
who reported having a parent or other household member who currently smokes and for students who reported having at least one friend
who currently smokes. The survey also included
self-reported grades, a 3-item risk-taking measure,11 and 4 items of the Authoritative Parenting Index18 that measure maternal supervision.
We used GLIMMIX for SAS, Version 8.0
(SAS Institute Inc, Cary, NC), to examine the
potential effect of school clustering with multilevel modeling, but results did not differ from
the standard multiple regression reported
here. Odds ratios were computed to test the
association between adolescents’ exposure to
retail tobacco marketing and ever smoking a
cigarette, even just a puff. This was the primary study outcome because the prevalence
of current smoking was quite small: 2.6% of
sixth-, 6.0% of seventh-, and 7.6% of eighthgrade students reported any cigarette smoking
in the past 30 days.

RESULTS AND DISCUSSION
Two thirds of the students said that they visited a convenience, liquor, or small grocery
store on their way to or from school at least
weekly (Table 1); about one fourth of the students reported visiting such stores practically
every day. Exposure to retail tobacco marketing
was more prevalent among boys; Latino
youths; and students who reported low maternal supervision, high risk taking, exposure to
social influences to smoke, and exposure to
other forms of tobacco marketing.
Table 2 summarizes the bivariate and multivariate associations of ever smoking with de-
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mographic attributes and psychosocial risk factors. After we controlled for all other variables
in the model, weekly or more frequent exposure to retail tobacco marketing was associated
with a 50% increase in the odds of ever smoking—nearly as much as the effect of exposure to
a parent or household member who smokes.
Although Latino youths were more likely to be
exposed to retail tobacco marketing, they had

no greater risk for smoking when other variables were controlled.
Because we controlled for confounders such
as risk taking, maternal supervision, and selfreported grades, the association between adolescents’ store visits and their smoking behavior appears more likely an effect of advertising
exposure than an artifact of idle hands or
hanging out with the wrong crowd. Relative to

TABLE 1—Characteristics of Study Participants and Prevalence of Exposure to Retail
Tobacco Marketing: 2125 Middle-School Students, Tracy, Calif, 2003

Grade
6tha
7th
8th
Gender
Femalea
Male
Ethnicity
Not Latino or Hispanica
Latino or Hispanic
Self-reported grades
Above mediana
Below median
Parent or household smoking
Noa
Yes
At least 1 friend smokes
Noa
Yes
Maternal supervision
Above meana
Below mean
Risk taking
Below meana
Above mean
Own cigarette promotional item
Noa
Yes
See cigarette advertisements in magazines
Never or rarelya
Sometimes or often
See smoking on television or in movies
Never or rarelya
Sometimes or often
Exposure to retail tobacco marketing
< Once/weeka
At least once/week

% of Full Sample
(N = 2125)

Prevalence of Exposure to
Retail Tobacco Marketing, %

Unadjusted OR (95% CI)

33.2
29.8
37.0

68.0
66.1
65.2

0.9 (0.7, 1.2)
0.9 (0.7, 1.1)

53.3
46.7

63.9
69.1

1.3 (1.1, 1.5)

57.9
42.1

59.6
76.0

2.2 (1.8, 2.6)

52.6
47.4

60.2
73.1

1.8 (1.5, 2.2)

55.5
44.5

60.3
74.0

1.9 (1.6, 2.3)

72.3
27.7

61.9
77.9

2.2 (1.7, 2.7)

50.6
49.4

62.7
70.0

1.4 (1.2, 1.7)

46.3
53.7

56.6
74.6

2.3 (1.9, 2.7)

84.8
15.2

63.5
82.8

2.8 (2.0, 3.7)

48.8
51.2

55.4
76.9

2.7 (2.2, 3.2)

32.0
68.0

55.9
71.4

2.0 (1.6, 2.4)

33.8
66.2

...
...

...
...

other forms of tobacco marketing, retail marketing exposure was second only to owning a
cigarette promotional item in increasing the
odds of ever smoking. However, the smaller
association observed for exposure to cigarette
advertisements in magazines and no association for depictions of smoking on television or
in movies may be an artifact of redundancy
within exposure measures.
This cross-sectional study could not confirm
a causal role for retail tobacco marketing in the
uptake of smoking but provided stronger evidence for causality than previous studies have
by controlling several potential confounds.
The effect of retail tobacco marketing on
adolescent smoking may be particularly potent in states with comprehensive tobacco
control programs where tobacco advertisements and promotions are more numerous at
the point of sale.19,20 Because the tobacco industry has relatively few regulations on advertising in stores,21–25 further research, including
longitudinal studies, is needed to determine
how the proliferation of tobacco marketing in
stores affects youths.
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TABLE 2—Unadjusted and Adjusted Odds Ratios (ORs) From Stepwise Logistic Regression
for Ever Smoking: 2125 Middle-School Students, Tracy, Calif, 2003

Grade
6thb
7th
8th
Gender
Femaleb
Male
Ethnicity
Not Latino or Hispanicb
Latino or Hispanic
Self-reported grades
Above medianb
Below median
Parent or household smoking
Nob
Yes
At least 1 friend smokes
Nob
Yes
Maternal supervision
Above meanb
Below mean
Risk taking
Below meanb
Above mean
Own cigarette promotional item
Nob
Yes
See cigarette advertisements in magazines
Never or rarelyb
Sometimes or often
See smoking on television or in movies
Never or rarelyb
Sometimes or often
Exposure to retail tobacco marketing
< Once/weekb
At least once/week

Unadjusted OR

CI

Adjusted ORa

CI

2.7
4.5

2.0, 3.7
3.3, 6.1

2.0
3.0

1.4, 2.9
2.1, 4.3

1.1

0.9, 1.4

NS

1.4

1.1, 1.7

NS

2.7

2.2, 3.4

1.5

1.2, 2.0

2.6

2.1, 3.2

1.8

1.4, 2.3

6.6

5.2, 8.3

3.1

2.4, 4.0

1.9

1.5, 2.4

1.5

1.1, 1.9

6.7

5.1, 8.9

3.4

2.5, 4.7

6.0

4.7, 7.8

2.7

2.0, 3.6

2.5

2.0, 3.1

1.4

1.1, 1.8

2.2

1.7, 2.8

NS

2.8

2.1, 3.6

1.5

1.1, 2.1

Note. CI = confidence interval; NS = not selected by stepwise selection method.
a
Adjusted OR controls for school differences and all other model variables simultaneously.
b
Reference category.

The parental consent forms explained the study protocol and participant rights. Students also were given
a consent form to read and sign before survey administration. The use of human subjects was approved by the human subjects panel of Stanford
University.

References
1. Cigarette Report for 2001. Washington, DC: Federal Trade Commission; 2003.
2. Celebucki CC, Diskin K. A longitudinal study of externally visible cigarette advertising on retail storefronts

in Massachusetts before and after the Master Settlement
Agreement. Tob Control. 2002;11(suppl 2):ii47–ii53.
3. Wakefield MA, Terry-McElrath YM, Chaloupka FJ,
et al. Tobacco industry marketing at point of purchase
after the 1998 MSA billboard advertising ban. Am J
Public Health. 2002;92:937–940.
4. Point-of-Purchase Advertising Institute. The Pointof-Purchase Advertising Industry Fact Book. Englewood,
NJ: The Point of Purchase Advertising Institute; 1992.
5. Chanil D. Profile of the convenience store customer.
Convenience Store News. February 11, 2002:54–70.
6.

MacFadyen L, Hastings G, MacKintosh AM. Cross

December 2004, Vol 94, No. 12 | American Journal of Public Health

sectional study of young people’s awareness of and involvement with tobacco marketing. BMJ. 2001;322:
513–517.
7. Wakefield MA, Ruel EE, Chaloupka FJ, Slater SJ,
Kaufman NJ. Association of point-of-purchase tobacco
advertising and promotions with choice of usual brand
among teenage smokers. J Health Commun. 2002;7:
113–121.
8. Donovan RJ, Jancey J, Jones S. Tobacco point of
sale advertising increases positive brand user imagery.
Tob Control. 2002;11:191–194.
9. Henriksen L, Flora JA, Feighery E, Fortmann SP.
Effects on youth of exposure to retail tobacco advertising. J Appl Soc Psychol. 2002;32:1771–1789.
10. Evans RI, Dratt LM, Raines BE, Rosenberg SS. Social influences on smoking initiation: importance of distinguishing descriptive versus mediating process variables. J Appl Soc Psychol. 1988;18(11, pt 1):925–943.
11. Flay BR, Hu FG, Richardson J. Psychosocial predictors of different stages of smoking among high
school students. Prev Med. 1998;27(5, pt 3):A9–A18.
12. Graham JW, Marks G, Hansen WB. Social influence processes affecting adolescent substance use. J Appl
Psychol. 1991;76:291–298.
13. Schooler C, Feighery E, Flora J. Seventh graders’
self-reported exposure to cigarette marketing and its
relationship to their smoking behavior. Am J Public
Health. 1996;86:1216–1221.
14. Botvin EM, Botvin GJ, Michela JL, et al. Adolescent smoking behavior and the recognition of cigarette
advertisements. J Appl Soc Psychol. 1991;21:919–932.
15. Unger JB, Cruz TB, Schuster D, Flora JA, Johnson CA.
Measuring exposure to pro- and anti-tobacco marketing
among adolescents: intercorrelations among measures
and associations with smoking status. J Health Commun.
2001;6:11–29.
16. Flannery DJ, Williams LL, Vazsonyi AT. Who are
they with and what are they doing? Delinquent behavior, substance use, and early adolescents’ after-school
time. Am J Orthopsychiatry. 1999;69:247–253.
17. Mott JA, Crowe PA, Richardson J, Flay B. Afterschool supervision and adolescent cigarette smoking:
contributions of the setting and intensity of after-school
self-care. J Behav Med. 1999;22:35–58.
18. Jackson C, Henriksen L, Foshee VA. The Authoritative Parenting Index: predicting health risk behaviors
among children and adolescents. Health Educ Behav.
1998;25:319–337.
19. Chaloupka F, Slater S, Wakefield M. USA: price
cuts and point of sale ads follow tax rise. Tob Control.
1999;8:242.
20. Slater S, Chaloupka FJ, Wakefield M. State variation in retail promotions and advertising for Marlboro
cigarettes. Tob Control. 2001;10:337–339.
21. A Bill to Protect the Public Health by Providing the
Food and Drug Administration With Certain Authority to
Regulate Tobacco Products, S2626, 107th Cong, 2nd
Sess (2002).
22. Food and Drug Administration et al. v. Brown &
Williamson Tobacco Corp, F3d 153,155 (US 2000).
23. Gardiner P. A reversal of fortune: the framework
convention and federal tobacco policy. Burning Issues.
2001:8–11.
24. Lorillard Tobacco Co. v Reilly, 533 US 525, F
Supp 2d 76,124 (US 2001).
25. Master Settlement Agreement. Washington, DC:
National Association of Attorneys General; December
8, 1998.

Henriksen et al. | Peer Reviewed | Research and Practice | 2083

 RESEARCH AND PRACTICE 

Patient Race/Ethnicity and Quality of Patient–Physician
Communication During Medical Visits
| Rachel L. Johnson, MD, PhD, Debra Roter, DrPH, Neil R. Powe, MD, MBA, and Lisa A. Cooper, MD, MPH

The existence of racial/ethnic health disparities in health care in the United States is
largely undisputed.1 However, the mechanisms through which race/ethnicity contribute to these disparities are complex and
are often obscure.2 The Institute of Medicine
report Unequal Treatment3 confirmed that racial/
ethnic disparities in health care are not entirely explained by differences in access to
care, clinical appropriateness, or patient preferences. Studies have documented differential
receipt of technical aspects of care, such as
tests, therapies, and procedures, among racial/
ethnic minorities compared with Whites, even
after control for insurance status and access
to a regular primary care provider.2,3 Access
to appropriate treatments and screening tests
is less than optimal among all patients who
navigate the complex US health system4;
however, such deficits are magnified among
racial/ethnic minorities.1,2,5,6
Access to and receipt of appropriate diagnostic, preventive, and therapeutic services
and modalities are not the only measures of
health care quality. A 1999 report by the Institute of Medicine7 included patient-centered
care prominently among indicators of health
care quality. One indicator of patient-centered
care—patient–physician communication—has
been postulated as a mechanism for racial/
ethnic health disparities.3 It has been associated with patients’ perceptions of finding
common ground with their physicians8 and
with better health outcomes.9-11
Racial/ethnic minorities rate the quality of
interpersonal care by physicians and within the
health care system in general more negatively
than Whites.5,12–20 However, research that
uses objective measures of patient–physician
interactions, rather than patient reports, is
lacking. We conducted a study in which
patient–physician communication during primary care visits of African American and
White patients was directly observed. We hypothesized that African American patients

Objectives. We examined the association between patient race/ethnicity and
patient–physician communication during medical visits.
Methods. We used audiotape and questionnaire data collected in 1998 and
2002 to determine whether the quality of medical-visit communication differs
among African American versus White patients. We analyzed data from 458 African American and White patients who visited 61 physicians in the Baltimore,
Md–Washington, DC–Northern Virginia metropolitan area. Outcome measures
that assessed the communication process, patient-centeredness, and emotional
tone (affect) of the medical visit were derived from audiotapes coded by independent raters.
Results. Physicians were 23% more verbally dominant and engaged in 33% less
patient-centered communication with African American patients than with White
patients. Furthermore, both African American patients and their physicians exhibited lower levels of positive affect than White patients and their physicians did.
Conclusions. Patient–physician communication during medical visits differs
among African American versus White patients. Interventions that increase physicians’ patient-centeredness and awareness of affective cues with African Americans patients and that activate African American patients to participate in their
health care are important strategies for addressing racial/ethnic disparities in
health care. (Am J Public Health. 2004;94:2084–2090)
would experience poorer-quality medical-visit
communication than White patients.

METHODS
Study Design and Population
We compiled data from 2 brief cohort studies conducted between July 1998 and June
1999 and between January 2002 and November 2002. Data collection for the 1998 study
has been described in detail elsewhere.21 The
study procedures were reviewed and approved
by the institutional review board of the Johns
Hopkins Medical Institutions. Physicians were
recruited from group practices and from federally qualified health centers that served both
managed care and fee-for-service patients in
the Baltimore, Md/Washington, DC/Northern
Virginia metropolitan area. After meetings with
practice leaders, physicians who delivered primary care to patients at least 30 hours per
week were invited to participate in the studies
via letters and follow-up telephone calls. Both
studies attempted to target practices that had a
high percentage of African American physi-
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cians and patients. Hispanic and Asian physicians were not included in the 1998 study,
which focused specifically on issues of patient–
physician race concordance and communication, but they were included in the 2002
study, which examined the association between race/ethnicity and patient–physician
communication in broader terms.
Patient recruitment took place over an average of 1 to 2 days for each physician. Research
assistants attempted to approach all patients
during each recruitment day, with a target of
10 patient participants per physician. Patients
were eligible to participate if they (1) were
aged 18 years or older, (2) were seeing their
physician on the recruitment days, and (3) selfidentified their race/ethnicity as White or African American. When patients appeared or
reported themselves to be too acutely ill or
cognitively impaired to participate in the interview, they were not recruited.

Data Collection
Patients and physicians provided informed
consent and were told that the goal of each
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study was to learn more about how doctors
and patients communicate with one another.
Patients in both cohorts completed a 5minute survey that included questions about
health status and demographics. Research
assistants set up a tape recorder in the physician’s office, started the recording, and left
the room; physicians and patients were instructed that they could turn off the tape
recorder or pause the recording at any time
during the visit. Physicians in both studies
completed a background questionnaire about
their demographics and a post-visit questionnaire that included a question about how well
the physician knew a given patient.
Audiotaped medical visits were coded with
the Roter Interaction Analysis System (RIAS),
a widely used coding system for medical encounters that has documented reliability and
predictive validity.22–24 The RIAS provides a
framework for understanding the communication dynamics between patients and physicians during a medical visit. The 37 exhaustive and mutually exclusive RIAS categories
capture a complete thought that is expressed
by either the patient or the physician (referred to as an utterance or unit of talk). These
categories group elements of exchange that
reflect socioemotional communication (i.e.,
positive, negative, emotional, partnership
building, and social exchanges) and taskfocused communication (i.e., asking questions,
giving instruction and direction, and giving information).25 In this way, the system captures
4 primary functions of the medical visit: data
gathering, patient education and counseling,
responding to patient emotions, and partnership building.22 In addition to the categorization of verbal communication, coders are
asked to rate the global affect (emotional context) of the patient and the physician on each
audiotape across several dimensions on a numeric scale of 1 (low/none) to 6 (high).
The same 2 experienced RIAS coders were
responsible for coding all medical-visit data
collected between 1998 and 1999 and during 2002. The coders, both of whom were
White women, were not told the race/ethnicity
of patients or physicians, but they may have
made assumptions about race/ethnicity and
other characteristics on the basis of auditory
cues. In all cases, they were unaware of the
study hypotheses and did not have access to

questionnaire data or demographics about patients or physicians.
Reliability for the RIAS coding was assessed separately for the 2 studies. Intercoder
reliability for talk categories and percent
agreement for affect ratings in the 2002 study
were similar to those for the 1998/99 study.21
The overall average intercoder reliability
across all categories was 0.88 for physician
talk (range = 0.32–1.00) and 0.79 for patient
talk (range = 0.06–1.00). Only communication
categories that occurred at low frequencies
(i.e., with an average of < 1 statement per
visit) had reliability coefficients that fell below
0.70. Coder agreement within 1 point on
each dimension of patient and physician positive affect (9 dimensions for patients and 8 for
physicians) ranged from 78% to 100%.

Measures of Communication
Patient–physician communication during
medical visits was the main study outcome
and was assessed with measures derived from
analysis of RIAS-coded audiotape data. We
evaluated 3 aspects of the medical visit (measures are listed in parentheses): (1) overall
process (duration of visit and average speech
speed), (2) patient-centered orientation (physician verbal dominance and physician patientcenteredness scores), and (3) overall emotional tone (patient and physician positiveaffect scores).
Visit duration was the amount of time in
minutes that transpired from the start of the
medical visit until its conclusion. Speech speed
reflected the average number of complete
statements expressed per minute and was calculated by dividing the total number of patient and physician statements by the duration of the medical visit in minutes.
The physician verbal dominance score was
calculated by dividing the total number of
physician statements by the total number of
patient statements.23,24 A value greater than
1 denoted relatively more physician than patient talk, while a value less than 1 denoted
relatively more patient than physician talk.
The physician patient-centeredness score was
calculated by dividing the total amount of
socioemotional talk and questions asked by
the patient by all the biomedical elements of
talk during the course of a medical visit. Socioemotional talk included all partnership-
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building, emotional, and psychosocial elements of exchange (i.e., physician open-ended
questions and psychosocial information and
counseling and relationship building, positive
talk, negative talk, and social talk by physicians and patients), while biomedical talk reflected the task-oriented elements of the exchange (i.e., physician and patient talk aimed
at conveying biomedical information and
counseling, statements of orientation, and
physician closed-ended questions).24,26
Positive-affect scale scores were calculated
by summing coders’ ratings for patients and
physicians (separately) on several dimensions.
The patient positive-affect score was the sum
of coders’ ratings of dominance/assertiveness,
interest/attentiveness, friendliness/warmth,
responsiveness/engagement, and sympathy/
empathy exhibited by the patient during the
visit. The physician positive-affect score was the
sum of coders’ ratings of interest/attentiveness,
friendliness/warmth, responsiveness/
engagement, and sympathy/empathy exhibited by the physician during each medical
visit and the degree to which the physician
sounded hurried or rushed was subtracted.
Interitem reliability (Cronbach α) for both
scales was high (patient positive affect α =
0.83; physician positive affect α = 0.91).

Patient and Physician Characteristics
The independent variable in our study was
patient race/ethnicity. While patients selfidentified as a member of 1 of 6 racial/ethnic
groups (Asian, Latino/Latin American or Hispanic, Native American/American Indian or
Indigenous People, Pacific Islander, Black/
African American, and White), there were insufficient numbers of patients who identified
themselves as anything other than White or
Black/African American for meaningful statistical analysis, and those patients were excluded from the final sample (n = 21). Several
demographic characteristics of both patients
and their physicians were identified for inclusion as possible covariates in multivariate
analyses. Patient characteristics included age,
gender, educational attainment, self-rated
health status (a 1-item question adapted from
the Medical Outcomes Study Short-Form),27
and whether the patient was part of the 1998
or the 2002 cohort. Physician characteristics
included age, gender, race/ethnicity, medical
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specialty, location of medical school training
(US vs international), time since completing
postgraduate training (i.e., residency training
and fellowship training, if applicable), reported exposure to communication skills
training, and the physician’s appraisal of how
well he or she knew a patient.

Statistical Analysis
We performed exploratory analyses that
associated all covariates with outcome variables. We then performed univariate and
multivariate linear regressions to determine
the degree to which patient race/ethnicity
was associated with medical-visit communication. To identify potential confounders, we
performed descriptive analyses with χ2 tests
for categorical variables and with analyses of
variance for continuous variables to associate
all patient and physician characteristics with
patient race/ethnicity; univariate linear regression analyses were performed to associate all characteristics with outcome measures.
Patient and physician characteristics were included in the multivariate models if they
were statistically significantly associated with
patient race/ethnicity and at least 1 of the
outcome measures or if there was substantial
evidence from the existing literature that
these factors were potential confounders of
the relationships under investigation.
We used the generalized estimating equation method for correlated data28 in all regression analyses to account for nonindependence across observations, because the same
physician was involved in several patients’
audiotaped medical visits. An exchangeable
correlation structure was assumed with
strongly consistent estimation, which was
likely to yield more accurate or valid coefficient estimates, even if the correct correlation structure was specified incorrectly.29
There were 29 sites that had an average of
only 2 physicians per site, and some physicians practiced at more than 1 site. Therefore, analyses were designed to account for
intraclass correlation within physicians but
not within sites. We present 1 multivariate
model that included both physician and patient demographic characteristics as covariates, because models in which these characteristics were entered in separate blocks
yielded similar results.

RESULTS

fewer years since completing training)
(Table 1).

Recruitment and Sample
Characteristics

Quality of Medical-Visit Communication

Of the 132 physicians invited to participate
in the 1998 and 2002 studies, 63 (48%)
agreed to do so. Two physicians (3%) were
dropped from the study because of scheduling and patient recruitment difficulties. Data
were collected for 30 White, 21 African
American, 9 Asian or Indian American, and
1 other race/ethnicity physicians (n = 61).
Seven hundred and eighty-nine patients
were approached in physician waiting rooms,
22 (3%) of whom were ineligible. Of the 767
eligible patients, 197 (26%) declined participation or were too ill to complete the survey.
Of the 570 (74%) patients who were eligible
and who were willing to participate, 70 (12%)
had inadequate or missing audiotape data, 21
(4%) were missing data for 1 or more questionnaires, and 21 (4%) reported their race/
ethnicity to be other than African American
or White and thus were excluded from analyses (n = 112).
Data for 458 patients who were seen by 1
of 61 physicians recruited during the 1998
(n = 252 patients, n = 31 physicians) and 2002
(n = 206 patients, n = 30 physicians) studies
were included in our analyses (Table 1). The
mean age of patients was approximately 50
years. The mean educational attainment was
roughly equivalent to receiving a high school
diploma. Two thirds of study patients were
female; two thirds reported their health status as good, very good, or excellent; more
than one third visited male physicians; half
visited White physicians; 72% visited internists; 78% visited US medical graduates;
and half visited physicians who reported having some communication skills training. On
average, patients visited physicians who had
finished training more than 9 years before
the study period.
There were statistically significant differences between the White and African American patients. Compared with White patients,
African American patients were younger,
more likely to be seen by female and family
physicians, and less likely to see physicians of
their same race/ethnicity. African American
patients also were more likely to be seen by
physicians who had less experience (i.e.,

Table 2 shows the results, associating patient race/ethnicity with measures of medicalvisit communication (visit duration and speech
speed), patient-centered orientation (physician
verbal dominance and patient-centeredness
scores), and emotional tone (physician and
patient positive-affect scores).
Communication process. There were no statistically significant differences in duration or
speech speed when medical visits of African
American and White patients were compared.
Patient-centered orientation. Physicians were
more verbally dominant with African American than with White patients; they talked
43% (95% confidence interval [CI] = 34, 53)
more than African American patients and
only 24% (95% CI = 16, 32) more than
White patients. Similarly, physicians’ medical
visits with African American patients were
less patient-centered than their visits with
White patients (1.02 [95% CI = 0.89, 1.14]
for African Americans vs 1.31 [95% CI =
1.02, 1.60] for Whites). Racial/ethnic differences in physician verbal dominance remained statistically significant after we controlled for patient and physician demographic
characteristics and how well the physician
knew the patient (1.73 [95% CI = 1.20,
2.26] for African American patients vs 1.50
[95% CI = 0.98, 2.01] for White patients).
Racial/ethnic differences in the patientcenteredness of medical visits showed the
same pattern in both adjusted and unadjusted
analyses (patient-centeredness score = 1.91
[95% CI = 0.76, 3.07] for White patients vs
1.58 [95% CI = 0.68, 2.48] for African
American patients) but were not statistically
significant (P = .08) after adjustment for demographic characteristics.
Emotional tone. In the univariate analyses,
coders’ average ratings of positive affect for
African American patients were lower than
those for White patients (16.50 [95% CI =
16.09, 16.92] vs 17.59 [95% CI = 17.23,
17.96], respectively). Similarly, coders rated
physicians’ affective tone as less positive
during medical visits with African American
patients than with White patients (11.90
[95% CI = 11.26, 12.55] vs 12.68 [95%
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TABLE 1—Patient and Physician Demographics by Patient Race/Ethnicity: Baltimore,
Md–Washington, DC–Northern Virginia Metropolitan Area, July 1998–June 1999 and
January–November 2000
Total
(N = 458)a

1998 cohort (%)
2002 cohort (%)

White Patients
(n = 202)a

Time of medical visit and questionnaire completion
252 (55)
110 (54)
206 (45)
92 (46)
Patients
49.26 (16.53)
53.03 (17.77)

Mean age (SD)
Gender (%)
Male
Female
Mean years of education (SD)
Self-rated health status (%)
Poor/fair
Good
Very good/excellent
How well physician knows patient (%)
Very well
Somewhat
Not at all (new patient)

Gender (%)
Male
Female
Race/ethnicity (%)
White
African American
Asian
Other
Specialty (%)
Internal medicine
Family practice
Location of medical training (%)
United States
International
Has had communication skills training
Yes
No
Mean (SD) time since completed training (y)

152 (33)
306 (67)
12.39 (2.62)

72 (36)
130 (64)
12.61 (2.79)

African American
Patients (n = 256)a

142 (55)
114 (45)
46.56 (15.04)
80 (31)
176 (69)
12.22 (2.47)

Pb

DISCUSSION
.83
<.01
.32
.11

138 (30)
180 (39)
138 (30)

52 (26)
87 (43)
62 (31)

86 (34)
93 (36)
76 (30)

.16

167 (44)
144 (38)
72 (19)
Physicians

83 (46)
63 (35)
33 (18)

84 (41)
81 (40)
39 (19)

.57

176 (38)
282 (62)

94 (47)
108 (53)

82 (32)
174 (68)

<.01

234 (51)
157 (34)
63 (14)
4 (1)

141 (70)
35 (17)
26 (13)
0 (0)

93 (36)
122 (48)
37 (14)
4 (2)

<.01

313 (72)
124 (28)

153 (78)
42 (22)

160 (66)
82 (34)

<.01

310 (78)
86 (22)

142 (83)
30 (17)

168 (75)
56 (25)

.07

230 (53)
207 (47)

103 (53)
92 (47)

127 (52)
115 (48)

.94

9.5 (8.1)

11.21 (8.27)

8.48 (6.76)

<.01

a
The sample sizes reflect the total number of patient participants. The actual sample size was lower for certain
characteristics because of patient nonresponse (patient age, educational attainment, and self-rated health status) and
physician nonresponse (previous communication skills training, time since completing training, location of medical school
training, and self-rated appraisal of how well physician knows a patient).
b
Differences across patient groups were analyzed with χ2 statistics for categorical variables and with analysis of variance for
continuous variables. Some numbers may not add up to the total number owing to missing data for certain variables.

CI = 11.91, 13.45], respectively). Even after
we controlled for demographic characteristics, the overall positive affect of African

American patients was rated lower than that
of White patients (15.77 [95% CI = 13.47,
18.06] vs 16.65 [95% CI = 14.31, 18.99],
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respectively), and the overall positive affect
of physicians was rated lower when they
were with African American patients than
when they were with White patients (13.19
[95% CI = 10.56, 15.82] vs 14.12 [95%
CI = 11.48, 16.75], respectively).

Our study showed objective differences in
the quality of physician–patient communication among African American and White
patients that mirror previously documented
differences in patients’ perceptions of their
quality of health care.5,12–20 Physicians were
more verbally dominant and tended to be less
patient centered in their approach with African American patients than with White patients. Previous studies have shown that both
verbal dominance and patient centeredness
are sensitive markers of interaction dynamics;
patient-centered visits are more consistently
marked by active patient participation in the
medical dialogue and by less physician verbal
dominance.23,30 Our study suggests that patient engagement and participation, rather
than overall time spent, during medical visits
may be contributing to health disparities. Current concerns about the ever-increasing time
pressure on physicians make this our finding
particularly relevant.31
Our finding that visits with African American patients showed less positive affect—on
the part of both patients and physicians—than
visits with White patients provides some insight into the subtle nature of emotional reciprocation. Affect is conveyed primarily
through voice tone and can be considered the
unspoken subtext of the medical dialogue.32
A 2002 study in the Netherlands similarly reported lower levels of positive affect among
both patients and physicians during the visits
of racial/ethic minority patients compared
with the visits of native-born Dutch patients.33
Patient-centered communication, including
greater patient input into the medical dialogue, has been associated with better patient recall of information, treatment adherence, satisfaction with care, and health
outcomes.11,23,25 While less is known about
the association between medical-visit affective
tone and health outcomes, there is evidence
that global affect ratings are a reliable indica-
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TABLE 2—Association Between Patient Race/Ethnicity and Medical-Visit Communication Quality:
Baltimore, Md–Washington, DC–Northern Virginia Metropolitan Area, July 1998–June 1999
and January–November 2000

Medical-visit communication process measures
Duration of visit, minutes
Univariate model
Multivariate modelc
Speech speedd
Univariate model
Multivariate modelc
Measures of patient-centered communication
Physician verbal dominancee
Univariate model
Multivariate modelc
Physician patient-centerednessf
Univariate model
Multivariate modelc
Measures of medical-visit affective tone
Patient positive-affect score
Univariate model
Multivariate modelc
Physician positive-affect score
Univariate model
Multivariate modelc

White Patients
(n = 202)a
Mean (95% CI)

African American
Patients (n = 256)a
Mean (95% CI)

Pb

15.91 (14.36, 17.47)
9.64 (2.01, 17.28)

15.27 (13.84, 16.71)
9.01 (1.97, 16.05)

.46
.59

23.22 (22.17, 24.28)
19.91 (14.96, 24.86)

22.81 (12.71, 23.90)
19.90 (15.08, 24.72)

.38
.98

1.24 (1.16, 1.32)
1.50 (0.98, 2.01)

1.43 (1.34, 1.53)
1.73 (1.20, 2.26)

<.001
<.001

1.31 (1.02, 1.60)
1.91 (0.76, 3.07)

1.02 (0.89, 1.14)
1.58 (0.68, 2.48)

<.05
.08

17.59 (17.23, 17.96)
16.65 (14.31, 18.99)

16.50 (16.09, 16.92)
15.77 (13.47, 18.06)

<.001
<.001

12.68 (11.91, 13.45)
14.12 (11.48, 16.75)

11.90 (11.26, 12.55)
13.19 (10.56, 15.82)

.02
.02

Note. CI = confidence interval.
The sample sizes reflect the number of observations included in most univariate analyses (to within 1%). Multivariate
analyses included approximately 28% fewer cases than univariate analyses.
b
Derived from generalized estimating equations.
c
The multivariate model included patient demographics (age, gender, years of education, and self-rated health status) and
physician demographics (gender, race, time since completing training, and self-rated appraisal of how well physician knows
a patient) as covariates.
d
Speech speed was computed by summing the total number of patient and physician utterances and dividing by the length of
the visit in minutes.
e
Verbal dominance score was a ratio of amount of physician talk to amount of patient talk.
f
Patient-centered interviewing score was a ratio of amount of psychosocial and socioemotional talk to amount of biomedical talk.
a

tor of the emotional context of the medical
visit. Furthermore, these ratings are associated with patient satisfaction and return
visits.32 Positive affective evaluations of physician behavior also have been associated with
mutual liking33 between the physician and
the patient and with a lower likelihood that a
patient would consider changing physicians
over a 1-year period.34
There are some potential limitations to our
study. First, the generalizability of the physician and patient populations may be limited.
Approximately 50% of the recruited physicians participated, and these physicians may

be different from their peers in important
ways. Compared with a statewide sample of
primary care physicians in Maryland (in
which minorities were oversampled), the physicians in our study were similar with regard
to practice settings but were younger, had
fewer years in clinical practice, were somewhat more likely to be trained in the United
States, and were more likely to be women.35
The second potential limitation is that only
patients who were willing to complete questionnaires and have their medical visit audiotaped participated in the study. Although research assistants attempted to recruit all
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patients who presented for care from participating physicians on recruitment days, different information might have been obtained if
all the patients of a practice had been enrolled. To the extent that findings from our research are consistent with other work that has
associated patient race/ethnicity with measures of health care quality, our confidence
that the findings reflect truly observed phenomena was increased. Furthermore, insofar
as one might expect patients and physicians
who are willing to participate in this type of
research to be more interested in communication issues or to be more likely to have had
positive experiences with the health care system in the past, it is possible that disparities
evident under “best scenario” conditions
would be even greater among the general
population of patients and physicians.
The third potential limitation is that it is
possible that confounding by demographic
characteristics of physicians (i.e., specialty), patients (i.e., reason for visit), or audiotape
coders (i.e., race/ethnicity) could account for
our findings. Although African American patients in our sample were more likely than
White patients to see family physicians, physician specialty was not related to any of the
communication outcomes. One recent study
showed that family physicians were more patient-centered with minority patients than general internists were; however, a bias based on
specialty in our sample would act to diminish
the observed difference between African
American and White patients rather than enhance it.36 We did not collect information
about the reason for each medical visit;
however, we did control for patients’ selfreported health status, which likely minimized
any communication differences associated
with the reason for medical visits. Finally, audiotape coders’ interpretation of auditory cues
may have introduced systematic bias into affect ratings or categorization of communication content. Both coders were White women
who may not have been sensitive to cultural
differences in expressions of positive affect by
the racial/ethnic minority patients or the physicians. The demonstrated interrater reliability
in our study—and across studies that have
used the RIAS—and the fact that the coders
were not aware of the study hypotheses minimizes the likelihood of such bias.
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Our study is among the few23,37 that have
assessed the association of patient race/
ethnicity with the empirical measures of
communication during medical visits in primary care practices. Our findings show that
racial/ethnic differences are evident within
communication domains that have been associated with clinical outcomes in previous
studies. Therefore, racial/ethnic differences in
these processes of care may contribute to disparities in health. However, this question will
be better addressed when researchers can
better quantify the effect of medical-visit
communication differentials on clinical outcomes among racial/ethnic minority and
White patient populations.
Our study also demonstrates the need for
further examination of the mechanisms
through which race/ethnicity has an impact
on communication during medical visits. For
example, future research should identify important similarities between physicians and
patients on the basis of the social and personal meaning attributed to race/ethnicity.
Such research should employ novel methods
for evaluating the role of physician bias and
should include measures of patient expectations, beliefs, and preferred roles. Future research also should include assessments of nationally representative samples of patients
and physicians and should be expanded to include adequate numbers of Hispanic, Asian,
and other racial/ethnic minority patients and
physicians.
Our study also has implications for the education and training of health care professionals and the interventions targeted at patients.
Along with previous studies, our findings
show that communication skills programs for
medical students, residents, and practicing
physicians that focus on patient-centeredness
and affective dimensions of care (i.e., building
rapport) will benefit patients in general and
racial/ethnic minority patients in particular.
We have built on previous research that has
associated patient activation with improved
health outcomes,11 and our work suggests
that empowering African American patients
through interventions that build confidence
and competence for active participation in
health care may be an important strategy for
overcoming racial/ethnic disparities in health
care and, subsequently, in health status.
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Racial Differences in Cardiac Catheterization as a
Function of Patients’ Beliefs
| Nancy R. Kressin, PhD, Bei-Hung Chang, ScD, Jeff Whittle, MD, MPH, Eric D. Peterson, MD, MPH, Jack A. Clark, PhD, Amy K. Rosen, PhD, Michelle
Orner, MPH, Tracie C. Collins, MD, MPH, Linda G. Alley, PhD, RN, and Laura A. Petersen, MD, MPH

Racial disparities in invasive cardiac procedure use have been widely documented, yet
the reasons for these disparities remain unclear.1–4 Numerous studies have examined
this issue in multiple settings, carefully controlling for sources of variation, but the differences remain unexplained.1 Thus, the Institute of Medicine report Unequal Treatment:
Confronting Racial and Ethnic Disparities in
Health Care called for further research to
identify the sources of disparities in health
care,2 specifically mentioning the need for
further studies to understand patient-level
influences on care and the contribution of
physicians’ perceptions of patients to the
care provided.
Indeed, many researchers have speculated
that patients’ attitudes and health-related beliefs may be associated with racial disparities
in the use of procedures.5–9 African Americans are less likely than Whites to report hypothetical willingness to undergo revascularization,10 and African American cardiac
patients are less satisfied with their care and
more likely to perceive racism and to mistrust
the medical care system than are White patients.11 By contrast, in our own prior work
with a subset of the sample used in the present study, we found few racial differences in
numerous beliefs and attitudes related to cardiac catheterization (C-CATH).12 Others have
examined whether patients’ preferences, as
evidenced by their refusing to use invasive
cardiac procedures, were associated with racial disparities in the use of procedures but
found conflicting results.13–17
Thus, the literature lacks comprehensive
studies that simultaneously examine patients’ and physicians’ beliefs and attitudes
and their potential association with actual
racial variations in invasive cardiac procedure use while also controlling for sociodemographic and clinical variables. The purpose of this study was to examine whether

Objectives. We examined racial differences in cardiac catheterization rates and
reviewed whether patients’ beliefs or other variables were associated with observed disparities.
Methods. We did a prospective observational cohort study of 1045 White and
African American patients at 5 Veterans Affairs (VA) medical centers whose nuclear
imaging studies indicated reversible cardiac ischemia.
Results. There were few demographic differences between White and African
American patients in our sample. African Americans were less likely than Whites
to undergo cardiac catheterization. African Americans were more likely than
Whites to indicate a strong reliance on religion and to report racial and social
class discrimination and were less likely to indicate a generalized trust in people
but did not differ from White patients on numerous other attitudes about health
and health care. Neither sociodemographic or clinical characteristics nor patients’
beliefs explained the observed disparities, but physicians’ assessments of the
procedure’s importance and patients’ likelihood of coronary disease seemed to
account for differences not otherwise explained.
Conclusions. Patients’ preferences are not the likely source of racial disparities
in the use of cardiac catheterization among veterans using VA care, but physicians’
assessments warrant further attention. (Am J Public Health. 2004;94:2091–2097)
there were racial disparities in the use of
C-CATH in our cohort, and if so, to comprehensively examine whether patients’ attitudes and beliefs or physicians’ assessments
and perceptions about patients could explain this racial disparity when we controlled for the effects of clinical and sociodemographic characteristics.

METHODS
Study Setting and Sample
The study was conducted at 5 Department
of Veterans Affairs (VA) Medical Centers
(Houston, Tex, Pittsburgh, Pa, Atlanta, Ga,
Durham, NC, and St. Louis, Mo), chosen because of their high percentage of African
American patients. These hospitals are large,
urban, academically affiliated tertiary care facilities with on-site C-CATH facilities. We focused our study on patients who might be
candidates for invasive cardiac procedures,
establishing a prospective cohort of patients
likely to have coronary artery disease by
screening the results of all cardiac nuclear im-
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aging studies performed between August
1999 and January 2001.
We considered the nuclear imaging study
results positive if there was any evidence of
reversible cardiac ischemia (evidenced by
reversible defects or redistribution). Patients
were ineligible if they had no reversible ischemia; had received C-CATH, any revascularization, or heart transplant surgery in the
6 months before their nuclear imaging
study; had participated in a clinical trial that
determined their cardiac treatment; were of
a race that was not White or African American; were not veterans; or were unable to
complete the survey because of cognitive
impairment.
We screened 5278 patients, and 2335
(44%) had a positive nuclear imaging study.
Of these, 456 patients (20%) were excluded
because we were unable to contact them to
enroll in the study, 78 (3%) because they had
impaired mental status, 32 (1%) because they
were in another research study determining
their cardiac treatment, 102 (4%) because
they were not African American or White,
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189 (8%) because they had had a cardiac
procedure in the preceding 6 months, 5
(0.02%) because they were not veterans, and
99 (4%) because of miscellaneous other reasons (e.g., the nuclear imaging studies were
conducted for compensation and pension
evaluation, the patients’ hearing was impaired, or the patients died before we could
enroll them). After these exclusions, 1374
patients with positive imaging studies remained; of these, 329 refused participation,
failed to return their informed consent, or
failed to returned mailed questionnaires.
Thus, 1045 patients were included in the
final cohort, representing a 76% response
rate from those 1374.
To examine the representativeness of the
sample, we compared the 1045 patients with
positive nuclear imaging study results who
were included in the cohort to those who
were not (n = 1290) and found that there
were disproportionately fewer African Americans in the cohort (23% African Americans
in the cohort vs 29% in the excluded patients, P = .003). There were no differences in
marital status or age between these groups.

Data Collection
Procedure. The patient health attitude and
belief questions were taken from 2 serially
administered questionnaires that included
nonoverlapping content: 1 completed within
4 weeks after the patients’ nuclear imaging
study and 1 completed after the patients reported that they had received the study results. Patients were contacted by the study
research assistant either in person or by telephone. For each enrolled patient, the physician who ordered the nuclear study was also
asked to complete a survey.
Patient questionnaire measures. The study
questionnaires assessed self-reported demographic information including the patient’s
age, race, education, income, and marital status. The questionnaire also included the
Seattle Angina Questionnaire, which assesses
patients’ perceptions of several dimensions
of coronary artery disease including anginal
stability and frequency.18 In our previous
work with the first 854 patients enrolled in
the cohort,12 we developed psychometrically
valid scales to assess patients’ beliefs and attitudes about their health and the health

care they received. These scales assess the
following specific dimensions: patients’ evaluations of physicians’ capabilities and interpersonal style (e.g., how well the physician
knows the patient both medically and personally, the degree of respect and caring evidenced by physicians, trust in physicians’
judgments and qualifications); patients’ evaluations of VA care (e.g., degree of respect
with which one is treated in the VA system,
the quality of care in VA and satisfaction
with it), and patients’ attitudes toward religion and its role in dealing with cardiac disease and attendant treatment decisionmaking. We included the 4 items that constitute
the medical skepticism scale: “I can overcome most illness without help from a medically trained professional,” “Home remedies
are often better than drugs prescribed by a
doctor,” “If I get sick, it is my own behavior
that determines how soon I get well again,”
and “I understand my health better than
most doctors do.”19 We did not combine
these items into a scale because earlier
analyses indicated that the scale did not
have acceptable psychometric properties in
this setting.12 Finally, in addition to the
scales we previously developed, for the present analyses we also included several published scales to assess other dimensions of
patients’ attitudes and experiences thought
to be relevant to racial differences in patients’ perceptions of their care: a generalized trust in people,20 optimism,21 and prior
experiences of racial and social class discrimination.22 To the racial and social class discrimination scale, which included an item
about experiences of discrimination when
getting medical care, we added an item referencing VA medical care.
Although all patients were asked to complete both the study questionnaires, the instruments included several planned skip patterns, so that, for example, patients who had
not been offered C-CATH were not asked
about their beliefs about the procedure. Similarly, patients who denied having heart disease were not asked about their perceptions
of its severity. Thus, although in our earlier
work we reported data on these latter 2 dimensions from the subset of the sample answering them (approximately 40% of the full
cohort), we did not include these scales in the
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present article because of the significant
amount of missing data in these dimensions,
related to the skip patterns.
Physician questionnaire measures. We asked
each patient’s physician to provide overall
clinical assessments, including, “How important it is for [your patient] to have cardiac
catheterization now?” (response categories:
lifesaving or crucial, procedure is not crucial
but the benefits are greater than the risks,
equivocal, risks are greater than the benefits).
To assess the physician’s perception of the
probability of the patient’s having coronary
artery disease, we asked, “On a scale from
0%–100%, please estimate the probability of
coronary artery disease in this patient (70%
or more narrowing of an epicardial artery).”23
Then we assessed physicians’ perceptions
about patients’ personal characteristics,24 asking physicians to indicate, on a scale of 1 to
5 (1 indicating the greatest amount of the
characteristic, and 5 indicating the least),
whether their patient is a good communicator, has high socioeconomic status, is independent, is intelligent, is knowledgeable, is
likely to underreport pain or comfort, is
likely to show up for follow-up appointments,
is likely to comply with medication treatment, and is likely to participate in cardiac
rehabilitation, if recommended.

Clinical and Treatment Variables.
We reviewed the medical records of each
study respondent, obtaining records for nonVA care where possible. Trained nurses abstracted patients’ demographics, cardiac
symptoms, past medical history (including
prior myocardial infarction, diabetes, hypertension, congestive heart failure, and renal or
lung disease), laboratory values, test findings,
procedure utilization, and hospital course, if
admitted. As an indication of the extent to
which medical therapy had been maximized
for each patient, we used the American College of Cardiology/American Heart Association guidelines for coronary angiography and
the management of patients with chronic stable angina.25, 26 Thus, we defined maximal
medical therapy as antiplatelet therapy, sublingual nitroglycerin, and at least 1 of the following: beta blockers, calcium channel blockers, or long-acting nitrates. We also included
patient-reported indicators of anginal fre-
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quency and anginal stability from the Seattle
Angina Questionnaire.18

TABLE 1—Demographic and Clinical Characteristics, Physicians’ Assessments and
Perceptions of Patients, and Study Outcome of the Study Cohort, by Race: United States,
August 1999–January 2001

Statistical Analysis
African Americans,
n = 236a

Whites,
n = 809a

P

.59

Demographic variables
Age, y
< 65, %

57.2

53.7

65–74, %

30.5

33.9

≥ 75, %

12.3

12.5

Education
< 12 y, %

32.8

27.9

12 y/high school, %

30.2

36.7

> 12 years, %
Married, % yes

.15

37.0

35.4

47.9

62.2

.001
< .0001

Clinical variables
Prior revascularization, % yes

15.0

34.8

Prior MI , % yes

25.9

34.0

.02

Hypertension, % yes

85.4

76.2

.003

Angina, % yes

65.8

64.8

.79

Congestive heart failure, % yes

17.1

17.9

.78

Diabetes, % yes

35.6

31.1

.20

Lung disease, % yes

18.5

27.4

.006

Renal dysfunction, % yes

17.5

10.2

.002

Maximal medical therapy, % yes

33.5

36.2

.44

SAQ anginal frequencyb

72.8

75.4

.19

64.9

69.8

.04

SAQ anginal stabilityb

Physician variables
Physicians’ assessmentsc
Importance of catheterizationd
Probability of coronary artery disease, %e

2.76

2.59

.11

65.79

73.81

.005

2.36

2.15

.04

Physicians’ perceptions
Patient is good communicator f
Patient has high socioeconomic status

f

We examined bivariate associations between race and each of the sociodemographic, clinical, health belief, physicians’ assessment, and perception variables using χ2
or t tests. We then employed 5 sequential logistic regression models to examine the effects of distinct blocks of variables on racial
disparities in the use of C-CATH, while accounting for the effect of clustering of patients within the 5 study sites with the SAS
(SAS Institute Inc, Cary, NC) macro GLIMMIX to run a mixed effects model. We included site as a random effect in the logistic
regression model to account for the site cluster effect such that patients within the same
site might share similar characteristics that
are associated with C-CATH.27,28
The race indicator variable, sociodemographic variables, clinical variables, health
belief variables, and physician assessment/
perception variables were added into the
models in sequence as fixed effect independent variables. The change in the magnitude of the odds ratio of receiving C-CATH
for Whites versus African Americans after
the inclusion of each set of independent variables indicates the confounding effect of
each set of independent variables on the association between race and C-CATH (racial
disparity).29

3.34

3.08

.003

Patient is independent f

2.10

2.15

.61

Patient is intelligent f

2.29

2.29

.93

Characteristics of the Patients

Patient is knowledgeable f

2.58

2.48

.30

Patient underreports pain/discomfort f

2.81

2.71

.20

Patient is likely to show up for appointments f

1.94

1.78

.14

Patient is likely to comply with medication treatment f

2.08

1.86

.04

Patient is likely to participate in cardiac rehab f

2.07

2.06

.97

Most of the sample were male (98%); most
were younger than 65 years and had at least
a high school education (Table 1). African
American and White patients did not differ in
age or education, but African Americans
were less likely to be married. There were no
racial differences in income (not shown), and
because this variable was not associated with
either race or the use of C-CATH, we did not
include it in our multivariable analyses.
The majority of patients had not previously received revascularization (70%) and
had not had a prior myocardial infarction
(68%). However, most patients did have hypertension (78%) or angina (65%). We ex-

Outcome variable
Received cardiac catheterization, %

33

47

.0002

Note. MI = myocardial infarction; SAQ = Seattle Angina Questionnaire.
a
n = all patients for whom data are available.
b
Variables obtained through patient self-report; higher scores indicate better functional status: less anginal frequency and
greater anginal stability.
c
We included in the model 591 patients with physician data available.
d
Answer categories as follows: 1 = lifesaving or crucial; 2 = benefits > risks; 3 = equivocal; 4 = risks > benefits.
e
Answers could range from 0% to 100%.
f
Answer categories: 1 = to a very great extent; 5 = to a small extent.
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TABLE 2—Patients’ Attitudes and Beliefs, by Racea
African Americans,
n = 188
Mean

SD

Whites, n = 686
Mean

SD

P

76.84
75.56
68.93
46.32
60.28
59.81
13.82
5.01

15.82
15.43
22.70
37.24
39.79
17.64
23.55
12.83

.33
.94
< .0001
.55
< .0001
.68
.01
< .0001

2.40
2.36
3.23
2.69

1.05
.94
1.07
1.07

.006
.29
.18
.99

b

Health attitudes/belief scales
75.59
14.85
75.63
13.47
78.44
19.37
44.48
37.58
41.76
38.79
59.22
16.29
19.68
30.20
36.42
32.44
Health belief itemse
I can overcome illness without a professional
2.16
1.05
Home remedies are better
2.28
1.00
If I’m sick, my behavior determines the outcome
3.37
1.24
I understand my health better than most doctors do
2.69
1.23
Positive evaluations of physicians
Positive evaluation of VA care
Reliance on religion
Self-reported disease severity
Trust in peoplec
Optimism
Class discriminationd
Racial discriminationd

Note. VA = Department of Veterans Affairs.
a
Sample (n = 874) includes all patients with complete data on race, sociodemographics, clinical variables, and health belief
items and scales. The results using all available data were similar to the results reported here.
b
Scales range from 0 to 100 with higher values indicating a higher degree of what the statement described.
c
Higher scores indicate greater trust.
d
Higher scores indicate more discrimination.
e
Higher scores indicate greater likelihood of agreeing with the statement, on a scale of 1 to 5.

amined other relevant comorbid conditions,
finding a minority of patients with congestive heart failure (18%), diabetes (32%),
lung disease (25%), or renal dysfunction
(12%). Only slightly more than one third of
the sample (36%) were receiving maximal
medical treatment.
African American and White patients differed clinically in that African American patients were less likely to have had a prior myocardial infarction (P < .05) or to have had
revascularization in the past (P < .0001) but
were more likely to have hypertension
(P < .01). African Americans were less likely
to have lung disease (P < .01) but were more
likely to experience renal dysfunction than
Whites (P < .01). African Americans were less
likely than Whites to undergo C-CATH (33%
vs 47%, respectively; P < .001).

more likely to report experiences with racial
and social class discrimination and were less
likely to agree that they could overcome illness
without help from a medically trained professional. All P values were significant at ≤ .01.

Patients’ Attitudes and Beliefs

Variables Associated With C-CATH

African Americans more frequently indicated reliance on religion as a way of coping
with their heart disease and treatment decisionmaking and indicated less trust in people
(Table 2). African American patients were

We examined variables that might explain
the racial difference in C-CATH through sequential regression models (Table 3). Whites
had a higher C-CATH rate than African
Americans (model 1) (unadjusted odds ratio

Physicians’ Assessments and Perceptions
Physicians felt the necessity (or importance) of C-CATH was slightly greater for
White than for Black patients (2.59 vs 2.76;
P = .11; lower values indicate more importance) (Table 1). Doctors also rated Whites’
pretest probability of coronary artery disease
higher than African Americans’ (74% vs
66%). Physicians rated White patients as better communicators, of higher socioeconomic
status, and as more likely to comply with
medication treatment than Black patients. All
P values were significant at < .05.
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[OR] = 1.43). After we adjusted for sociodemographic variables, the odds ratio remained
almost identical (1.44) in model 2, indicating
that sociodemographic variables are not confounded with (do not explain) the racial disparity in the use of C-CATH.
After we added clinical variables into model
2, the odds of Whites versus African Americans receiving C-CATH increased slightly (to
1.64), with increased statistical significance
(from P < .04 to P < .009).
After we added the health belief variables
into model 3, the odds ratio increased slightly
(from 1.64 to 1.79) and remained highly significant (P=.015). These results indicate that health
beliefs do not explain racial variation in the use
of C-CATH in our cohort, consistent with the
lack of bivariate associations between health belief variables and C-CATH (results not shown).
Finally, we examined whether the physicians’ variables explained racial disparities in
C-CATH. Because of the limited response rate
from physicians (67%), only 591 patients and
their physicians (56% of the full sample) were
included in this analysis. In model 5, the odds
ratio decreased to 1.20 and was no longer
significant (P = .647). The drop in odds ratio
after adding physician variables into the
model indicates that physician variables explain some of the racial disparity in C-CATH
rates. Physicians’ ratings of patients’ probabilities of coronary artery disease and the importance of C-CATH both significantly predicted
C-CATH. To determine how much of this decrease in odds ratio was due to the inclusion
of the physician variables but not to the different analysis sample used, we reran the 5
models with the subsample for which we had
physician data and obtained similar results.

DISCUSSION
In this study, we examined racial differences in the use of cardiac catheterization
among VA patients with documented reversible cardiac ischemia. Then we explored
whether patients’ attitudes or beliefs, or physicians’ assessments or perceptions, could explain observed differences, after we controlled for clinical and sociodemographic
characteristics.
Patients’ health beliefs did not explain the
observed racial differences, but physicians’
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TABLE 3—Odds Ratios (for Whites Compared With African Americans) of Receiving Cardiac
Catheterization After Nuclear Imaging Study, Accounting for Patient Clustering Within Site
Model
Model 1
Model 2
Model 3
Model 4
Model 5

Variables
Race only
Race + demographic
Race + demographic + clinical
Race + demographic + clinical
+ patients’ health attitudes/beliefs
Race + demographic + clinical + patients’
health attitudes/beliefs + physicians’
assessments and perceptions

OR (95% CI)

P

1.43 (1.02, 2.02)
1.44a (1.01, 2.03)
1.64b (1.13, 2.39)
1.79c (1.12, 2.86)

.040
.041
.01
.015

1.20d (0.55, 2.62)

.647

Note. Odds ratio = OR; CI = confidence interval. Individual variables included in each block of adjuster variables are listed in
Tables 1 and 2.
a
Significant covariates from this model other than race included age older than 75 years (OR = 0.63, P = .05); > 12 years of
education (OR = 0.69, P = .04).
b
Significant covariates from this model other than race included hypertension (OR = 1.45, P < .05); anginal stability
(OR = 0.99, P < .04); maximal medical therapy OR = 1.74, P = .001).
c
Significant covariates from this model other than race included hypertension (OR = 1.46, P < .05); anginal stability
(OR = 0.99, P = .05); maximal medical therapy (OR = 1.73, P = .001).
d
Significant covariates from this model included hypertension (OR = 2.17, P < .05); maximal medical therapy (OR =1.78,
P < .05); physicians’ ratings of patients’ probability of coronary artery disease (OR = 1.02, P < .01); and importance of
receiving cardiac catheterization (OR = 0.23, P < .0001).

assessments of patients did explain some of
the variation. In particular, physicians’ ratings of coronary artery disease and the importance of C-CATH for a patient (both
higher for White patients) contributed to the
observed racial disparities in C-CATH use
beyond what could be attributed to clinical
differences identified by chart review. These
assessments may have captured the effects
of other unmeasured clinical variables, but
our inclusion of numerous relevant clinical
indicators that physicians rely on to make
decisions to send patients to C-CATH minimized this possibility.
We also observed several racial differences
in patients’ beliefs and attitudes. African
American patients indicated a greater reliance
on their religion or God in coping with and
making decisions about their cardiac treatment and in their lives in general than did
White patients. African American patients indicated less generalized trust in people and
more experiences of racial and class discrimination. Contrary to prior findings about African American patients not trusting their doctors or the health care system,11,30 in our
study we detected no such differences. However, African American patients were less
likely to believe that they could overcome

illness without a professional, suggesting
greater reliance on health professionals, but
notably, neither this item nor any of the other
health beliefs explained the observed racial
differences in C-CATH use.
The continued existence of racial disparities in the use of C-CATH is troubling, especially when observed in an equal access system such as the VA. Two decades of research
documenting such racial disparities in cardiac
procedure use have failed to identify the
causes of such disparities,1 yet our findings are
among the first to address an oft-hypothesized
source: patient attitudes and beliefs. However,
our results significantly extend those of other
studies, which have documented racial disparities in cardiac care, by simultaneously examining patient- and physician-based variables
that might be associated with such disparities,
while controlling for clinical and sociodemographic variables. Although previous studies
have documented racial differences in patients’ preferences10 or trust in the medical
care system,11 none have examined the association of such dimensions with actual use of
C-CATH, nor has this variety of factors been
examined simultaneously. Our findings also
echo others regarding racial disparities in
renal transplantation, where adjustment for
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patients’ preferences regarding transplantation
did not account for the racial disparities in referral for the procedure.31
Because we studied patients cared for in
VA facilities, the effects of ability to pay for
care, or physicians’ financial incentives to recommend or deny procedures, were diminished. Further, the sociodemographic gap between White and African American patients
is minimized in this setting.32 Both variables,
as well as different attitudes among veterans
or different practice patterns in the VA, may
affect patients’ and physicians’ perceptions
and thus limit the generalizability of our findings to non-VA patient populations; however,
numerous previous studies have detected
similar racial disparities in care in the VA as
found in other environments. Further, the VA
system cares primarily for male patients, so
our results may not be generalizable to
women. Strengths of our study include the
fact that all study sites had on-site C-CATH
facilities, an important determinant of procedure use in the VA and elsewhere.33,34
Further, unlike many prior studies, we included individual-level controls for sociodemographic characteristics.
African American patients were less well
represented in our study cohort than in the
eligible population, and some patients did
not have complete data for all study measures and were thus not included in some
analyses. Thus, the more distrustful patients
may not have been included in the sample,
minimizing the effects of patients’ beliefs on
receipt of C-CATH. However, 22% of the
sample was African American, which represents a significant oversampling of nearly
twice the proportion of African American
patients using the VA nationwide, where
13.2% of patients are self-described African
Americans.35 Further, to examine any effects
of bias due to sampling issues, we conducted
additional regression analyses comparing patients with complete data with those who
had partial data and observed similar patterns of findings. Thus, although selection
bias may have affected the absolute value of
the racial disparities in C-CATH use, it did
not affect the conclusions about the confounding effects of sociodemographic, clinical, health belief, or physician variables on
racial disparities in C-CATH. Also, our analy-
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ses using physician data were limited to a reduced sample size. However, our physician
response rate was comparable to that of
other studies of physicians’ attitudes about
cardiac patients24 and did not vary by patients’ race.
What do these findings suggest for potential clinical interventions to decrease racial
disparities in C-CATH? They suggest that educational interventions aimed at altering patients’ perceptions of cardiac procedures or
the health care system may not be successful, because we found few such racial differences and they did not explain disparities in
care in this setting. Similarly, others have
suggested that racial differences in patients’
trust of individual physicians or the health
care system may differentially affect patients’
acceptance of recommended procedures,
and that interventions aimed at increasing
trust may help, but our results do not support that notion. To the extent that physicians evaluate White and African American
patients’ clinical presentation differently,
computerized decision aids (e.g., computerized clinical reminders or decisionmaking algorithms) provided to physicians at the point
of care that provide objective and accurate
estimates of the prior probability of disease
might help reduce this source of disparity.
Raising physicians’ consciousness about the
possibility of bias through cultural competency training may also help decrease the
use of racially based clinical stereotypes,
which are one kind of cognitive “shortcut”
busy clinicians may use to help order their
world.24 Future research should examine the
contribution of other potential sources of
disparities in care, especially process issues
such as deficiencies in doctor–patient communication or limitations in patients’ health
literacy, while controlling for the effects of
clinical, sociodemographic, reimbursement,
and financing variables and the availability
of cardiac procedure technology.
Racial disparities in cardiac care are widespread, but before they can be addressed and
eliminated, their cause must be identified.
These results suggest that patients’ attitudes
and beliefs may not play an important role,
and that researchers should focus on other
possible etiologic variables. Future research
needs to validate our findings in other set-

tings and to examine other possible mechanisms by which racial disparities in care are
enacted, so that carefully targeted interventions can foster the availability of C-CATH to
all patients who can benefit from it.

Human Participant Protection
This study was approved by the human studies subcommittee of the 5 Department of Veterans Affairs
medical centers where data collection took place, and
by the study coordinating center site.
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Health Care Disparities and Cervical Cancer
| Cathy J. Bradley, PhD, Charles W. Given, PhD, and Caralee Roberts, PhD

Disparities in cancer diagnosis and survival
among racial and income groups are well documented,1–9 and programs to reduce disparities have become a national priority. Former
director of the National Cancer Institute
Richard Klausner has noted the “discontinuity
between what we have already established as
effective in reducing the burden of cancer
and the practice and availability of that hardwon knowledge for all people regardless of
where they live, whether they are rich or
poor, or what their cultural backgrounds are”
(emphasis in original).10 Cervical cancer is an
excellent example of a disease for which disparities in outcomes could be overcome, because it is easily detected, the means for detection are inexpensive, and treatment is
effective if the disease is detected in early
stages.11 Yet the relevant literature reports
that disparities in detection and survival
persist between African Americans and
Whites,6,12–14 between persons of low socioeconomic status and persons of higher socioeconomic status,15 between users of public
hospitals compared with users of private
hospitals,12 and between uninsured and
Medicaid-insured persons compared with privately insured persons.9,16,17 Elderly women
also appear to be disproportionately vulnerable to late-stage diagnosis for cervical cancer
and to poor survival.12,18 We investigated disparities in cervical cancer incidence, detection, and survival in a low-income, Medicaidinsured population.
Since 1991, the Michigan Department of
Community Health has administered a comprehensive breast and cervical cancer control
program (BCCCP) funded by the US Centers
for Disease Control and Prevention. The overarching goal of the BCCCP is to reduce disparate cancer outcomes among low-income
women by providing screening services free
of charge to women whose incomes are at or
below 250% of the federal poverty level.19
Insured women may also be screened as part
of the BCCCP, provided that they are not enrolled in Medicare Part B or a managed care

Objectives. We compared cervical cancer incidence, stage at diagnosis, and
survival in Medicaid-insured and non–Medicaid-insured populations.
Methods. We stratified the sample by age and used ordered logistic regression to predict stage at diagnosis and used Cox proportional hazards regression
to predict survival.
Results. Medicaid insured nearly one quarter of women diagnosed with cervical cancer. The likelihood of late-stage disease was greatest for women who enrolled in Medicaid after diagnosis. Women younger than 65 years who enrolled
in Medicaid after diagnosis were more likely to die from cervical cancer than
were women who were not insured by Medicaid (hazard ratio = 2.40, 95% confidence interval = 1.49, 3.86).
Conclusions. Our study underscores the importance of cervical cancer screening programs targeted at low-income women. (Am J Public Health. 2004;94:
2098–2103)

or health maintenance organization and that
they are underinsured for screening services
and meet income eligibility requirements. As
of 2001, any woman who is diagnosed with
breast or cervical cancer in Michigan is automatically enrolled in Medicaid, which will pay
for all treatment costs until her physician indicates that she is cancer free.19 Before 2001,
women diagnosed through the BCCCP were
enrolled in Medicaid only if they met disability or Aid to Families with Dependent Children eligibility criteria as well as asset and income requirements.
Using linked statewide Cancer Registry and
Medicaid enrollment databases, we compared
cervical cancer incidence rates, cancer stage
at detection, and chances of survival between
women insured by Medicaid and women not
insured by Medicaid. Our study identified a
low-income, insured population and distinguished between women who enrolled in
Medicaid after being diagnosed with cancer
and women who were diagnosed with cancer
while enrolled in Medicaid. Women enrolled
in Medicaid before their diagnosis had an opportunity to benefit from covered health care
services that may have resulted in early-stage
cancer detection and treatment. By contrast,
women enrolling in Medicaid after diagnosis
may have been previously uninsured or underinsured, with limited access to health care.
Our analysis provides information about the
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population of women served by the BCCCP
who may subsequently enroll in Medicaid.
This inquiry is particularly relevant now
that many states are considering curtailing
Medicaid services to resolve the budgetary
crises they are facing.

METHODS
In 1999, using the Michigan Cancer Registry, analysts from the Michigan Department of Community Health selected all
women diagnosed with an incident primary
cancer of the cervix in 1996 and 1997
(n = 5076). During the selected study period
(1996–1997), the BCCCP had been in place
for 5 years but did not automatically enroll
women into Medicaid. Date of death, if it occurred before December 1998, was obtained
from the Michigan Death Registry for all patients. Women whose date of diagnosis and
date of death were in the same month and
year were removed from the sample (n = 27).
The Michigan Cancer Registry has been estimated to be from 95% to 99% complete and
is reviewed annually by the North American
Association of Central Cancer Registries.
Michigan Department of Community
Health analysts matched incident cervical
cancer cases to the 1996 and 1997 Medicaid
enrollment file. Patients who matched on all
variables, on all variables except address, or

American Journal of Public Health | December 2004, Vol 94, No. 12

 RESEARCH AND PRACTICE 

on name (first and last), date of birth, gender,
and either the first 5 digits or the last 4 digits
of the Social Security Number were considered valid matches.9 This process identified
1125 women who were insured by Medicaid.
The Medicaid enrollment file contained patients’ complete historical enrollment information extending before the 1996–1997 study
period.
Because Medicaid is provided only to individuals who are medically indigent, Medicaid
insures the lowest socioeconomic stratum of
the population—one that is associated with
complex medical conditions and low use of
preventive services.20 Many low-income persons who do not meet the categorical or financial qualifications for Medicaid, as well as
uninsured individuals, were present in the
control population. Although imperfect, our
method correctly identified an important segment of low-income, insured women for
whom Medicaid policy changes and programs
such as the BCCCP can greatly influence
health outcomes.
We stratified the sample by patients younger than 65 years and patients aged 65
years and older. This distinction is important,
because the 2 groups of women differ systematically in health status and alternative
sources for health insurance. To enroll in
Medicaid, recipients must either qualify
under the Aid to Families with Dependent
Children program or have a disabling condition expected to last 1 or more years. The
majority of women younger than 65 years
qualified for Medicaid under the Aid to Families with Dependent Children program
(66%); therefore, many of these patients
were of childbearing age and were likely to
be reasonably healthy. Medicaid enrollment
for younger women varied from month to
month, depending on recipients’ family status, age of dependent children, and assets
and income. In contrast, Medicare insures
nearly every US citizen 65 years and older
and may be associated with greater access to
health care providers and continuous coverage relative to Medicaid insurance alone. In
addition, women 65 years and older who
were dually eligible for Medicaid and Medicare were likely to be disabled; 95% of the
women who were 65 years or older qualified
for Medicaid because of a disability.

We distinguished between patients who
enrolled in Medicaid after they were diagnosed with cancer, who were enrolled in
Medicaid before diagnosis, and who were
non–Medicaid-insured. If a patient was enrolled in Medicaid during the same or later
month and year as the month and year of diagnosis, we coded this individual as “enrolled
after diagnosis.” If the patient had been enrolled in Medicaid for 1 or more months before the date of cancer diagnosis, we considered the patient “enrolled at diagnosis.”
Patients were “non-Medicaid” if they were
not enrolled in Medicaid at any time before
or during the study period. Enrollment in the
same month of diagnosis, in many cases, indicates that once the beneficiary was determined to meet enrollment criteria, which
likely occurred some months following a cancer diagnosis, Medicaid enrollment was made
retroactive to the date of diagnosis.
To estimate cervical cancer incidence in
the Medicaid and non-Medicaid samples, we
aggregated female Medicaid enrollees and all
women residing in Michigan into 5-year age
groups. The number of cancer cases was then
calculated for female Medicaid enrollees and
all women residing in Michigan for 1996 and
1997 and divided by the total number of female Medicaid enrollees and the total female
population, respectively, by age group, for
1996 and 1997. We multiplied the resulting
quotients by 1000 to obtain an incidence rate
per 1000 women for each age group. In this
analysis, we could not subtract Medicaid enrollees from the general population; thus, differences observed in cervical cancer incidence between the 2 groups underestimated
the true difference in incidence. Although the
actual difference in incidence is likely to be
greater than we estimated, our estimates are
informative because these incidence rates
help to demonstrate the relative cancer burden in the 2 populations.
We used ordered logistic regression to analyze cervical cancer stage at diagnosis (in situ,
local, regional, and distant). Patients whose
cancers were not staged were excluded from
the analysis (n = 86, women younger than 65
years; and n = 24, women aged 65 years and
older). Using predicted probabilities computed from the coefficients derived in the ordered logistic regression, we estimated the
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likelihood of cancer detection at each stage
for non–Medicaid-insured women, women insured by Medicaid at the time of diagnosis,
and women enrolled in Medicaid after diagnosis. We used a multivariate Cox proportional hazards model to estimate the risk of
death from cervical cancer during the study
period. We also estimated the risk of death
from all-cause mortality (results are not
shown but are available on request). We
tested the proportional hazard assumption for
individual variables and performed a global
test of proportionality with the Schoenfeld
residuals.21 Age and race/ethnicity (White,
African American, and Other) were controlled
in all regression models, and early-stage diagnosis (defined as either in situ or local cancer)
was controlled in the Cox model. All statistical analyses were performed with Stata version 7.0 (Stata Corp, College Station, Tex).

RESULTS
Incidence
Figure 1 shows that compared with the incidence in Michigan’s general population, the
age-adjusted incidence of cervical cancer
among Medicaid-insured women was much
higher, particularly among women in younger
age groups. The highest incidence for both
Medicaid (2.43 per 1000 women) and the
general population (1.98 per 1000 women)
was in women aged 25–29 years. The age
group with the largest difference in incidence
was women 50–54 years old (1.21 per 1000
Medicaid-insured women vs 0.32 per 1000
women in the general population). Overall, the
cervical cancer incidence rate was higher in
the Medicaid population in every age group up
to 80 years of age. Because women insured by
Medicaid were included in the general population of women, the true difference in incidence
rates is higher than that reported here.

Descriptive Statistics
Table 1 shows the descriptive statistics for
the cervical cancer sample. During 1996
and 1997, 5049 cases of cervical cancer
were diagnosed in Michigan, and Medicaid
insured 22% of these women (n = 1125).
For women younger than 65 years, the
non–Medicaid- and Medicaid-insured samples were comparable in age (mean: 36.6
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Annual Incidence Rates per 1000 Women

3.0

2.5

2.0

1.5
1.0

0.5

0.0

25–29 30–34 35–39 40–44 45–49 50-54 55–59 60–64 65–69 70–74 75–79 80–84 ≥85
Age Group
Medicaid-insured

Non–Medicaid-insured

FIGURE 1—Cervical cancer incidence rates for Michigan women, by Medicaid status,
1996–1997.

TABLE 1—Descriptive Characteristics of Women in Cervical Cancer Sample (N = 5049):
Michigan, 1996–1997
Women Younger Than 65 Yearsa
Non–Medicaid-Insured
(n = 3647)
Mean age, y (SD)
Race/ethnicity, no. (%)
White
African American
Other
Stage at diagnosis, no. (%)
In situ
Local
Regional
Distant
Invasive/unknown
Deaths, no. (%)
Total deaths
Cancer deaths
Deaths in women who enrolled
in Medicaid after diagnosis

36.63 (9.16)

Medicaid-Insured
(n = 1063)
34.94 (9.35)

Women Aged 65 Years and Older
Non–Medicaid-Insured Medicaid-Insured
(n = 277)
(n = 62)
74.03 (6.92)

74.13 (7.70)

2571 (70.50)
374 (10.26)
702 (19.25)

608 (57.20)
301 (28.32)
147 (13.83)

209 (75.45)
52 (18.77)
16 (5.78)

36 (58.06)
21 (33.87)
5 (8.06)

3166 (86.81)
303 (8.31)
96 (2.63)
23 (0.63)
59 (1.62)

844 (79.40)
110 (10.35)
69 (6.49)
13 (1.22)
27 (2.54)

140 (50.54)
58 (20.94)
44 (15.88)
17 (6.14)
18 (6.50)

18 (29.03)
16 (25.81)
15 (24.19)
7 (11.29)
6 (9.68)

67 (1.84)
62 (1.70)
...

65 (6.11)
54 (5.08)
279 (26.25)

51 (18.41)
42 (15.16)
...

18 (29.03)
15 (24.19)
14 (22.58)

a
The number of women younger than 65 years (n = 4710) differs from the number (n = 3863) appearing in our published
article (Bradley C, Given C, and Roberts C. Late stage cancers in a Medicaid-insured population. Med Care.
2003;41(6):722–728). The difference is the result of inclusion of women classified as “other/unknown” race/ethnicity
(n = 849) and exclusion of 2 women with missing information in this analysis.

(≥ 90%), although there was a higher percentage of regional, distant, and invasive/
unknown cancers in the Medicaid sample
(10%) relative to the non–Medicaid-insured
sample (5%). As would be expected given
the more severe stage of disease, a higher
percentage of women in the Medicaid sample died relative to women in the nonMedicaid sample (6% vs 2%). In both samples, the vast majority of deaths were caused
by cervical cancer. In the Medicaid sample,
approximately one quarter of the women
were enrolled in Medicaid after the detection of cervical cancer.
Medicaid insured 18% of women aged
65 years and older (Table 1, column 4). The
average age of the women was 74 years.
Nearly 34% of the older women insured by
Medicaid were African American. Later-stage
cancers and deaths were far more common in
women aged 65 years and older relative to
women younger than 65 years. Although
71% of older, non–Medicaid-insured women
received diagnoses of cervical cancer at in
situ or local stage, only 55% of older, Medicaid-insured women received diagnoses at an
early stage. Approximately 18% and 29% of
non–Medicaid-insured women and Medicaidinsured women, respectively, died during the
study period, and as found with the younger
women, the majority of these deaths were related to cervical cancer.
On the basis of univariate analysis alone,
Medicaid insured a substantial proportion of
the total cervical cancer cases, with one quarter of Medicaid recipients enrolled in Medicaid after diagnosis. In addition, women who
were insured by Medicaid were more likely
to have late-stage disease when diagnosed
and were more likely to die compared with
women who were not insured by Medicaid.
The descriptive analysis also revealed a
heightened vulnerability for late-stage cervical cancer among women aged 65 years and
older relative to younger women. However,
these older women represented fewer than
7% of the total cervical cancer population.

Cervical Cancer Detection
years and 35 years, respectively). Although
both samples had a high percentage of
White women (71% and 57%, respectively),
only 10% of non–Medicaid-insured women

were African American, whereas 28% of the
Medicaid-insured women were African
American. In both samples, most cancers
were detected at the in situ or local stage
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In an ordered logistic regression predicting
cancer stage at diagnosis, age, “other or unknown” race/ethnicity, and enrollment in
Medicaid both before and after diagnosis
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TABLE 2—Prediction of Cervical Cancer Stage at Diagnosis, Ordered Logistic Regression
(In Situ, Local, Regional, Distant): Michigan, 1996–1997
β Coefficient (SE)

Age
African American (reference group: White)
Other race/ethnicity (reference group: White)
Medicaid-enrolled at diagnosis (reference
group: non–Medicaid-enrolled)
Medicaid-enrolled after diagnosis (reference
group: non–Medicaid-enrolled)

Women Younger Than
65 Years (n = 4624)

Women Aged 65 Years
and Older (n = 315)

.10 (.01)*
–.21 (.13)
–1.59 (.25)*
.51 (.13)*

.05 (.02)*
–.50 (.28)
–1.96 (.79)*
.77 (.30)*

1.49 (.15)*

Mortality

1.63 (.55)*

*P < .05.

TABLE 3—Predicted Probabilities of Cancer Stage: Michigan, 1996–1997
Cancer Stage

Women younger than 65 years
Non-Medicaid-enrolled
Medicaid-enrolled at diagnosis
Medicaid-enrolled after diagnosis
Women aged 65 years and older
Non-Medicaid-enrolled
Medicaid-enrolled at diagnosis
Medicaid-enrolled after diagnosis

In Situ

Local

Regional

Distant

0.92
0.88
0.73

0.06
0.09
0.19

0.02
0.03
0.07

0.003
0.01
0.01

0.54
0.36
0.19

0.24
0.28
0.23

0.16
0.26
0.36

0.05
0.11
0.22

Note. Predicted probabilities were estimated with the mean values for age and race/ethnicity.

were associated with later-stage disease for
both women younger than 65 years and
women aged 65 years and older (Table 2).
Table 3 shows the estimated predicted probabilities by cancer stage for women who were
not insured by Medicaid, enrolled in Medicaid
before a cervical cancer diagnosis, and enrolled in Medicaid after a cervical cancer diagnosis. We used the mean values for age
and race/ethnicity in these estimations. A
consistent pattern emerged from the data:
Women who were not insured by Medicaid
received diagnoses at early stages, whereas
women who were enrolled in Medicaid at the
time of diagnosis had a slightly lower chance
of early-stage detection, and women enrolled
in Medicaid after diagnosis were much less
likely to have an early-stage cancer at detection. This pattern held for both younger and
older women (Table 3). In younger women,
for example, the probability of receiving a

sis. The most dramatic differences in the predicted cancer stage probabilities were observed in older women with in situ cancer,
for whom the predicted probabilities were
54%, 36%, and 19% for the non–Medicaidenrolled, Medicaid-enrolled at the time of diagnosis, and Medicaid-enrolled after diagnosis
categories, respectively.

cervical cancer diagnosis in situ was 92% for
those who were not insured by Medicaid,
88% for those who were enrolled in Medicaid at the time of diagnosis, and 73% for
those who enrolled in Medicaid after diagno-

Table 4 shows the results of a Cox proportional hazards model predicting death from
cervical cancer after control for age, earlystage disease (in situ or local), race/ethnicity,
and Medicaid enrollment status. Age and
cancer stage were associated with survival,
whereas race/ethnicity was not. For women
younger than 65 years, the hazard ratio for
age was 1.06 (95% confidence interval [CI] =
1.04, 1.09). The hazard ratio for women enrolled in Medicaid at the time of diagnosis
was 1.77 (95% CI = 1.02, 3.07), and the hazard ratio for women enrolled in Medicaid
after diagnosis was 2.40 (95% CI = 1.49,
3.86). This result is striking, given that cancer
stage was controlled in the model. Age was
positively associated with an increased risk of
death for women aged 65 years and older.
Medicaid enrollment, however, was not associated with an increased risk of death in older
women. This was partly a result of the collinearity between Medicaid enrollment and
cancer stage at diagnosis (Table 3). When
early-stage cancer at diagnosis was removed
from the model, the hazard ratio for women
enrolled in Medicaid after diagnosis was 3.20
(95% CI = 1.25, 8.17; results not shown), and

TABLE 4—Prediction of Death From Cervical Cancer: Michigan, 1996–1997
Hazard Ratio (95% Confidence Interval)
Variable (Reference Group)
Age
African American (reference: White)
In situ or local-stage cancer at diagnosis
(reference: regional and distant stages)
Medicaid-enrolled at diagnosis (reference:
non–Medicaid-insured)
Medicaid-enrolled after diagnosis
(reference: non–Medicaid-insured)
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Women Younger Than
65 Years (n = 4624)

Women Aged 65 Years
and Older (n = 315)

1.06 (1.04, 1.09)
0.93 (0.58, 1.48)
0.04 (0.02, 0.06)

1.04 (1.01, 1.08)
0.72 (0.34, 1.53)
0.09 (0.05, 0.18)

1.77 (1.02, 3.07)

1.15 (0.55, 2.40)

2.40 (1.49, 3.86)

1.24 (0.48, 3.19)
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the hazard ratio for women enrolled in Medicaid at the time of diagnosis was not statistically significant (P < .05).

DISCUSSION
Our findings are consistent with what is
known about disparities in health care. Cervical cancer incidence was much higher among
low-income women—a considerable public
health concern, because Medicaid insured
nearly one quarter of all women diagnosed
with cervical cancer. This finding underscores the importance of programs that, like
the BCCCP, are targeted to low-income
women, and it also highlights the need for
Medicaid to promote screening in its enrolled
population. For example, the use of personalized, tailored letters that contain generic
cancer risk information has been shown to
increase cancer screening rates among lowincome women.22 Cervical cancer is more
likely to be diagnosed at advanced stages in
low-income, Medicaid-insured women relative to women who are not insured by Medicaid, and once the disease is diagnosed, lowincome women have higher-than-expected
mortality. Our study did not find racial/
ethnic differences in cancer survival. This
finding is a deviation from the Institute of
Medicine report on health care disparities7
but is consistent with previous findings
concerning breast cancer outcomes, race/
ethnicity, and socioeconomic status.23
Our findings with regard to women enrolled
in Medicaid after diagnosis suggest that expanding Medicaid insurance to include uninsured women is one way to reduce, although
not eliminate, disparities in cervical cancer.
The economic challenge of providing health
care through the Medicaid program has been
widely discussed.24 Nevertheless, our study indicates that reducing coverage may have adverse economic consequences, because lowincome women are likely to enroll in Medicaid
after a cancer has progressed and is more expensive to treat. In 1996 and 1997, the Michigan Medicaid program spent nearly $2.5 million dollars for the treatment of confirmed
cervical cancer cases. A question to examine in
future research is whether fewer women with
late-stage disease (which is less expensive to
treat) enrolled in Medicaid after 2001, when

Medicaid eligibility became automatic for
women diagnosed through the BCCCP.
Our study demonstrates that there are 2
distinct populations of women with cervical
cancer—those younger than 65 years and
those aged 65 years and older—who require
different strategies for cervical cancer screening and treatment. Promotion of more intensive screening among elderly women, particularly if they are nursing home residents,
presents a unique set of challenges. Residents
in long-term care facilities might not benefit
from improvements in cervical cancer detection and treatment. These women may have
comorbid conditions (e.g., dementia, reduced
physical functioning) that negatively influence
a physician’s willingness to recommend
screening or treatment. The average age of
women in the sample who were older than
65 years was 74 years. Nonetheless, the utility of increased cervical cancer screening and
treatment for elderly women should be investigated. However, Fahs found that triennial
screening reduced mortality by 74% at a cost
of $7345 per year of life saved for women
65 years and older.25 Other studies have
shown that a strategy of combined Pap
smears and human papillomavirus testing
every 2 years up to age 100 years can be implemented at $70 347 per quality-adjusted
life-year saved.26 Such investigations assist
providers and policymakers in understanding
the benefits of intensive screening efforts relative to their costs.
A limitation of our study is that we could
not identify uninsured individuals within our
sample. We could identify only those who
were insured by Medicaid, and thus, the
younger, non–Medicaid-insured group contained individuals who were uninsured. We
hypothesized, but could not test, that the outcomes (e.g., stage at detection, mortality) of
uninsured patients are similar to those of patients insured by Medicaid; thus the presence
of uninsured women in the non-Medicaid
group underestimates the true difference between women who are Medicaid insured and
women who are privately insured. Although it
is likely that women who enrolled in Medicaid after diagnosis were previously uninsured,
we cannot be certain that this is the case—we
only know they were not insured by Medicaid. In addition, the findings from our study
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of a single state may not be generalizable to
other geographical areas.
Our research suggests that several measures
can be taken to reduce disparities in cervical
cancer. Medicaid insurance, for example—
although it was not comparable to other
forms of insurance—improved stage at diagnosis and survival for women who were enrolled at the time of diagnosis. Because disparities in diagnosis and survival were observed
in the sample of women enrolled in Medicaid
at the time of diagnosis, further investigation
regarding the quality of care provided to
women insured by Medicaid is warranted. As
the medical community considers how best
to address disparities in health care, it must
face the financial and programmatic commitment required to establish regular patterns of
care with vulnerable populations and to ensure that the care delivered is of high quality.
Some of the costs to provide the needed care
to low-income women may be offset by a reduction in future Medicaid enrollment after
the disease has advanced to a stage in which it
is expensive to treat and recovery is less
likely.
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Endometrial Cancer: Socioeconomic Status and
Racial/Ethnic Differences in Stage at Diagnosis,
Treatment, and Survival
| Terri Madison, PhD, MPH, David Schottenfeld, MD, MSc, Sherman A. James, PhD, Ann G. Schwartz, PhD, MPH, and Stephen B. Gruber, MD, PhD, MPH

Cancer of the uterine corpus, of which 95%
is classified as endometrial carcinoma,1,2 is
the most common US female genital-tract malignancy. Although the age-adjusted incidence
is 31% lower among African American
women than among White women, the ageadjusted mortality among African American
women is 84% higher.3 Moreover, the disparity in 5-year relative survival between African
American and White women who had uterine corpus cancer (27% in the 1992–1997
cohort) was one of the largest observed in the
Surveillance, Epidemiology, and End Results
(SEER) program.3
One important determinant of the racial/
ethnic difference in endometrial cancer survival is stage at diagnosis, where 40% of the
survival difference is attributable to African
American women who present with more
advanced-stage disease.4 Advanced stage at
diagnosis of endometrial cancer has been associated with increasing age, higher tumor
grade, and more aggressive histology.5–9 However, after adjusting for these predictors, African American women are still more likely to
present with advanced stage.2,5
The role of biological factors (e.g., more aggressive tumors) versus nonbiological factors
(e.g., impediments to access to and utilization
of quality medical care) in explaining racial/
ethnic differences in endometrial cancer stage
at diagnosis and survival has been examined
in several studies.4,5,8,10 Whether these racial/
ethnic differences reflect true biological variation or differences in lifestyle and sociocultural risk factors is not clear. In the United
States, African Americans are more likely to
have lower socioeconomic status (SES).11 Decreased access to or utilization of medical care
among those who have lower SES can delay
seeking treatment and thus result in greater
risk for advanced-stage disease. Although
delay in seeking treatment has not been

Objective. We evaluated the association between socioeconomic status and racial/
ethnic differences in endometrial cancer stage at diagnosis, treatment, and survival.
Methods. We conducted a population-based study among 3656 women.
Results. Multivariate analyses showed that either race/ethnicity or income, but
not both, was associated with advanced-stage disease. Age, stage at diagnosis,
and income were independent predictors of hysterectomy. African American ethnicity, increased age, aggressive histology, poor tumor grade, and advancedstage disease were associated with increased risk for death; higher income and
hysterectomy were associated with decreased risk for death.
Conclusions. Lower income was associated with advanced-stage disease, lower
likelihood of receiving a hysterectomy, and lower rates of survival. Earlier diagnosis and removal of barriers to optimal treatment among lower-socioeconomic
status women will diminish racial/ethnic differences in endometrial cancer survival. (Am J Public Health. 2004;94:2104–2111)

shown to explain racial/ethnic differences in
endometrial cancer stage at diagnosis,5,12–15 it
has been shown that being poor, having no
health insurance, and having no usual source
of care are associated with lower medicalconsultation rates.13 In univariate analyses,
studies have shown several SES factors are
associated with early-stage disease5,7; however, in the National Cancer Institute’s (NCI)
Black/White cancer survival study, SES was
not shown to have an independent association
with endometrial cancer stage at diagnosis.4
Several studies have shown racial/ethnic
differences in the availability of treatment options or the quality of cancer treatment.16
Among women who had advanced-stage endometrial cancer, White women were more
likely than African American women to receive surgery and radiation therapy.10 In the
NCI’s Black/White cancer survival study, substantially more White women had hysterectomies as their primary treatment than African American women did (95.4% vs 70.5%),
and this racial/ethnic difference was apparent
within each disease stage.4 SES differences
may have contributed to these observed racial/
ethnic differences; however, this was not evaluated in the Bain et al. and NCI studies. The
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objective of our population-based retrospective cohort study was to evaluate the association between SES (measured at the aggregate
census tract level) and racial/ethnic differences in stage at diagnosis, treatment received, and survival.

METHODS
Study Population and Eligibility
The study population was selected from
the Detroit-area SEER cancer registry, a
population-based registry of all incident cancers that occurred among residents of Macomb, Oakland, and Wayne counties in the
state of Michigan. Registry data included information about demographics and tumor
characteristics, first course of cancer-directed
treatment, and time from diagnosis until
death or last follow-up. African American and
White women who were diagnosed with a
primary cancer of the uterine corpus between
January 1, 1990, and December 31, 1998,
were eligible for our study; only women who
had in situ cancers, uterine sarcomas, or a
previous history of cancer other than basal or
squamous cell carcinoma of the skin were excluded. The final study population of 3168
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White and 488 African American women included all the eligible women.
We conducted a validation substudy to estimate the validity of ecologically assigned SES
variables. This information was obtained from
a separate project where all African American
cases from 1998 and a randomly selected
subset of White cases from 1998 were selected from the same registry on the basis of
the same eligibility criteria. There were 107
women (27 African American and 80 White)
who had information available for the validation substudy (response rate = 48.4%), which
represented 26% of the eligible cases diagnosed in 1998. The women’s SES information was collected via telephone interviews
or mailed questionnaires.

Measures
Outcome variables were stage at diagnosis,
treatment, and survival. Stage at diagnosis
was classified as localized, regional, distant,
or unstaged,17 and it was dichotomized as advanced stage (regional or distant) and not advanced stage (localized). Primary treatment
via hysterectomy and/or radiation therapy
was obtained from SEER records. Receipt of
chemotherapy, hormonal therapy, and immunotherapy was not evaluated, because
SEER data are generally captured from hospital records and these treatments are frequently given outside the hospital setting. Survival time was measured from date of
diagnosis to date of death. For patients who
were still alive, data were censored on the
basis of the date of last follow-up visit.
Tumor histology was classified in accordance with the International Classification of
Diseases for Oncology.18 Categories for less
aggressive adenocarcinomas (endometrioid
adenocarcinoma, mucinous adenocarcinoma)
and more aggressive adenocarcinomas (clear
cell adenocarcinoma, serous papillary adenocarcinoma, squamous carcinoma, undifferentiated carcinoma) also were created.1,19–21
Tumor grade was classified as well differentiated, moderately differentiated, poorly differentiated, undifferentiated, and unknown.
SEER cancer registry data do not include
individual-level SES information; however,
each case’s registry data are geocoded to a
census tract on the basis of residence at diagnosis. For our study, census tract was used to

link each study case to census tract–level SES
variables in the 1990 US Census of Population and Housing Summary Tape File 3A.22
The 3656 women in our study lived in 966
unique census tracts in the Detroit metropolitan area. Census tract information was missing for 17 women, who composed less than
0.5% of the study population.
Median census tract household income
was ecologically assigned on the basis of residence at diagnosis after reported income was
inflated to 1998 dollars with the consumer
price index (CPI). For statistical analyses, we
used the natural logarithm of median household income. Mean years of education was
estimated by multiplying the race-specific
number of individuals at each educational
level by the midpoint of that level and then
summing over all levels and dividing by the
total. On the basis of previous studies of socioeconomic effects on health, we used a derived variable for “lives in an undereducated
tract,” which was defined as women who
lived in census tracts where 25% or more of
the adults aged 25 years and older who were
of the same race/ethnicity did not have a
high school diploma.23

Statistical Methods
The validity of ecologically assigned SES variables was ascertained by comparing these variables with information obtained during the interview. The validity of mean years of education
was evaluated with the Pearson product moment correlation coefficient. The validity of median household income, which was collapsed
into the same categories obtained during the interview, was evaluated with the Spearman rank
order correlation coefficient.
Differences in proportions were evaluated
with the χ2 test; differences between means
were evaluated with the t test. Survival was
modeled with the Kaplan-Meier method, and
racial/ethnic differences were evaluated with
the log-rank test. Univariate associations were
evaluated with the Wald χ2 test; parameters
found to be significant (P < .05) were retained
for multivariate analysis. Interactions that
were found to be significant at the 10% level
(Wald χ2) were retained for multivariate
analyses, where stepwise logistic regression
was used to evaluate advanced stage and
treatment, and Cox proportional hazards re-
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gression was used to evaluate survival. The
criteria for retaining variables were P < .05
for main effects and P < .10 for interactions.
All analyses were 2-sided at a level of .05
and were performed with SAS software.24,25

RESULTS
Demographic and Socioeconomic
Characteristics
Demographic and socioeconomic characteristics are shown in Table 1. More than half
the study population resided in Wayne
County, and more than 90% of the African
American women resided in Wayne County.
The median age at diagnosis (65 years) did
not differ between African American and
White women. African American women
were less likely to be married at the time of
diagnosis than White women were.
More than 80% of the African American
women lived in undereducated tracts compared with only 34% of the White women
(P = .001). Median household income among
African American women was about half that
among White women ($22 829 vs $51 275,
respectively; P = .0001). Notably, 78% of the
African American women compared with
17% of the White women (P = .001) lived in
census tracts where the median household incomes were in the lowest quartile.

Validation Substudy
The validation substudy found reasonably
good correspondence26 between ecologically
assigned income and self-reported income
(Spearman correlation coefficient = 0.52).
The self-reported mean years of education
was 13.4 (SD = 2.10), and the ecologically
assigned mean years of education was 12.5
(SD = 1.13); the correlation of these 2 measures of education was weak (Pearson product moment correlation coefficient = 0.37).26
Because of the poor validity of ecologically
assigned education, we did not include education in predictive models for stage at diagnosis, treatment, and survival.

Stage at Diagnosis
African American women were significantly more likely to have aggressive endometrial cancer in terms of histology (P = .001)
and tumor grade (P = .001) (Table 1). Among
women who had known stage at diagnosis,
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TABLE 1—Demographic, Socioeconomic, and Tumor-Related Characteristics Among African
American and White Women Who Had Endometrial Cancer: Detroit, Mich, Tri-County Area,
1990–1998

County, no. (%)
Macomb
Oakland
Wayne
Age
Mean, y (SD)
Aged < 65 y, no. (%)
Aged ≥ 65 y, no. (%)
Marital status, no. (%)
Single
Married
Separated/divorced
Widowed
Unknown
Education
Adults in tract with highest educational level
in category shown, mean % (SD)
No high school diploma
High school diploma
Some college
≥ 4-year college degree
≥ High school diploma
Lived in undereducated census tract,b no., (%)
Mean years education attained
Median
Mean (SD)
Income
Median householdc
Median
Mean (SD)
Lived in lowest income quartile,d no., (%)
Histology, no. (%)
Endometrioid
Clear cell
Serous papillary
Mucinous
Undifferentiated
Squamous
Other
Nonaggressive histology
Aggressive histology
Stage of disease, no. (%)
Localized
Regional
Distant
Unknown
Not advanced
Advanced

Pa

African American

White

7 (1.4)
35 (7.2)
446 (91.4)

801 (25.3)
997 (31.5)
1370 (43.2)

64.4 (12.8)
231 (47.3)
257 (52.7)

64.1 (12.3)
1537 (48.5)
1631 (51.5)

92 (18.9)
150 (30.7)
65 (13.3)
173 (35.5)
8 (1.6)

340 (10.7)
1674 (52.8)
236 (7.4)
876 (27.7)
42 (1.3)

36.3 (13.75)
20.5 (6.81)
26.4 (9.06)
10.0 (12.44)
62.7 (13.80)
394 (81.4)

20.8 (11.44)
30.2 (8.38)
26.9 (5.86)
20.1 (15.49)
78.2 (11.44)
1063 (33.7)

<.0001
<.0001
.2226
<.0001
<.0001
<.001

11.4
11.6 (1.13)

12.5
12.6 (1.18)

<.0001

<.001

22,829
27,008 (15,463.4)
382 (78.3)

51,275
54,888 (22,149.5)
541 (17.1)

350 (71.7)
27 (5.5)
69 (14.1)
8 (1.6)
16 (3.3)
10 (2.1)
8 (1.6)
358 (74.6)
122 (25.4)

2844 (89.8)
52 (1.6)
123 (3.9)
59 (1.9)
57 (1.8)
16 (0.5)
17 (0.5)
2903 (92.1)
248 (7.9)

267 (54.7)
109 (22.3)
66 (13.5)
46 (9.4)
267 (60.4)
175 (39.6)

2303 (72.7)
530 (16.7)
254 (8.0)
81 (2.6)
2303 (74.6)
784 (25.4)

.5662
.627
<.001

<.0001
<.001
<.001

<.001
<.001

<.001
Continued
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approximately 40% of the African American
women presented with advanced-stage disease compared with only 25% of the White
women (P = .001).
In univariate analyses, the risk for African
American women to present with advancedstage disease was approximately twice that for
White women (odds ratio [OR] = 1.93; 95%
confidence interval [CI] = 1.57, 2.37) (Table 2).
Increasing age, aggressive histology, and poor
tumor grade were associated with increased
risk for advanced-stage disease, whereas
higher family income was associated with decreased risk for advanced-stage disease. In
multivariate analysis (stepwise logistic regression), after we adjusted for age, tumor grade,
and histology, African American women were
still 41% more likely to present with advancedstage disease (P = .0079).
On the basis of previous studies that
showed collinearity of race with income,27 an
alternate model was created to force median
family income to be retained in the stepwise
logistic regression model. With this model,
race/ethnicity was no longer a significant independent predictor of advanced-stage disease, whereas higher median family income
was inversely associated with advanced-stage
disease (OR = 0.83; 95% CI = 0.69, 0.99). A
third model was created to force both race/
ethnicity and median family income in the
stepwise logistic regression model. When we
used the likelihood ratio test, this third model
was inferior to both the other models. Notably, estimates of the odds ratios for age,
tumor grade, and histology remained consistent across the 3 models, which suggests it
would be difficult to distinguish the independent contributions of race/ethnicity and income level to advanced-stage disease.
Because of the strong association between
tumor biology and stage at diagnosis, we performed analyses stratified by “aggressive” and
“nonaggressive” histology to determine the association between race/ethnicity and stage at
diagnosis among these subgroups. Among
women who had aggressive endometrial tumors, race/ethnicity (P = .8487), age (P =
.1117), and median family income (P = .9224)
were not associated with stage at diagnosis;
only poor tumor grade was associated with
advanced stage at diagnosis (OR = 13.37;
95% CI = 1.64, 108.87). However, among
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TABLE 1—Continued
Tumor grade, no. N(%)
Well differentiated
Moderately differentiated
Poorly differentiated
Undifferentiated
Unknown

<.001
108 (22.1)
118 (24.2)
118 (24.2)
49 (10.0)
95 (19.5)

1447 (45.7)
905 (28.6)
410 (12.9)
80 (2.5)
326 (10.3)

Means were compared using the t test; proportions were compared with the Mantel–Haenszel χ2 test.
≥ 25% in census tract did not have a high school diploma.
c
Inflated to 1998 dollars in accordance with the Consumer Price Index (CPI) on the basis of the patient’s census tract at the
time of diagnosis.
d
Lowest quartile = $6613–$38 378 inflated to 1998 dollars in accordance with the CPI on the basis of the patient’s census
tract at the time of diagnosis.
a

b

women who had endometrial tumors with
nonaggressive histology, the results were
nearly identical to those shown in Table 2.
Similar to the multivariate analysis for the full
study population, where either race or median family income, but not both, was independently associated with stage at diagnosis,
the multivariate analysis of the subgroup of
women who had nonaggressive endometrial
tumors showed that either race or median
family income, but not both, was associated
with stage at diagnosis.

Treatment
The predominant treatment for endometrial cancer was hysterectomy—89.4% of all
women received a hysterectomy as their first
course of cancer-directed therapy (Table 3).
When we controlled for stage at diagnosis,
African American women were less likely to
receive a hysterectomy (P = .001). This difference in hysterectomy was most pronounced
among women who had localized disease,
where 95.6% of the White women received a
hysterectomy compared with 89.1% of the
African American women (P = .001). The
most common reason for not having a hysterectomy was “contraindicated/not recommended.” There was not a significant racial/
ethnic difference in reason for not having a
hysterectomy; further analysis of reason for
not having a hysterectomy was not performed
because there was a lack of standard methods
for recording these data in hospital records
from which the data were abstracted.
In the univariate analyses, African American women were 61% less likely than White

women to have a hysterectomy as primary
treatment (OR = 0.39; 95% CI = 0.30, 0.50)
(Table 2). In the multivariate analysis, women
of increased age and women who presented
with advanced-stage disease were less likely
to receive a hysterectomy, whereas higher
median household income was associated
with increased likelihood of having a hysterectomy. Notably, race/ethnicity was not an
independent predictor of hysterectomy in the
multivariate analysis. Because hysterectomy is
most frequently recommended for women
who have local-stage disease, the analysis of
predictors of hysterectomy was repeated
among the subgroup of women who had
local-stage disease only. The results were
nearly identical (Table 2).
African American women were more
likely than White women to receive radiation therapy (36.1% vs 30.7%) (Table 3).
When we controlled for stage at diagnosis,
this difference was not statistically significant (P = .204). When compared with
White women, African American women
who had local-stage disease tended to receive radiotherapy more frequently (28.1%
vs 23.7%), yet African American women
who had distant-stage disease tended to receive radiotherapy less frequently (27.3%
vs 34.6%). These differences were not statistically significant.

Survival
During the 9-year study period, 1066
(29.2%) women died. The proportion of African American women who died (233
women, 47.7%) was higher than that among
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White women (833 women, 26.3%) (P <
.001). Overall survival time was shorter
among African American women (Wilcoxon
χ2 = 130.8, df = 1, P = 0.0001), and this
racial/ethnic difference in survival time was
apparent within each disease stage (Figure 1).
The median survival time among African
American women was 61.1 months (95%
CI = 48.8–71.6 months); among White
women, the median survival time was greater
than 121 months, more than twice that for
African American women.
In general, older women (aged ≥ 65 years)
had shorter survival time compared with
younger women (aged < 65 years) (mean =
75.7 months vs 103.5 months; logrank P <
.0001). African American women were more
likely to die at younger ages ( < 65 years
vs ≥ 65 years) compared with White women
(32.6% vs 23.3%; P = .038), and the survival
time among African American women was
shorter than that among White women within
each of these age strata (P < .001).
In the univariate analysis, African American women who had endometrial cancer
were 2.33 times more likely to die than
White women (P < .0001) (Table 2). In the
best-fitting multivariate model, African American ethnicity, increased age, aggressive histology, advanced-stage disease, and poor tumor
grade were independently associated with an
increased risk for death, and higher median
household income and having had a hysterectomy were independently associated with a
decreased risk for death. Additionally, there
were 2 significant interactions: advancedstage disease was more strongly associated
with increased risk for death among younger
women (< 65 years) than among older
women (≥ 65 years), and African American
women had a higher risk for death at younger ages compared with White women.
Racial/ethnic differences in survival time
also were evaluated by cause of death. For
deaths caused by noncancer causes, there was
a substantial racial/ethnic difference in survival time (median = 16.7 months among African American women vs 32.3 months among
White women; logrank P = .0002). However,
racial/ethnic differences in survival time
were not observed for deaths caused by endometrial cancer (median survival = 14.2
months among African American women vs
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TABLE 2—Variables Associated With Advanced-Stage Disease, Hysterectomy, and Risk for
Death Among African American and White Women Who Had Endometrial Cancer: Detroit,
Mich, Tri-County Area, 1990–1998
OR or RRa

95% CI

Variables associated with advanced-stage disease
Univariate results
Race/ethnicity (African American vs White)
OR = 1.93
1.57, 2.37
Age (5-year increase in age)
OR = 1.12
1.09, 1.16
Histology (aggressive vs nonaggressive)
OR = 4.88
3.86, 6.16
Tumor grade
OR = 5.19
4.29, 6.26
Median family income
OR = 0.65
0.56, 0.76
Multivariate results
Model selected:
Race/ethnicity (African American vs White)
OR = 1.41
1.09, 1.81
Age
OR = 1.01
1.00, 1.02
Tumor grade
OR = 4.28
3.52, 5.20
Histology (aggressive vs nonaggressive)
OR = 2.62
1.93, 3.55
Alternate model that forced income:
Median family income
OR = 0.83
0.69, 0.99
Age
OR = 1.01
1.00, 1.02
Tumor grade
OR = 4.31
3.55, 5.24
Histology (aggressive vs nonaggressive)
OR = 2.73
2.02, 3.69
Variables associated with hysterectomy
Univariate results for all stages of disease
Race/ethnicity (African American vs White)
OR = 0.39
0.30, 0.50
Age (5-year increase in age)
OR = 0.77
0.73, 0.81
Stage (advanced vs not advanced)
OR = 0.27
0.21, 0.34
Median family income
OR = 2.16
1.77, 2.63
Multivariate results for all stages of disease
Model selected:
Median family income
OR = 1.70
1.34, 2.15
Age
OR = 0.95
0.94, 0.96
Stage (advanced vs not advanced)
OR = 0.31
0.24, 0.40
Univariate results for local stage
Race/ethnicity (African American vs White)
OR = 0.38
0.25, 0.59
Age (5-year increase in age)
OR = 0.78
0.72, 0.85
Median family income
OR = 2.27
1.64, 3.14
Multivariate results for local stage
Model selected:
Median family income
OR = 2.13
1.53, 2.97
Age
OR = 0.95
0.94, 0.97
Variables associated with risk for death
Univariate results
Race/ethnicity (African American vs White)
RR = 2.33
1.75, 3.10
Age
RR = 1.07
1.06, 1.07
Histology (aggressive vs nonaggressive)
RR = 3.64
3.14, 4.21
Tumor grade
RR = 2.84
2.44, 3.29
Stage (advanced vs not advanced)
RR = 4.67
4.12, 5.30
Median family income
RR = 0.51
0.45, 0.57
Hysterectomy (yes vs no)
RR = 0.19
0.17, 0.22

P

<.0001b
<.0001b
<.0001b
<.0001b
<.0001b
<.0001c
.0079b
.0073b
<.0001b
<.0001b
<.0001c
.0456b
.0123b
<.0001b
<.0001b

<.0001b
<.0001b
<.0001b
<.0001b
<.0001c
<.0001b
<.0001b
<.0001b
<.0001b
<.0001b
<.0001b
<.0001c
<.0001b
<.0001b

<.0001b
<.0001b
<.0001b
<.0001b
<.0001b
<.0001b
<.0001b
Continued
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14.7 months among White women; logrank
P = .7953). The multivariate analysis was repeated among the subgroup of women who
died as a result of endometrial cancer. Among
this subgroup, increased age and advancedstage disease were still associated with an increased risk for death, and having had a hysterectomy was still associated with decreased
risk for death. Race/ethnicity was not associated with risk for death.

DISCUSSION
Among this population-based study group,
higher median household income was associated with a decreased likelihood of presenting with advanced-stage disease, an increased
likelihood of having had a hysterectomy as
primary treatment, and a decreased risk for
death. In the multivariate analyses, the results suggested that income level and race/
ethnicity were somewhat interchangeable
when we examined differences in stage at diagnosis and treatment.
In the multivariate analysis, African American ethnicity and decreased median household income were associated with advancedstage endometrial cancer independently but
not simultaneously. When the analysis was
stratified into subgroups of aggressive versus
nonaggressive endometrial tumors, a notable
pattern emerged: among women who had
aggressive endometrial tumors, neither race/
ethnicity nor median family income was associated with stage at diagnosis, which suggests that sociocultural factors may not differentiate prognostic outcomes among
women who had aggressive endometrial tumors. However, among women who had
nonaggressive endometrial tumors, race/
ethnicity or median family income, but not
both, was independently associated with
stage at diagnosis. This finding suggests that
race/ethnicity and SES similarly influence
the risk for presenting with advanced-stage
endometrial cancer among women who have
nonaggressive endometrial cancer, who usually have an excellent prognosis when tumors are detected early.
Our study showed that higher income
was associated with an increased likelihood
of receiving a hysterectomy as the primary
treatment for endometrial cancer. Although
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TABLE 2—Continued
Multivariate results
Model selected:
Race/ethnicity (African American vs White)
Age (in quartiles)
Histology (aggressive vs nonaggressive)
Stage (advanced vs not advanced)
Tumor grade
Median family income
Hysterectomy (yes vs no)
Interaction between race/ethnicity and age
Interaction between age and stage of disease

RR = 1.73
RR = 1.84
RR = 1.71
RR = 4.74
RR = 1.60
RR = 0.80
RR = 0.23
RR = 0.64
RR = 0.54

1.26, 2.37
1.69, 2.01
1.39, 2.09
3.72, 6.03
1.36, 1.88
0.68, 0.94
0.19, 0.28
0.45, 0.91
0.41, 0.71

<.0001c
.0007b
<.0001b
<.0001b
<.0001b
<.0001b
.0065b
<.0001b
.0141b
<.0001b

Note. OR = odds ratio; RR = relative risk; CI = confidence interval.
a
ORs derived from the logistic regression model; RRs derived from the Cox proportional hazards model.
b
Derived from Wald χ2.
c
Derived from score statistic.

TABLE 3—Treatment for Endometrial Cancer Among African American and White Women
Who Had Endometrial Cancer: Detroit, Mich, Tri-County Area, 1990–1998

Hysterectomy, no. (%)
Local stage
Regional stage
Distant stage
Unknown stage
No hysterectomy, no. (%)
Reason for no hysterectomy
Other surgery (e.g., biopsy, D&C)
Contraindicated/not recommended
Unknown reason
Refused
Planned
Unknown if performed
Radiation Therapy, no. (%)
No
Yes
Local stage
Regional stage
Distant stage
Unknown stage

Total

African American

White

P

3270 (89.4)
2439 (94.9)
568 (88.9)
230 (71.9)
33 (26.0)
386 (10.6)

388 (79.5)
238 (89.1)
94 (86.2)
45 (68.2)
11 (23.9)
100 (20.5)

2882 (91.0)
2201 (95.6)
474 (89.4)
185 (72.8)
22 (27.2)
286 (9.0)

<.001a,b
<.001b
.334b
.455b

16 (4.2)
249 (64.5)
50 (13.0)
36 (9.3)
31 (8.0)
4 (1.0)

6 (6.0)
58 (58.0)
12 (12.0)
13 (13.0)
11 (11.0)
0 (0.0)

10 (3.5)
191 (66.8)
38 (13.3)
23 (8.0)
20 (7.0)
4 (1.4)

2503 (68.5)
1149 (31.5)
621 (24.2)
392 (61.3)
106 (33.1)
30 (24.4)

312 (63.9)
176 (36.1)
75 (28.1)
68 (62.4)
18 (27.3)
15 (32.6)

2191 (69.3)
973 (30.7)
546 (23.7)
324 (61.1)
88 (34.6)
15 (19.5)

.176b

.204b,c
.113b
.807b
.258b
.102b

a

For hysterectomy vs no hysterectomy, after stage of disease was controlled.
Mantel–Haenszel χ2 test.
c
For radiotherapy vs no radiotherapy, after stage of disease was controlled.
b

epidemiological studies of all-cause hysterectomies have shown that lower SES is associated with increased receipt of hysterectomy,28
only 11% of the hysterectomies in the United
States are performed to treat uterine can-

cer.29,30 Variables such as age, race/ethnicity,
geographic residence, and medical history31
also may influence whether hysterectomies
are performed to treat women who have endometrial cancer. In the univariate analysis,
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African American women had a decreased
likelihood of receiving a hysterectomy. This
association was apparent even within the subgroup of women who had local-stage disease,
where hysterectomy is usually recommended,
and is consistent with findings from a recent
literature review that found evidence of racial/
ethnic disparities in the receipt of definitive
primary-cancer therapy.16 However, in our
multivariate analysis, income, but not race/
ethnicity, was independently associated with
having had a hysterectomy. Therefore, the
racial/ethnic disparities in treatment for endometrial cancer may be mediated by differences in SES. Additionally, the prevalence of
comorbid factors may represent contraindications to radical hysterectomy and may potentially confound the associations we
found between treatment and race/ethnicity
and SES. However, the availability of alternative options, such as vaginal hysterectomy with laparoscopic lymphadenectomy
among medically compromised patients,
emphasizes the importance of availability of
quality medical care.32,33
When compared with White women, the
African American women in our study had an
increased risk for death after we controlled for
aggressive tumor biology, advanced age, treatment, and income; this association was particularly apparent among younger African American women (P = 0.0001). However, when
survival was evaluated by cause of death,
racial/ethnic differences were observed only
among noncancer-related deaths. This result
is different than that reported by Bach et al.,
where the risk for death caused by uterine
cancer among African Americans was still
twice that among Whites after they controlled
for stage of disease, treatment, and other
causes of mortality (hazard ratio = 2.08; 95%
CI = 1.34, 3.21).34 Among women diagnosed
with endometrial cancer, this might suggest
that the racial/ethnic differences subsequently observed in survival are influenced
by variables unrelated to endometrial cancer,
including competing causes of mortality.
However, these results need to be interpreted
with caution because cause of death was not
validated in our study.
A limitation to our study was the use of
census data collected in 1990 for assigning
SES variables to cases diagnosed between
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FIGURE 1—Survival, overall and by stage at diagnosis, among African American and White women who had endometrial cancer in the Detroit tricounty area, 1990–1998: (a) all stages combined, (b) local, (c) regional, (d) distant.

1990 and 1998, thus allowing census data
to be extrapolated over an 8-year period.
However, a recent methodological study
showed little impact when census data up
to 10 years were used.27 Also, census block
group data are preferable to the use of census tract data because the former minimizes heterogeneity in the unit of aggregation as a result of the smaller number of
persons included in the aggregate.35 However, a recent methodological study
showed little gain in accuracy when census
block group data were used in place of
census tract data.36

A major strength of our study was the generalizability that was a result of the large study
population we obtained from a populationbased registry that had complete ascertainment of cases. Very few data items were missing, and the registry provided a range of 2.7
to 10.6 years of follow-up.

CONCLUSIONS
The relationship between SES and cancer
survival is complex because SES has an impact on multiple risk factors associated with
neoplastic transformation, progression, and
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death. Our study is unique in its examination
of the impact of SES, independently of race/
ethnicity, among a geographically defined patient population that had endometrial cancer.
Although age and tumor biology were strongly
associated with prognosis, women at lower income levels were more likely to manifest
advanced-stage disease, less likely to receive a
hysterectomy as their primary treatment, and
had poorer survival rates. Because of the strong
association between SES and race/ethnicity,
improving access to quality health care
among low-SES women to facilitate earlier diagnosis and optimal treatment may serve to
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diminish the racial/ethnic difference in endometrial cancer survival.
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Is Lipid-Lowering Therapy Underused by African Americans
at High Risk of Coronary Heart Disease Within the
VA Health Care System?
| LeChauncy D. Woodard, MD, MPH, Nancy R. Kressin, PhD, and Laura A. Petersen, MD, MPH

Coronary heart disease causes more than
500 000 deaths annually in the United States.1
Although studies indicate a reduction in coronary heart disease mortality across all ethnic
groups, this decline has been less significant in
African Americans.2 Researchers have examined numerous potential causes of this disparity, including the more frequent occurrence of
coronary heart disease risk factors seen in the
African American population.3–5 One of the
most significant of these coronary risk factors
is hypercholesterolemia. The association between hypercholesterolemia and coronary
heart disease has been well established and is
consistent across gender, race/ethnicity, and
age.6–13 Several clinical trials conclusively
demonstrated that lowering total cholesterol
and low-density lipoprotein (LDL) levels in patients with coronary heart disease resulted in
substantial reductions in recurrent ischemia,
mortality, and need for revascularization procedures.14–19 These findings and clinical guidelines established by the National Cholesterol
Education Program (NCEP)20 indicate that vigorous cholesterol management is required in
patients with coronary heart disease.
Despite widespread dissemination of the
NCEP guidelines and clear evidence that appropriate cholesterol management favorably
affects coronary heart disease morbidity and
mortality, hypercholesterolemia remains inadequately diagnosed and treated. Studies have
indicated that 33–50% of patients with
known coronary heart disease do not receive
screening with comprehensive lipid panels.21–23 Rates of treatment with cholesterollowering therapy are similarly low, with only
one third of appropriate patients receiving
lipid-lowering medications.24 Other studies
have revealed that 25% or fewer patients
achieve target LDL levels.21,22,25,26
Studies of the influence of patient race
on the management of hypercholesterol-

Objectives. We examined whether racial differences exist in cholesterol monitoring, use of lipid-lowering agents, and achievement of guideline-recommended lowdensity lipoprotein (LDL) levels for secondary prevention of coronary heart disease.
Methods. We reviewed charts for 1045 African American and White patients
with coronary heart disease at 5 Veterans Affairs (VA) hospitals.
Results. Lipid levels were obtained in 67.0% of patients. Whites and African
Americans had similar screening rates and mean lipid levels. Among the 544
ideal candidates for therapy, rates of treatment and achievement of target LDL levels were similar.
Conclusions. We found no disparities in cholesterol management. This absence of disparities may be the result of VA quality improvement initiatives or prescription coverage through the VA health care system. (Am J Public Health. 2004;
94:2112–2117)

emia have provided inconsistent results. In
population-based surveys conducted from
1985–1994, African Americans reported
lower rates of awareness, screening, and treatment of high cholesterol than Whites.27–29 By
contrast, more recent data from the 1996
Medical Expenditure Study and the Cardiovascular Health Study showed no differences between African American and White patients
in rates of cholesterol screening and treatment.30,31 Although these studies provided valuable information about recent trends in the
diagnosis and treatment of hypercholesterolemia, they largely focused on primary prevention. Therefore, they do not adequately reflect treatment of patients with coronary heart
disease who are at highest risk for recurrent
events. Given that African Americans have a
greater risk of death from coronary heart disease than Whites and that cholesterol lowering confers substantial survival benefits, it is
imperative to identify whether disparities in
cholesterol monitoring and treatment exist,
particularly among the high-risk group of patients with established disease.
We examined a cohort of 1045 veterans
with established coronary heart disease to determine whether racial differences exist in cholesterol management for secondary prevention
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of coronary heart disease. Importantly, prior
studies of racial disparities in health care use
may have been confounded by unequal access
to health care services, such as preventive
health screening and prescription medications.
Hyperlipidemia is asymptomatic, and lipid-lowering agents are expensive. Thus, patients with
limited incomes may choose not to comply
with lipid-lowering therapy. Therefore, because
the effects of medication costs and insurance
access are minimized in the Veterans Affairs
(VA) health care system, VA hospitals provide
an ideal setting to examine racial disparities in
treatment.32

METHODS
Study Design and Population
Data were collected from baseline surveys
and medical records of patients who participated in a study that examined differences between African American and White patients
in attitudes regarding use of invasive cardiac
procedures.33 To establish a prospective cohort of patients who were likely to have coronary heart disease, we screened the results of
all cardiac nuclear imaging studies performed
at 5 VA hospital sites (Atlanta/Decatur, Ga,
Durham, NC, Houston, Tex, Pittsburgh, Pa,
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and St. Louis, Mo) between August 1, 1999,
and January 31, 2001. We initially identified
5278 patients who underwent a nuclear imaging study. Of these, 2335 (44%) met criteria for a positive study. A study was positive if
there was any evidence of reversible cardiac
ischemia. We excluded 961 patients for the
following reasons: 456 (20%) could not be
contacted to enroll them in the study; 78 (3%)
had impaired mental status; 32 (1%) were in
another research study determining their cardiac treatment; 102 (4%) were not African
American or White; 189 (8%) underwent a
cardiac procedure in the preceding 6 months;
5 (< 1%) were not veterans; and 99 (4%)
were excluded for miscellaneous other reasons (e.g., patient died before study enrollment). After these exclusions, 1374 patients
with positive imaging studies remained. Of
these, 329 refused to participate, did not return their informed consent, or requested
questionnaires but did not return them. Thus,
1045 patients were included in the final cohort, representing a 76% response rate
(1045/1374 = 76%). Of the 1045 participants, 236 were African American and 809
were White. Ninety-eight percent of patients
in our study were men, reflecting the predominantly male population served by the Department of Veterans Affairs. This sample size provided 80% power to detect a 10% difference
in the use of lipid-lowering agents between African American and White patients.
We examined racial differences in cholesterol monitoring and treatment for secondary
prevention of coronary heart disease. Because
every participant had a diagnosis of coronary
heart disease, all were deemed appropriate for
secondary prevention. We examined computerized medical records to determine documented lipid levels, appropriateness for treatment with lipid-lowering therapy, medication
use, contraindications to lipid-lowering medications, and coexisting medical conditions. Total
cholesterol and LDL levels documented within
3 months before enrollment or during any inpatient admission after enrollment were included in this analysis. Participants completed
baseline surveys to provide demographic data.

Guidelines for Cholesterol Management
Appropriate diagnosis and treatment of
hypercholesterolemia was based on the

NCEP Adult Treatment Panel II guidelines,
which were in effect at the time of study enrollment.20 These guidelines stated that for
secondary prevention in patients with coronary heart disease, lipid levels should be obtained for all patients, and therapy should be
initiated on the basis of LDL cholesterol levels. The target of therapy in these patients is
an LDL level of 100 mg/dL or less. Liver
disease and allergy to lipid-lowering agents
are absolute contraindications to the use of
hydroxymethylglutaryl-CoA reductase inhibitor (statin) therapy for management of
hypercholesterolemia, and age younger than
35 years old, dementia, and terminal illness
are relative contraindications. Therefore, candidates were considered ideal for treatment if
they had an LDL cholesterol level exceeding
100 mg/dL or were receiving lipid-lowering
therapy during the study period, were at least
35 years old, and did not have a diagnosis of
dementia, alcohol abuse (a significant contributor to liver disease), cirrhosis, terminal
illness, or lipid-lowering agent allergy.

Study Variables
The independent variable was selfreported race. The dependent variables
were cholesterol monitoring, treatment with
lipid-lowering agents, and achievement of
target LDL levels. We ascertained use of the
following classes of lipid-lowering agents:
hydroxymethylglutaryl-CoA reductase inhibitors, fibrates, bile acid resins, and niacin.
These medication classes were combined
into a dichotomous (treatment yes or no)
variable.

Data Collection
Registered nurses with extensive cardiology
and chart review experience abstracted data
from the medical records. Patient demographics; documented lipid values; relevant laboratory values; and data on lipid-lowering agent
use, adverse reaction to lipid-lowering agents,
and comorbid medical conditions, including
coronary heart disease risk factors, were collected on all patients.

Data Analysis
We used Statistical Analysis Software (SAS),
Version 8.2 (SAS Institute Inc., Cary, NC) to
perform statistical analyses. Simple descriptive
statistics were used to describe the study pop-
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ulation. We used χ2 and t tests to assess racial
differences in cholesterol monitoring and the
use of lipid-lowering agents where appropriate. We assessed lipid-lowering agent use in
the entire population and in ideal candidates
only. For the ideal candidate analysis, patients
with contraindications to lipid-lowering agent
use were excluded regardless of whether they
were already receiving therapy.

RESULTS
Patient Characteristics
The cohort consisted of 236 African American and 809 White patients. Table 1 displays
the characteristics of these patients by race.
African Americans were more likely than
Whites to be younger and unmarried (both
P < .01), but there was no difference between
the two groups in educational level attained.
African American patients were more likely
than White patients to have a history of hypertension (85.7% vs 76.2%, respectively;
P = .002). African American participants were
less likely than White participants to have had
a prior myocardial infarction or cerebrovascular accident, hypercholesterolemia, chronic
obstructive pulmonary disease, prior coronary
artery bypass graft surgery, or prior percutaneous coronary intervention (all P < .05). The
two groups had similar rates of smoking, angina, and peripheral arterial disease.

Cholesterol Screening
Table 2 displays cholesterol screening information for the two groups. African American and White patients were equally likely to
receive cholesterol monitoring. There were
no differences between the two groups in
rates of documented total cholesterol and
LDL values. Similarly, there were no differences between African Americans and
Whites in the percentage of patients receiving
any cholesterol (total cholesterol or LDL)
monitoring (64.8% vs 67.6%, respectively;
P = .42). These results indicate that, although
rates of cholesterol screening are similar between African Americans and Whites, approximately one third of all patients with established coronary heart disease did not
receive appropriate cholesterol monitoring in
the time interval we examined. Of those patients receiving cholesterol screening, African
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TABLE 1—Characteristics of African American and White Patients With Coronary Heart
Disease Who Underwent Cardiac Nuclear Imaging Studies (n = 1045): 5 VA Hospitals,
August 1, 1999, through January 31, 2001
White (n = 809)

African American (n = 236)

P

63.3 (9.7)
12.1 (2.7)
37.8

61.3 (11.1)
11.9 (2.8)
52.1

.008
.32
<.0001

17.8
31.1
76.2
65.0
27.3

17.2
35.1
85.7
54.8
18.7

.85
.25
.002
.005
.008

62.9
30.9

63.8
33.2

.81
.51

33.9
64.8
24.2
23.7
17.7
17.7

25.7
65.5
8.2
11.6
9.5
16.0

.02
.84
<.0001
<.0001
.003
.55

Mean age (SD), y
Mean education (SD), y
Unmarried, %
History of disease, %
Congestive heart failure
Diabetes
Hypertension
Hypercholesterolemia
Chronic obstructive pulmonary disease
Smoking status, %
Former smoker
Current smoker
Cardiovascular disease diagnosis, %
Prior myocardial infarction
Angina
Prior coronary artery bypass graft surgery
Prior percutaneous coronary intervention
Prior cerebrovascular accident
Peripheral arterial disease
Note. VA = Veterans Affairs.

TABLE 2—Comparison of Cholesterol Measurements in African American and White Patients
With Coronary Heart Disease Who Underwent Cardiac Nuclear Imaging Studies (n = 1045):
5 VA Hospitals, August 1, 1999, through January 31, 2001
White (n = 809)
Lipid level documented, %
Total cholesterol
Low density lipoprotein
Total cholesterol or LDL
Total cholesterol, mean (SD), mg/dLa
LDL, mean (SD), mg/dLb

African American (n = 236)

66.0
57.2
67.6

62.3
55.1
64.8

188.7 (48.8)
112.4 (37.8)

194.0 (63.8)
118.2 (41.1)

P

.29
.56
.42
.13
.27

Note. VA = Veterans Affairs; LDL = low-density lipoprotein.
a
For those patients who had total cholesterol levels documented (n = 681).
b
For those patients who had LDL levels documented (n = 593).

American and White patients had similar
mean total cholesterol values (194.0 mg/dL
vs 188.7 mg/dL, respectively; P = .13) and
mean LDL values (118.2 mg/dL vs 112.4
mg/dL, respectively; P = .27).

Use of Lipid-Lowering Therapy
Table 3 displays the use of lipid-lowering
therapy in the two groups. We initially as-

sessed overall use of lipid-lowering medications in the entire sample, without exclusions
for ideal candidates. Among all patients in
our cohort, African Americans were less
likely than Whites to receive treatment with
lipid-lowering agents (46.2% vs 59.6%, respectively; P = .0003). We also assessed the
use of lipid-lowering medications in subsets of
patients with specific cardiovascular disease
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diagnoses. Among patients with a history of
angina or prior cerebrovascular accident, African Americans were less likely than Whites
to receive lipid-lowering therapy. However,
when the comparison was restricted to the
544 patients who met the definition of ideal
candidate for treatment with lipid-lowering
agents, African Americans and Whites were
equally likely to receive treatment (96.9% vs
98.9%, respectively; P = .96).

Achieving LDL Goals
Table 4 displays the mean LDL levels and
low rates of achieving guideline-recommended
LDL goals among ideal patients receiving
lipid-lowering medication. Of those patients
who had documented LDL levels, only 40%
reached the target LDL of 100 mg/dL or less.
However, of these, African American and
White patients were equally likely to achieve
target LDL levels (32.8% vs 41.4%, respectively; P = .21). Mean LDL levels of African
American and White patients who successfully reached the LDL goal of 100 mg/dL
or less were 81.9 mg/dL versus 76.7 mg/dL,
respectively; P = .20. Mean LDL levels for
those who failed to achieve target LDL levels
were significantly higher than guidelinerecommended levels of 100 mg/dL overall
but did not differ by race (141.9 mg/dL vs
134.7 mg/dL, respectively; P = .18).

DISCUSSION
We assessed cholesterol management in
African American and White patients with
coronary heart disease who were receiving
care within the VA health care system. African American and White patients were
equally likely to receive cholesterol screening, although overall rates of screening did
not reach the level recommended by guidelines in either group. Although White patients were more likely to have a documented diagnosis of hypercholesterolemia,
there were no significant differences in measured lipid levels between the two groups. In
the subset of 544 patients who were ideal
candidates for treatment according to an accepted national guideline, African American
patients were equally likely to receive lipidlowering therapy, and nearly all of the patients identified as appropriate for treatment
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TABLE 3—Use of Lipid-Lowering Agents by African American and White Patients With
Coronary Heart Disease Who Underwent Cardiac Nuclear Imaging Studies: 5 VA Hospitals,
August 1, 1999, through January 31, 2001

All patients (n = 1045), %
Ideal candidates for treatment only (n = 544) , %
Cardiovascular disease diagnosis, %
Prior myocardial infarction (n = 328)
Angina (n = 669)
Prior coronary artery bypass graft surgery (n = 211)
Prior percutaneous coronary intervention (n = 161)
Prior cerebrovascular accident (n = 164)
Peripheral arterial disease (n = 178)

White (n = 809)

African American (n = 236)

P

59.6
98.9

46.2
96.9

.0003
.96

71.4
65.7
76.0
78.7
70.4
70.2

64.4
52.7
63.2
75.0
45.5
59.5

.29
.004
.22
.71
.02
.21

TABLE 4—Comparison of LDL Levels Among Ideal African American and White Candidates
Receiving Lipid-Lowering Therapy: 5 VA Hospitals, August 1, 1999, through January 31, 2001

No. of ideal candidates receiving lipid-lowering therapy
Patients successfully achieving target LDL levels, %
LDL for ideal candidates achieving target LDL, mean (SD), mg/dL
LDL for ideal candidates not achieving target LDL, mean (SD), mg/dL

White

African American

P

442
41.4
76.7 (17.5)
134.7 (29.8)

94
32.8
81.9 (13.5)
141.9 (37.5)

.21
.20
.18

Note. LDL = low-density lipoprotein.

received medications. However, among ideal
patients receiving lipid-lowering medications, only 40% of patients overall achieved
target LDL levels. Thus, our findings highlight the need for improvement in cholesterol screening and the achievement of
guideline-recommended LDL levels for all
patients once screening is performed.
Our study extended prior work, which examined the provision of guideline-based
treatment of hypercholesterolemia in two important ways. First, we assessed the association of patient race with receiving cholesterol
screening and treatment in patients with established coronary heart disease. Given the
high mortality rate in this population, the survival benefit associated with appropriate use
of lipid-lowering therapy was particularly
large in this group of patients. Second, we
conducted this study in the VA health care
system, where access to care is not limited by
insurance status, thereby diminishing the effect of insurance coverage for medical care
or prescription drug costs as a potential confounder in the analysis. Because hydrox-

ymethylglutaryl-CoA reductase inhibitors
may be one of the most costly prescription
medications, cost as a potential barrier is an
important confounder in prior studies of racial disparities in such treatment.
Consistent with other health care settings,
our findings indicated that rates of cholesterol
monitoring were inappropriately low in the
VA system between 1999 and 2001, with approximately one third of coronary heart disease patients not receiving any form of cholesterol screening, and 44% not receiving
LDL screening. Although screening rates
were low in the VA health care system, some
studies have demonstrated that rates in nonVA settings are even lower, ranging from
44% to 50%.22,23 These findings suggest that
NCEP guidelines recommending lipid panels
in all patients with coronary heart disease are
not followed in clinical practice and may be
an area in which future quality improvement
efforts are warranted.
Although the reasons for low rates of
screening have not been fully elucidated,
prior work has suggested that cholesterol
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management practices may be influenced by
a variety of factors, including physician specialty, physician and patient age, insurance
status, comorbid conditions, perception of cardiovascular risk, and knowledge and acceptance of NCEP guidelines.34 These factors
contribute to the widely documented underuse of cholesterol screening. Obviously, low
screening rates are a significant barrier to
identifying candidates for therapy and to initiating treatment when appropriate. Given that
documentation of cholesterol levels is a significant predictor of treatment with lipid-lowering
therapy,22 the effect of suboptimal screening
practices is heightened.
In contrast to earlier studies showing significant underuse of lipid-lowering therapy in
patients with coronary heart disease,21,22,24
nearly all patients in our cohort who were
deemed ideal for treatment had received
cholesterol-lowering medications. This finding suggests that when appropriate candidates are identified in the VA health care setting, lipid-lowering therapy is initiated in
accordance with NCEP guidelines. One reason for the absence of disparities in our findings may relate to determinants of health
care access, such as education and insurance
status. Lower levels of education and lack of
insurance have been shown to predict poorer
rates of cholesterol screening.30 Patients in
our sample had similar education levels and
received medical care within the VA system
where barriers such as inadequate access to
care and medication costs are minimized.
Other potential reasons are the dissemination
of practice guidelines, current quality monitoring, and centralized quality standards in
the VA health care system that may promote
high quality care.35–38Although patients were
generally receiving treatment, only 40% of
ideal patients receiving lipid-lowering medications achieved target LDL levels. Although
low, this treatment success rate exceeds that
seen in non-VA settings where success rates
of 9–25% have been documented.21,22,25,26
Our results differ somewhat from those of
prior studies that have documented disparities in other forms of care for coronary heart
disease patients treated in the VA health
care system.39–43 The absence of consistent
disparities in our findings, in contrast to
those of studies that have documented racial
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differences in invasive cardiac procedure
use,39–44 suggests that disparities may vary
according to the type of care provided. Our
findings may reflect that national guidelines
regarding the management of hypercholesterolemia are more widely disseminated
compared with guidelines for invasive cardiac procedure use or that quality improvement efforts within the VA health care system have been more successful in primary
and preventive care.
Several limitations should be considered
when interpreting our results. First, data
were collected during the 3 months before
study enrollment and during any inpatient
admission that followed enrollment. Thus,
cholesterol levels for patients who may have
been screened outside of this defined period
were not included in the analysis. However,
we examined treatment of patients with coronary heart disease who were actively accessing the health care system for evaluation of ischemic symptoms. Therefore, we
believe this setting is one in which a comprehensive risk factor assessment, including
measurement of lipid levels, was warranted.
Second, data used in this analysis were obtained for a study assessing racial differences in patient attitudes regarding use of
invasive cardiac procedures. Therefore, patients who underwent cardiac procedures
during the 6 months before study enrollment
were not included in our cohort. Third, 98%
of our study cohort was male, reflecting the
predominantly male patient population receiving treatment within the VA system.
Thus, our findings are not necessarily generalizable to women. Finally, because we examined patients with documented coronary
heart disease, our findings cannot be generalized to patients who have coronary heart disease that has not yet been diagnosed.
In summary, in this assessment of cholesterol monitoring and treatment of African
American and White patients with coronary
heart disease in the VA health care system,
we found that African American and White
patients were equally likely to receive cholesterol monitoring, although rates of screening were low in both groups. When examining ideal candidates for therapy, African
American and White patients were equally
likely to receive treatment and to achieve tar-

get LDL levels. Quality improvement efforts
directed at increasing rates of screening and
achievement of guideline-recommended
cholesterol levels may prove beneficial in
ensuring that patients with coronary heart
disease receive maximal benefit from lipidlowering therapy.

This study was approved by the institutional review
board for Human Subject Research at Baylor College of
Medicine and the Department of Veterans Affairs Research and Development Committee at all participating
Veterans Affairs Medical Centers. All patients gave informed consent to participate in the study.
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Experiences of Racism Among African American Parents
and the Mental Health of Their Preschool-Aged Children
| Margaret O’Brien Caughy, ScD, Patricia J. O’Campo, PhD, and Carles Muntaner, MD, PhD

Living in racialized societies such as the
United States1,2 can involve adverse health
consequences for members of subordinate racial groups,3 including negative effects of interpersonal racial discrimination and of characteristics of place of residence on both physical
and mental health.2,4–9 More than a dozen surveys of African Americans have shown an inverse association between self-reported experiences of interpersonal racial discrimination
and mental or physical health status.7,10–15
The identification of pathways by which experiences of interpersonal racism lead to adverse health outcomes is still an exploratory
area of research.13 The measurement of racism is also in its infancy, and currently no
comprehensive measures capture all aspects of
experiences of interpersonal racial discrimination.14 Although reporting discriminatory experiences is associated with greater levels of
adverse outcomes, denying actual discrimination may result in equal or greater levels of
adverse health effects as those associated with
reporting discrimination.2,10,15 Denial of racism
(e.g., denying the existence of racism experience by oneself or by others of one’s own racial group6,16) is a way of coping that, it has
been suggested, leads to poor physical and
mental health.6,15–17 Evidence suggests that
more than 90% of African Americans who report having no experiences of discrimination
have nevertheless been discriminated against,
if discrimination is measured with objective indicators.18 Thus, research on experiences of
discrimination should examine those who report racism experiences as well as those who
report no racism experiences.15
Because the study of racism is new to the
field of public health, previous research into
questions of how parental experiences of racism might affect the well-being of African
American children is nonexistent. One mechanism by which such parental experiences may
affect the well-being of preschool-age African
American children is through racial socializa-

Objectives. We examined the relationship between parents’ experiences of racism and children’s well-being and the influence of the residential neighborhood
characteristics on this relationship.
Methods. African American families were recruited from Baltimore neighborhoods. Parental measures included racism experiences and coping. Neighborhood
measures included demographic characteristics, social cohesion, and social climate. Children’s mental health was assessed with the Child Behavior Checklist.
Analysis was performed with multilevel modeling.
Results. Parents who denied experiences of racism also reported higher rates
of behavior problems among their preschool-aged children. For families living in
neighborhoods characterized by fear of victimization, parents who actively coped
with racism experiences by confronting the person involved or taking some sort
of action in response to racism reported lower rates of anxiety and depression
for their preschool-aged children.
Conclusions. Experiences of and responses to racism among African American
parents have important effects on the well-being of their young children. (Am J
Public Health. 2004;94:2118–2124)

tion strategies,19–20 defined as “specific messages and practices that provide information
concerning the nature of race status.”20(pp401–402)
African American parents who emphasize
the development of cultural pride in their
preschoolers report lower levels of problem
behaviors, especially anxiety or withdrawal, in
these children.21 Because racial socialization is
how African Americans educate their children
to perceive themselves as part of the larger society, the degree to which denial of racism reflects a specific perspective of African American identity might be expected to produce
differences in racial socialization practices and,
in turn, to differences in child mental health
status.
One limitation of current racism research is
that it has yet to integrate psychosocial mechanisms with neighborhood characteristics. Analytic techniques integrating mechanisms involving 2 levels have been applied to child
behavioral outcomes.22–26 Kalff et al.25 reported that after parental socioeconomic status
(SES) was taken into account, relative neighborhood poverty was associated with higher
rates of child behavioral problems. A study of
Chinese Americans found that interpersonal
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and neighborhood racial discrimination were
predictive of poor health status.27 However, no
studies have used a multilevel framework to
integrate self-perceived and residential-area
characteristics in the prediction of mental
health outcomes among African Americans
adults or children.7
We sought to explore the relation between
children’s mental health and neighborhood
characteristics, parental experiences of interpersonal racism, parental coping behaviors,
and parental racial socialization practices. We
addressed the following questions: (1) What is
the prevalence of reported racism experiences
among African Americans living in an urban
setting? (2) What is their typical response to
these experiences? (3) Are differences in behavioral and emotional responses to acknowledged racism experiences among African
American parents associated with differences
in the socioemotional well-being of their preschool-aged children?
We hypothesized that parental self-reported
experiences of and responses to racism would
affect the child’s socioemotional development
through effects on the parents’ racial socialization strategies. We also aimed to address an-
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other research question: Do neighborhood
conditions affect the prevalence of reported
racism experiences, responses to racism, or racism’s effect on the socioemotional well-being of
children?

METHOD
Participants
Baltimore census tracts were stratified by average household wealth, derived from 1997
projected data (Claritas/National Planning Data
Corporation, Ithaca, NY), and according to racial composition (≥80% African American, ≥80% European American, racially
mixed). Two census tracts were chosen from
each stratum, and 1–3 block groups were chosen as study neighborhoods from each selected
tract. We used census block groups to define
neighborhoods, because block groups are more
homogeneous than census tracts.28 The number of block groups chosen was not constant,
because the number of block groups varied per
tract, and the racial composition of block
groups was not always consistent with the composition of the tract. Block groups resembled
Baltimore overall, except for racial composition.
The average proportion of African Americans
was higher among study block groups than in
the city (85.7% vs 61.9%; t=6.76, P<.01). African American families with children 3–4
years old were recruited through door-to-door
canvassing, targeted mailings, day-care centers,
and Head Start programs. Participants had
lived in their block group for at least 6 months.
Refusals were minimal (<5%), and the number
of participants per block group averaged 5.13
(range 1–16). Two home visits with 200 families were conducted, each lasting 2.5 hours on
average. In each family, the primary caregiver
of the target child (hereafter referred to as the
“parent”) was interviewed.

Measures
Data were collected at both the block group
and the family level. Block group variables included SES, proportion African American,
crime density, social cohesion, and negative social climate. Using all block groups in the city,
we standardized each variable, and the component variables were averaged.
Socioeconomic status was assessed with a
measure of neighborhood impoverishment29

(combined poverty, unemployment, and vacant
housing rates) and the proportion of singleheaded households with children younger
than 5 years, as derived from 1997 projections
of 1990 census data provided by Claritas/
National Planning Data Corporation. African
American density—the proportion of the population that was African American—was also
based on these data. Crime density was defined
as the number of crimes per square mile, as recorded by the police department.
Neighborhood social cohesion and negative
social climate were assessed with the Neighborhood Environment for Children Rating
Scales (NECRS)30 and with a measure of psychological sense of community.31–32 Three subscales of the NECRS were used as indicators
of neighborhood social cohesion: willingness of
adults in the neighborhood to intervene in acts
of delinquency (stop delinquency), to intervene
in acts of child misbehavior (stop misbehavior),
and to assist children in need (assist). The internal reliability coefficients for these subscales
are .90, .85, and .81, respectively. Three additional subscales of the NECRS were used as
indicators of neighborhood negative social climate: perceived physical/social disorder, fear
of retaliation, and fear of victimization. The internal reliability coefficients for these subscales
are .92, .90, and .94, respectively.
Psychological sense of community was used
as a measure of social cohesion. A 13-item
scale assessed the respondent’s perceived
sense of membership, shared emotional connection, and degree of mutual influence in the
neighborhood. The reliability and validity of
this instrument is reported elsewhere.33–34 In
previously published research, we reported a
factor analysis resulting in 2 factors: general
psychological sense of community and social
knowledge of one’s neighbors.35 Findings indicated that very low knowledge of one’s neighbors, as represented by the lowest quartile, was
an important predictor of child behavior problems. Therefore, we used this binary variable
in the current analysis.
Family variables included family SES, parental denial of racism, racism coping strategies, and child behavior problems. SES measures included family poverty level and
parental education. Family poverty was defined by family income adjusted for family size
as a proportion of the federal poverty level. Pa-
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rental education was categorical: less than high
school, high school diploma or equivalent, and
more than high school.
Parent racial socialization strategies were
measured with the Parent’s Experience of Racial
Socialization (PERS) Scale (Stevenson H, PhD,
Pennsylvania State University; unpublished material, 2001), adapted for use with parents of
preschoolers. The scale consists of 40 items that
asked parents how often they communicate particular messages to their children. We limited
this analysis to the racial pride factor, because
our previous work has demonstrated that racial
pride alone is associated with child behavioral
well-being after adjustment for general level of
parent involvement.21 The racial pride factor
has an internal reliability coefficient of .76.
Assessment of racism involved 2 measures:
denial of experience of racial discrimination
and parental coping strategies in response to
racism. These measures were assessed with 2
components of the Racism and Life Experiences Scales (RaLES).36 We used the 4
RaLES-B questions that provided the most direct assessment of racism experiences to create
an overall index of denial of racism. (The instruments used are available from the corresponding author.) The response set for each
question was a 5-point Likert scale ranging
from 1 (“not at all,” “never”) to 5 (“extremely,”
“every time”). We counted the number of items
to which the respondent answered “not at all,”
resulting in an index ranging from 0 to 4, with
higher scores reflecting greater denial of racism.
We further divided this overall index into 2 indexes that differed in terms of referent. Denial
of racism to self counted the number of “not at
all” responses to the first 2 questions (lifetime
racism experience and experiences during the
past year). Denial of racism toward other African Americans counted the number of “not at
all” responses to the third and fourth questions
(effect of racism on others of one’s same racial
or ethnic group and on friends or family). Nine
items from the RaLES were used to measure
coping responses to racism experiences. Emotional coping included the first 6 items, and behavioral coping included the remaining 3 items.
These scales have internal reliability coefficients of .68 and .53, respectively.
Child mental health status was assessed with
the Child Behavior Checklist.37 The Child Behavior Checklist yields scores for internalizing
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TABLE 1—Characteristics of Neighborhoods and Respondents: African American Primary
Caregivers of Preschool-Aged Children, 1998–1999
No. (%)
Neighborhoods (n = 39)
Predominant race/ethnicity a
African American
European American
Racially mixed (no predominant race/ethnicity)
Average household wealth, quartile ($ thousands)
Lowest (≤ 62)
Lower middle (> 62 to 102)
Upper middle (> 102 to 144)
Highest (> 144)
Number respondents, mean (SD); range
Neighborhood impoverishment z score, mean (SD); range
Social cohesion
Stop delinquency
Stop misbehavior
Assist children in need
Negative social climate
Physical/social disorder
Fear of retaliation
Fear of victimization
Respondents (n = 200)
Neighborhood predominant race/ethnicity a
African American
European American
Racially mixed (no predominant race/ethnicity)
Neighborhood average household wealth, quartile ($ thousands)
Lowest (≤ 62)
Lower middle (> 62 to 102)
Upper middle (> 102 to 144)
Highest (> 144)
Respondent’s relationship to child
Mother
Father
Grandparent
Other relative
Poverty status, % of federal poverty level
< 100
100–179
≥ 180
Educational attainment
< high school
High school or equivalent
> high school
Gender of target child
Male
Female

29 (74.4)
1 (2.6)
9 (23.1)

RESULTS
Sample Characteristics

11 (28.2)
9 (23.1)
10 (25.6)
9 (23.1)
5.13 (3.08); 1–16
0.092 (0.754); –0.87–2.62
3.98 (0.58); 2.90–5.00
3.50 (0.71); 2.25–5.00
3.74 (0.71); 2.20–5.00
2.52 (0.86); 1.00–4.15
2.71 (0.80); 1.00–4.14
2.84 (0.74); 1.29–4.15

Characteristics of respondents and block
groups are shown in Table 1. Approximately
three fourths of the block groups are African
American. Of the 200 participants, 173
(86.5%) were mothers of the target child. The
sample was economically heterogeneous, with
44.5% living below the federal poverty level
and 30.5% with incomes above 180% of the
federal poverty level. Most participants (87%)
were living in an African American block
group, consistent with the segregated nature of
Baltimore. All participants had lived in their
block group for 1 year or more, with 32%
having resided in their block group for 10
years or longer.

Prevalence of Reported Racism
Experiences

174 (87.0)
1 (0.5)
25 (12.5)
65 (32.5)
45 (22.5)
52 (26.0)
38 (19.0)
173 (86.5)
4 (2.0)
18 (9.0)
5 (2.5)
89 (44.5)
50 (25.0)
61 (30.5)
47 (23.5)
82 (41.0)
71 (35.5)
93 (46.5)
107 (53.5)
Continued
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problems (e.g., anxiety, depression, withdrawal)
and externalizing problems (e.g., aggression), as
well as a score for total problem behaviors.
Raw scores were converted to t scores; higher
scores indicate a greater number and more severe problem behaviors.

The distribution of the racism denial indexes
are also displayed in Table 1. A little more than
half of participants agreed with all 4 questions
regarding experiences of racism. Because of the
skewed distribution of the index, 3 groups were
created to represent both acknowledgment and
denial of racism: agreed with all items (102, or
51%), denied 1–2 items (75, or 37.5%), and
denied 3–4 items (13, or 6.5%). Furthermore,
we observed differences in respondents’ reporting of their own versus others’ experiences of
racism. Respondents were much less likely to
report racism experienced personally than they
were to acknowledge that racism had affected
their friends and family or that it affected African Americans in general (this phenomenon is
known as personal–group discrimination discrepancy).38 Only 13 (6.5%) participants denied
that racism affected their friends or family, compared with 35 (17.5%) participants who denied
personally experiencing racism in the past year
or during their lifetime.
We observed no differences in the prevalence of reported racism by family poverty status and only moderate differences by parent
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(n = 155). The average score for the emotional
response scale was 2.59 (SD = 0.63), and the
average behavioral response scale score was
2.99 (SD = 0.80). No differences in responses
to racism experiences were associated with
poverty, educational, or employment status.

TABLE 1—Continued
Distribution of racism denial indexes (n = 200)a
Overall index of denial: no. of items denied
0
1
2
3
4
Denial of racism to self: no. of items denied
0
1
2
Denial of racism to other African Americans: no. of items denied
0
1
2

102 (51.0)
54 (27.0)
21 (10.5)
12 (6.0)
1 (0.5)

Parental Racism Experiences and
Child Behavior Problems

101 (50.5)
57 (28.5)
35 (17.5)
166 (83.0)
17 (8.5)
13 (6.5)

a

At least 80% any single racial/ethnic group.
Balance of frequency distributions represents missing data.

b

education or employment status (χ2 = 8.97 and
8.01, respectively; P < .10). The rate of denial
was slightly higher among individuals with a
high school education and among individuals
who were currently unemployed but had been
employed within the past 5 years. In both
cases, this difference appeared to be a function
of denying personal racism experiences, as op-

posed to denying racism experiences of friends
or family or of African Americans in general.

Responses to Racism Experiences
We examined variations in coping responses
to racism among respondents who reported
personal experiences of racism within the past
year or sometime during their lifetimes

TABLE 2—Average Child Behavior Problem Scores, by Level of Parental Denial of Racism:
African American Preschool-Aged Children, 1998–1999
Total Problem
Behaviors,
Mean (SD)
Overall index of denial:
no. of items denied
0
1–2
3–4
Denial of racism to self:
no. of items denied
0
1
2
Denial of racism to others:
no. of items denied
0
1
2

F test

Internalizing
Problems,
Mean (SD)

F test

Externalizing
Problems,
Mean (SD)

F test

42.82 (10.76)
45.84 (10.68)
49.77 (9.64)

3.40**

45.21 (11.03)
47.25 (9.15)
50.54 (8.83)

2.00

43.53 (8.62)
46.58 (10.79)
50.23 (8.52)

4.10**

42.87 (10.99)
46.93 (10.73)
46.80 (10.43)

3.23**

45.11 (11.06)
47.87 (8.89)
49.03 (9.58)

2.46*

46.61 (8.89)
47.56 (11.11)
46.71 (9.05)

3.41**

43.66 (10.48)
48.47 (12.73)
53.54 (6.32)

6.52***

45.64 (10.16)
50.76 (10.81)
54.31 (6.81)

6.03***

44.51 (9.49)
48.24 (10.67)
50.92 (7.23)

3.67**

*P < .10, **P < .05, ***P < .01. All P values are 2-tailed.
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Average Child Behavior Checklist scores
for each level of racism denial are shown in
Table 2. Higher denial was associated with
higher total problem behavior scores and
higher externalizing problem scores. Post hoc
comparisons indicated that this association
was driven primarily by a higher rate of behavior problems among children whose parents denied 3–4 items than among children
whose parents denied none of the items. The
pattern of results differed according to the
referent (self vs other African Americans). No
differences in the rate of behavior problems
in children were associated with the parents’
report of personal racism experiences. By
contrast, the rate of behavior problems (especially internalizing problems such as depression and anxiety) was significantly higher
among children whose parents denied that
racism affected those close to them or African
Americans in general.
Child behavior problems were less common
if parents reported taking an active behavioral
response to racism. Among parents who reported racism experiences at some point in
their lives, the correlation between total child
problem behaviors and parental behavioral responses was marginally significant (r = – .14,
P = .08). Specifically, there was a negative association between parental active behavioral responses to racism and child symptoms of depression and anxiety (r = – .22, P < .01).

Racism and Child Behavior Problems
in the Neighborhood Context
Multilevel linear regression analysis was
used to examine joint influence of parental responses to racism, parental racial socialization
practices, and block group conditions on child
behavior problems. Among Child Behavior
Checklist problem behaviors, only internalizing behavior showed significant betweenblock group variance. After we adjusted for
between-block group differences in family

Caughy et al. | Peer Reviewed | Research and Practice | 2121

 RESEARCH AND PRACTICE 

TABLE Multilevel Linear Regression of Child Behavior Checklist Internalizing t Scores on Measures of Parental Responses
to Racism and Neighborhood Characteristics: African American Preschool-Aged Children, 1998–1999

Intercept
Individual-level variables
Does not deny that others experience racism
Takes active behavioral response to racism
Knows few neighbors
Neighborhood-level variables
Neighborhood impoverishment
Proportion African American
Crime density
Social cohesion—to stop delinquency
Negative social climate—fear of victimization
Cross-level interactions
Knows few neighbors × neighborhood impoverishment
Behavioral response to racism × fear of victimization
χ2 for model improvement

Neighborhood-Level Models, b (SE)

Individual-Level
Model b (SE)

Model 1

Model 2

Model 3

Model 4

Model 5

56.27 (3.08)

56.29 (3.18)

46.90 (6.86)

59.36 (3.42)

60.99 (4.02)

48.43 (4.25)

30.67 (8.49)

–1.20 (1.58)
–2.84 (1.02)
–1.52 (1.97)

...
–3.33 (1.02)
–.53 (2.14)

...
–3.26 (1.01)
...

...
–3.58 (1.01)
...

...
–3.03 (1.04)
...

...
2.72 (2.63)
...

...
...
...
...
...

1.65 (1.60)
...
...
...
...

...
.10 (.06)
...
...
...

...
...
...
–.88 (.77)
...

...
...
...
...
2.29 (.78)

...
...
...
...
8.65 (2.88)

...
...
...

–5.16 (3.08)
...
17.49*

...
...
2.57

...
–3.27 (1.01)
...
...
...
–.001 (.001)
...
...
...
...
2.55

...
...
15.58*

...
...
173.26*

Model 6

...
–2.16 (.96)
178.15*

Note. All models were adjusted for family income. χ2 for model improvement compared each neighborhood model with an individual-level model that includes only family income and behavioral
response to racism.
*P < .001. All P values are 2-tailed.

SES, the intraclass correlation for internalizing
behaviors was .17 (t = 2.12, P < .05)—that is,
approximately 17% of the variance in internalizing problems was between block groups,
with the remaining 83% between children.
Because depression or anxiety was the only
outcome showing significant between-block
group variance, multilevel regression analyses
were limited to this outcome. In addition to variables significant in preliminary analyses, we included an interaction between the psychological sense of community variable “knows few
neighbors” (very low knowledge of neighbors)
and neighborhood impoverishment, because
our previous work had indicated that the interaction between these 2 variables was an important predictor of symptoms of depression and
anxiety.35 The results of the multilevel regression analysis are displayed in Table 3. In the
first model, the individual-level variables (denial of racism to others, behavioral responses to
racism, and “knows few neighbors”) were entered. Only behavioral response to racism was
significant, with parents who took an active behavioral response to racism reporting fewer
child problems with anxiety and depression.
Models 1–6 reflect the addition of each
block group variable. In the first model, we re-

tained the “knows few neighbors” variable and
added both neighborhood impoverishment
and the cross-level interaction with impoverishment on the basis of previous research.35
When behavioral response to racism was included, the interaction between the “knows
few neighbors” variable and neighborhood impoverishment was no longer significant.
After control for individual variables, only
fear of victimization was associated with more
internalizing problems. In model 6, we tested
the interaction between neighborhood victimization and parental behavioral response to racism; this interaction was significant. As can be
seen in Figure 1, in block groups in which fear
of victimization was low, parental behavioral
responses to racism were unrelated to symptoms of depression or anxiety among children.
However, in high-fear block groups, behavioral
response by parents to racism appeared to protect children against anxiety and depression.
In the final model in Table 3 (model 6), we
tested whether the effects of parental responses to racism are mediated by racial socialization strategies. Even when socialization
of racial pride was included in the model, the
interaction between behavioral responses to
racism and neighborhood social climate was
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still significant. Therefore, the hypothesis of
mediation was not supported.

DISCUSSION
In this study, we examined the ways in
which racism experiences affect the mental
health of preschool-aged children and how
these effects might be moderated by neighborhood characteristics. A large proportion of parents reported that they and their friends and
family had experienced racism. In fact, our
study participants reported higher levels of racism among friends and family than among
themselves. This personal–group discrimination discrepancy phenomenon has been observed in other studies, although detecting it
may be affected by the explicitness of measures of discrimination used.38 Those in our
sample who reported experiencing racism
were likely to take action during these incidents. Experiences of racism and responses to
these experiences varied little by demographic
characteristics of participants.
Some respondents reported not experiencing racial discrimination, a response that has
been associated with poor outcomes. Although
it is possible that respondents who denied ex-
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FIGURE 1—Influence of neighborhood levels of fear of victimization on parental behavioral
response to racism and child internalizing behavior problems.

periencing racism never did encounter racism,
this possibility does not seem a likely explanation for the majority of respondents.39 In fact,
parents who denied experiencing racism had
the highest behavioral problems among their
children. On the other hand, parents who reported actively coping with racism experiences
by confronting the person involved or taking
some sort of action in response to racism also
reported fewer behavioral problems in their
children. Our results support Krieger’s hypothesis of the harmful effects of denial of racism
on health, first tested with hypertension,2,10,39
by testing the hypothesis with child mental
health outcomes.
Our hypothesis that the effect of parental
experiences of and coping with racism on child
mental health status would be mediated by parental racial socialization strategies was not
supported. Future research should include a
wide variety of parenting factors to elucidate
the pathways through which experiences of
racism affect children’s mental health.
We examined several neighborhood characteristics in relation to child mental health:
neighborhood impoverishment, proportion Af-

rican American, crime density, social cohesion,
and negative social climate. Only negative social climate, especially fear of victimization, was
associated with child symptoms of depression
and anxiety. We examined psychological sense
of community as reported by respondents and
found that this factor was not associated with
child mental health after other individual factors were controlled. This result is in contrast to
our previous findings,35 specifically that lack of
knowledge of one’s neighbors was associated
with better mental health outcomes for children in low-income neighborhoods. This difference in findings may have resulted from the
fact that our previous study had not considered
joint effects of behavioral responses to racism
and psychological sense of community.
We found that behavioral responses to racial discrimination were protective only in
neighborhoods characterized by high levels of
fear of victimization. We can only speculate
about possible psychosocial mechanisms behind this association. Some studies of African
American women living in urban areas have
found evidence of joint effects of interpersonal
discrimination and neighborhood stressors on
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poor health.40–42 Therefore, active coping in
the face of interpersonal discrimination might
be particularly protective for parents exposed
to stressful neighborhood environments, such
as those identified by our fear of victimization
indicator.
Limitations in our analyses should be
noted. First, given the cross-sectional design
of the study, the timing of racism experiences
relative to the occurrence of adverse child
mental health could not be established. Future research should collect information on
the timing of the onset of children’s mental
health problems, as well as on experiences of
racial discrimination in specific narrow periods (e.g., while the child was an infant) corresponding to key developmental periods of
child development.
More comprehensive measures are needed
in this area. Although we included a variety of
neighborhood characteristics beyond economic
indicators,43 our measures did not include indicators of discrimination at the neighborhood
level, such as segregation and redlining, which
have been associated with self-reported
health.27 Such indicators may have added information regarding the types of social environments that have an impact on individuallevel discrimination or child mental health.
The strengths of our study, however, are numerous. We studied a sample of African American families of diverse socioeconomic backgrounds and neighborhoods. We included a
wide selection of information on both individual and neighborhood correlates of child mental health, minimizing the possibility that our
results would be affected by confounding of
unmeasured factors. In addition, the multilevel
analysis design allowed us to demonstrate the
contextual nature of the health effects of experiencing racism: parental responses to racism
experiences are important for children’s mental health, but neighborhood social environment matters as well.
This study contributes to our understanding
of how we might improve the mental health of
preschool-aged children.44 Acknowledging racism is related to better child mental health outcomes, as is acting on experiences of racial discrimination. Furthermore, the fact that this
association was dependent on characteristics of
the neighborhoods in which families lived underscores the importance of incorporating
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characteristics of the community into all studies of child mental health.
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Self-Reported Experiences of Racial Discrimination
and Black–White Differences in Preterm and
Low-Birthweight Deliveries: The CARDIA Study
| Sarah Mustillo, PhD, Nancy Krieger, PhD, Erica P. Gunderson, PhD, Stephen Sidney, MD, Heather McCreath, PhD, and Catarina I. Kiefe, MD, PhD

Despite decades of public health and medical
initiatives designed to improve birth outcomes,
risks of preterm (less than 37 weeks gestation)
and low-birthweight (LBW; less than 2500 g)
deliveries remain substantially higher for
Black than for White women in the United
States.1 In 2001, national preterm delivery
rates among Black and White women were
17.5 and 10.8 per 100 live births, respectively; in the case of LBW, the corresponding
rates were 13.1 and 6.8.2 Extant research indicates that this Black–White gap is only partially explained by major identified determinants of these adverse birth outcomes such as
tobacco, alcohol, and drug use; use of prenatal
care; genetics; and socioeconomic position.3–6
Specifically, studies have shown that although economic deprivation contributes to
the higher risk of LBW among Black than
White infants, it does not fully account for this
risk, given that Black–White disparities remain
even within socioeconomic strata.4 Casting
doubt that alleged genetic differences could explain the disparity, moreover, is research demonstrating that recent immigrants, both Black
and White, tend to give birth to higher birthweight babies than women of the same ancestry born and raised in the United States, regardless of socioeconomic position.7
The persistence of the Black–White gap,
even after taking into account socioeconomic
position and other known risk factors, has led
to formulation of a new hypothesis: that racial
discrimination, as a psychosocial stressor, may
increase the risk of preterm and LBW deliveries.6,8–10 Supporting inquiry on the impact of
racial discrimination on birth outcomes are
the results of 2 recent studies. One of these
studies showed that self-reported experiences
of racial discrimination were associated with
extremely LBW deliveries in a sample of lowincome Black women,11 and the other produced evidence of an increased risk of pre-

Objectives. We examined the effects of self-reported experiences of racial discrimination on Black–White differences in preterm (less than 37 weeks gestation)
and low-birthweight (less than 2500 g) deliveries.
Methods. Using logistic regression models, we analyzed data on 352 births among
women enrolled in the Coronary Artery Risk Development in Young Adults Study.
Results. Among Black women, 50% of those with preterm deliveries and 61%
of those with low-birthweight infants reported having experienced racial discrimination in at least 3 situations; among White women, the corresponding percentages were 5% and 0%. The unadjusted odds ratio for preterm delivery among
Black versus White women was 2.54 (95% confidence interval [CI] = 1.33, 4.85), but
this value decreased to 1.88 (95% CI = 0.85, 4.12) after adjustment for experiences
of racial discrimination and to 1.11 (95% CI=0.51, 2.41) after additional adjustment
for alcohol and tobacco use, depression, education, and income. The corresponding odds ratios for low birthweight were 4.24 (95% CI=1.31, 13.67), 2.11 (95%
CI = 0.75, 5.93), and 2.43 (95% CI = 0.79, 7.42).
Conclusions. Self-reported experiences of racial discrimination were associated with preterm and low-birthweight deliveries, and such experiences may
contribute to Black–White disparities in perinatal outcomes. (Am J Public Health.
2004;94:2125–2131)
term deliveries among women who reported
high levels of racial discrimination.12 Lending
additional credence to this hypothesis are 2
other areas of research, one linking maternal
experiences of other types of social trauma,
such as violence, to risk of poor birth outcomes10,13–17 and the other documenting associations between self-reported experiences of
racial discrimination and other somatic health
outcomes, particularly hypertension.18–21
Accordingly, in this study we addressed the
following questions: Do self-reported lifetime
experiences of racial discrimination contribute
to Black–White differences in preterm and
LBW deliveries? and if so, are such associations independent of or mediated by other
physical, psychosocial, or behavioral factors
hypothesized to affect the risk of these outcomes? To explore these questions, we used
data from the Coronary Artery Risk Development in Young Adults (CARDIA) Study, a longitudinal, multisite, epidemiological cohort
investigation designed to examine the development of cardiovascular risk factors in a
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large sample of young Black and White
women and men.

METHODS
Sample
CARDIA’s setting, sample, and data collection
methods have been described elsewhere and
are summarized here.22 Briefly, CARDIA began
in 1985 as a prospective cohort study designed
to investigate factors that influence the development of coronary artery disease during young
adulthood. Participants were recruited from 4
geographically diverse metropolitan areas: Birmingham, Ala; Chicago, Ill; Oakland, Calif; and
Minneapolis, Minn. A stratified random sampling procedure was employed with the goal of
achieving a sample that included equal numbers of Blacks and Whites, women and men, individuals aged 18 to 25 and 25 to 30 years,
and individuals with less than a high school education and more than a high school education.
A total of 5115 individuals participated in
the initial examination, including 1480

Mustillo et al. | Peer Reviewed | Research and Practice | 2125

 RESEARCH AND PRACTICE 

Black women and 1307 White women. Of
the surviving baseline cohort, 91% returned
at year 2 (1987–1988), 86% returned at
year 5 (1990–1991), 81% returned at year 7
(1992–1993), and 79% returned at year 10
(1995–1996). Given that questions pertaining
to racial discrimination were first asked in the
year 7 examination, this study included only
the 367 births to women who attended examinations during years 7 and 10 and gave birth
after year 7 (i.e., between 1992 and 1995).
From these 367 deliveries, we excluded
deliveries that resulted in multiple infants
(n = 12) or stillbirths (n = 1) and those in which
the gestational age was less than 20 weeks
(n = 2); as a result of these exclusions, our total
sample size was 352. Twenty-nine women
had given birth to a live infant more than
once during the interval between year 7 and
year 10, and all such births were included.
Self-reported data on birth outcomes were collected at year 10. Predictors of LBW and potential modifiers were measured at year 7 unless otherwise noted.

Birth Outcomes
Participants reported their baby’s birthweight in pounds and ounces; these data were
converted to grams. LBW was defined as less
than 2500 g. Participants reported their baby’s
gestational age at birth in weeks. Preterm deliveries were defined as those involving a gestational age below 37 weeks. Given the possibility of recall error or bias in reporting of
birthweight and gestational age, we included a
covariate for elapsed time between the birth
and the year 10 (1995) interview.

Self-Reported Experiences of Racial
Discrimination
During the year 7 (1992) examination, participants completed a discrimination questionnaire18,19 asking them whether they had “ever
experienced discrimination, been prevented
from doing something or been hassled or
made to feel inferior . . . because of their race
or color” in any of 7 situations: “at school, getting a job, at work, getting housing, getting
medical care, on the street or in a public setting, and from the police or in the courts.” Responses were combined to form a 3-level categorical variable pertaining to reports of racial
discrimination in 0, 1 or 2, or 3 or more of the
specified situations.18,19

Potential Modifiers and Covariates
Response to unfair treatment. On the discrimination questionnaire, participants were asked
“If you feel you have been treated unfairly, do
you usually: accept it as a fact of life or try to
do something about it?”
Depression. The 20-item Center for Epidemiological Studies Depression Scale23 was administered during the year 5 (1990) examination.
Scores on this scale can range from 0 to 60,
with higher scores indicating more depression
symptoms. Although this variable was measured 2 years before the year 7 examination, it
represented the most recently available measurement and, therefore, the best approximation of depressive symptoms we could obtain.
Substance use. Although measures focusing
on tobacco, alcohol, and drug use during pregnancy were not available, participants had
been assessed during the year 7 (1992) examination in regard to previous use. Smoking status was categorized as never, former, or current. Alcohol use was classified as use in the
past year or no use in the past year. History of
drug use was included in preliminary analyses
but dropped owing to its lack of association
with the birth outcomes under investigation.
Maternal anthropometric and health factors.
Participants reported occurrences of toxemia
and gestational hypertension for each of their
pregnancies. Self-reported gestational weight
gain was recorded in pounds and converted to
kilograms. To adjust for birthweight, we subtracted infant birthweight from gestational
weight gain and included the net result in our
models (net gestational weight gain). Data on
prepregnancy body mass index (BMI; from the
year 7 examination) were limited because, in
the CARDIA protocol, pregnant women are
not weighed; as a result, 16% of the participants were missing these data. Analyses of the
subset of participants for which these data
were available indicated that prepregnancy
BMI was not significantly associated with the
birth outcomes assessed here; therefore, we
did not include this variable in our analyses.
Sociodemographic characteristics. Marital
status, age, self-reported race/ethnicity, and
2 measures of socioeconomic position (income and education) were included as covariates. All participants classified themselves as
White, non-Hispanic or Black, non-Hispanic.
Categorical data indicated that annual family
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incomes ranged from less than $5000 to
more than $75 000; however, because of the
relatively small percentage of low-income
women in our sample, we categorized income
levels as less than $25 000, $25 000 to
$49 999, and $50 000 or more. Likewise,
because only 5 women had less than a high
school education, we categorized education
levels (i.e., highest level of education completed) as less than 4 years of college and 4
or more years of college or above.

Analyses
In preliminary analyses, we ascertained the
univariate distribution of each variable among
Black and White women, as well as the distribution after stratification according to preterm
and LBW deliveries. On the basis of these preliminary analyses, we conducted logistic regression analyses examining associations between
the outcomes of interest and variables significant at the descriptive level. The first model,
designed to quantify the magnitude of the
Black–White gap in preterm and LBW deliveries in the CARDIA population, included only
race/ethnicity. Subsequent models included
self-reported experiences of racial discrimination along with the specified potential modifiers
and covariates. Finally, we included gestational
age in the LBW model in an effort to determine whether the effects of racial discrimination on LBW were mediated by gestational age.
Because several women (n = 29) gave birth
to more than one infant between year 7 and
year 10, we used the Huber–White sandwich
estimator of variance24,25 in our logistic regression models to account for violation of independent observations. Only one of these
women delivered an LBW infant. All models
were run on a sample that included first births
only, but the results were not appreciably different. The sample included in the preterm
models was made up of the 328 deliveries for
which we had complete data on all covariates;
49 of these deliveries were preterm. The
LBW model included the 320 deliveries for
which we had complete data; 15 of these
were LBW deliveries.
Because the sample size was small, we expected wide confidence intervals (CIs). Thus,
we present results from Hosmer–Lemeshow
goodness of fit tests26 in which the data were
reclassified into 8 groups of nearly equal size
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TABLE 1—Univariate and Bivariate Distributions of Study Variables Among Black and White Women
in the CARDIA Study, 1992–1995
Black Women

Preterm delivery, %
LBW, %
Mean age, y, at year 10 examination (SD)
Education, %
Less than college
College or more
Income, $, %
< 24 999
25 000–49 999
≥ 50 000
Married, %
Mean pregnancy weight gain, kg (SD)
Mean net weight gain, kg (SD)
Racial discrimination experiences, %
≥3
1–2
0
Does something about unfair treatment, %
Mean depressive symptomatology score (SD)
Prepregnancy smoking status, %
Never smoked
Former smoker
Current smoker
Prepregnancy alcohol consumption, %
Toxemia, %
Gestational high blood pressure, %
Parity, mean (SD)
Mean gestational age, wk (SD)
Mean birthweight, kg (SD)

White Women

Total (n = 152)

Preterm (n = 32)

LBW (n = 14)

Total (n = 200)

Preterm (n = 20)

LBW (n = 5)

21.1
9.0
33.1 (3.3)

100.0
39.3
33.4 (3.2)

84.6
100.0
34.1 (2.6)

10.0
2.5
34.8 (3.2)

100.0
15.0
36.0 (3.0)

60.0
100.0
35.6 (2.7)

75.3
24.7

81.3
18.8

76.9
23.1

29.4
70.6

40.0
60.0

25.0
75.0

44.2
37.4
18.4
58.3
13.3 (6.6)
10.1 (6.5)

48.4
35.5
16.1
50.0
12.3 (7.0)
10.0 (6.9)

41.7
33.3
25.0
38.5
10.4 (7.2)
8.4 (7.2)

12.2
31.6
56.1
81.9
15.0 (4.8)
11.5 (4.7)

15.8
42.1
42.1
75.0
13.3 (5.1)
10.4 (5.2)

0.0
50.0
50.0
100.0
13.4 (3.6)
11.5 (3.7)

41.9
33.1
25.0
79.1
13.0 (8.5)

50.0
37.5
12.5
78.1
16.9 (11.2)

61.5
30.8
7.7
84.6
15.0 (8.3)

5.0
23.5
71.5
86.5
9.9 (7.4)

5.0
35.0
60.0
100.0
9.8 (10.3)

0.0
40.0
60.0
80.0
9.3 (8.2)

68.4
7.9
23.7
67.6
15.3
8.6
2.6 (1.5)
38.7 (3.0)
3.3 (0.6)

56.3
9.4
34.4
50.0
19.4
9.7
2.4 (1.2)
34.2 (2.3)
2.7 (0.7)

38.5
15.4
46.2
61.5
23.1
23.1
2.6 (1.3)
34.7 (3.3)
2.1 (0.5)

57.0
27.5
15.5
90.0
6.0
2.0
2.0 (1.0)
39.3 (1.9)
3.5 (0.5)

35.0
35.0
30.0
85.0
5.0
0.0
2.2 (1.3)
35.3 (1.7)
2.9 (0.7)

40.0
40.0
20.0
100.0
0.0
0.0
2.6 (1.5)
35.6 (4.2)
1.9 (0.5)

Note. LBW = low birthweight. Significant Black–White differences (P < .05; 2-tailed t test or χ2 test) were found for all variables other than response to unfair treatment. Numbers of participants
missing data varied according to characteristic and were small (between 1% and 5% of the cohort) except in the case of pregnancy weight gain, in which 10% of the cohort was missing data.

via ordering in terms of predicted probabilities.
The Hosmer–Lemeshow statistic has an approximate χ2 distribution, and a nonsignificant
P value indicates good model fit. We ran several tests to assess multicollinearity (e.g., tolerance and R 2 analyses), and all values were
within acceptable limits.

RESULTS
As can be seen in Table 1, Black and
White women differed significantly in regard
to all characteristics other than response to
unfair treatment. In comparison with White
women, Black women had substantially

higher rates of preterm LBW deliveries, reported substantially more racial discrimination, had fewer socioeconomic resources (i.e.,
they had lower annual family incomes and
less likely to have completed college), and
were more likely to be unmarried, to report
higher levels of depressive symptoms, to be
nondrinkers, and to be current smokers. Also,
they were more likely to have high rates of
toxemia and gestational hypertension, to have
had more births, and to show lower net gestational weight gain.
Distributions of covariates among the Black
and White women with LBW or preterm deliveries were compared separately with distri-
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butions among women without these conditions and were found to differ only for drinking and depressive symptomatology (Table 1).
Accordingly, we included these variables in
our analytic model, along with education, income, smoking status, and net weight gain,
given the established associations of these variables with outcomes previously reported in the
literature. Variables pertaining to self-reported
responses to unfair treatment, maternal health
factors, elapsed time between birth and examination, and age did not differ significantly according to birth outcome among either Black
or White women, and thus they were not included in the analytic model.
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TABLE 2—Logistic Regression Analysis of Preterm Deliveries Among 328 Black and White
Women in the CARDIA Study, 1992–1995
Odds Ratio (95% Confidence Interval)
Model 1
Race/ethnicity: Black vs White
Self-reported racial discrimination
1 or 2 vs 0 experiences
≥ 3 vs 0 experiences
Smoking status
Former vs never smoker
Current vs never smoker
Alcohol use: current vs not current
Depressive symptomatology: increase
per unit score
Education: less than college vs
college or more
Income, $
25 000–49 999 vs < 25 000
≥ 50 000 vs < 25 000

2.54 (1.33, 4.85)

Model 2

Model 3

Model 4

1.71 (0.84, 3.48)

1.88 (0.85, 4.12)

1.11 (0.51, 2.41)

1.97 (0.89, 4.38)
2.42 (1.03, 5.69)

2.05 (0.93, 4.50)
3.05 (1.29, 7.24)
2.22 (0.89, 5.53)
2.59 (1.16, 5.82)
0.38 (0.18, 0.79)

2.00 (0.79, 5.05)
2.51 (1.13, 5.58)
0.30 (0.14, 0.66)

1.03 (0.99, 1.07)
0.83 (0.34, 2.04)

1.02 (0.98, 1.06)
0.87 (0.19, 1.33)

1.09 (0.50, 2.38)
0.90 (0.32, 2.54)

1.08 (0.49, 2.38)
0.97 (0.36, 2.59)

Discrimination and Low Birthweight

Note. The Hosmer–Lemeshow goodness of fit test statistic was 8.22 (P = .22).

Discrimination and Preterm Delivery
Overall, Black women were 2.5 times as
likely to have a preterm delivery as White
women (Table 2, model 1). Adding racial discrimination alone (model 2) and the other co-

1.11. Those reporting racial discrimination in 3
or more situations were at 3.1 times the risk of
preterm delivery. Depressive symptomatology
was not significantly associated with risk of
preterm delivery, nor did it mediate the relationship between discrimination and preterm
delivery. Smoking and alcohol consumption
were associated with preterm delivery but,
again, did not appear to mediate the relationship. The Hosmer–Lemeshow goodness of fit
test statistic was not significant, indicating a
good model fit.

variates alone (model 3) to the model each reduced the race/ethnicity odds ratio (OR). In
the full model (model 4), racial discrimination
and the other covariates substantially reduced
the race/ethnicity odds ratio from 2.54 to

As can be seen in Table 3, Black women
were 4.2 times more likely to have an LBW
delivery than White women (model 5). When
self-reported experiences of racial discrimination were added to the model alone (model 6),
the odds ratio for race/ethnicity was reduced.
When the other covariates were added to the
model alone (model 7), the race/ethnicity odds
ratio increased. In the full model (model 8),
women reporting high levels of racial discrimination were almost 5 times more likely than
women reporting no racial discrimination to
deliver LBW infants. Depressive symptoms,
net pregnancy weight gain, and alcohol and tobacco consumption were not significantly asso-

TABLE 3—Logistic Regression Analysis of Low-Birthweight Deliveries Among 320 Black and White Women
in the CARDIA Study, 1992–1995
Odds Ratio ( 95% Confidence Interval)

Race/ethnicity: Black vs White
Self-reported racial discrimination
1 or 2 vs 0 experiences
≥ 3 vs 0 experiences
Smoking status
Former vs never smoker
Current vs never smoker
Alcohol use: current vs not current
Depressive symptomatology: increase per unit score
Education: less than college vs college or more
Income, $
25 000–49 999 vs < 25 000
≥ 50 000 vs < 25 000
Pregnancy net weight gain: risk per kg
Gestational age: risk per additional week

Model 5

Model 6

Model 7

Model 8

Model 9

4.24 (1.31, 13.67)

2.11 (0.75, 5.93)

5.90 (1.48, 23.52)

2.43 (0.79, 7.42)

3.97 (0.87, 18.14)

1.96 (0.51, 7.56)
4.98 (1.43, 17.39)

1.06 (0.29, 3.84)
1.56 (0.32, 7.76)

3.51 (0.82, 15.13)
1.99 (0.52, 7.69)
0.76 (0.23, 2.46)
1.02 (0.96, 1.07)
1.11 (0.31, 4.05)

2.96 (0.77, 11.49)
2.09 (0.56, 7.66)
0.59 (0.18, 1.99)
1.01 (0.96, 1.06)
1.07 (0.30, 3.83)

3.73 (0.74, 18.93)
2.42 (0.44, 13.40)
1.15 (0.28, 4.68)
0.96 (0.90, 1.02)
0.88 (0.24, 3.25)

1.52 (0.46, 4.99)
1.71 (0.33, 8.99)
0.96 (0.87, 1.06)

1.43 (0.41, 4.97)
1.59 (0.29, 8.86)
0.96 (0.87, 1.04)

1.36 (0.27, 6.85)
1.67 (0.33, 8.55)
0.95 (0.84, 1.07)
0.54 (0.42, 0.68)

2.04 (0.50, 8.31)
4.81 (1.50, 15.40)

Note. The Hosmer–Lemeshow goodness of fit test statistic was 4.91 (P = .56).
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ciated with LBW and did not mediate the relationship between discrimination and LBW. Finally, adding gestational age to the model
(model 9) substantially reduced the parameter
estimates for racial discrimination. The Hosmer–Lemeshow statistic was not significant, indicating a good model fit.

DISCUSSION
Racial discrimination may affect health outcomes in a variety of different ways through its
influence on factors ranging from access to
health care to exposure to noxious agents.27 In
this study, we tested the hypothesis that racial
discrimination, as a psychosocial stressor, is associated with negative health outcomes. We
found that high levels of self-reported experiences of racial discrimination were associated
with both preterm and LBW deliveries and
might contribute to Black–White disparities in
these adverse birth outcomes. Smoking, alcohol use, and depressive symptoms did not appear to mediate the relationships between selfreported discrimination and adverse outcomes,
although these relationships should be tested
in a larger sample, with measurements taken
during the pregnancy. In addition, our findings
suggest that the association between racial discrimination and LBW may be mediated by
gestational age.
Our findings are unlikely to be caused by biases in the measurement of race/ethnicity,
marital status, education, or depressive symptoms. Problems pertaining to misclassification
and bias, however, could have affected our
data in the case of self-reports of racial discrimination, pregnancy weight gain, preterm delivery, and LBW.28 These potential problems,
however, were unlikely to have seriously affected our results for several reasons. First, regarding racial discrimination, the participants
in this study reported levels of discrimination
similar to those reported by the CARDIA sample as a whole. Moreover, these exposure levels were similar to those detected in the handful of other contemporary epidemiological
studies and surveys that have quantified selfreports of racial discrimination.29
Second, although mothers reported birthrelated data without clinical verification, previous research indicates that maternal recall of
data on birthweight and gestational age are

sufficiently accurate and unbiased by race/
ethnicity to permit valid usage in epidemiological studies when data from birth records are
unavailable.30–33 In addition, there was no effect of elapsed time in our analyses. Nevertheless, access to clinically verified records would
have strengthened our study.
Other limitations of the present study include the small sample size, the timing of
measurements, and the lack of data on potentially relevant confounders. Our data were
limited to births occurring after the year 7
CARDIA examination, the year in which the
discrimination questionnaire was first administered. The resulting small sample size precluded analysis of models stratified according
to race/ethnicity as well as testing of interactions. Similarly, our measures of socioeconomic position were limited to income and
educational level; thus, our analyses may
have been affected by residual confounding
owing to unmeasured socioeconomic factors.
A related limitation of this study was the
lack of data on several potentially important
covariates for the time period under study, including onset of prenatal care, frequency of
prenatal medical visits, prenatal alcohol and tobacco consumption, drug use, bacterial vaginosis,34 and maternal experiences of violence
during pregnancy.10,16,17 Such variables may
mediate the effects not only of race/ethnicity,
but also of self-reported experiences of racial
discrimination, on preterm and LBW deliveries. Although prepregnancy BMI was not significant when tested in a logistic model, our
sample may have been too small to detect a
relationship. Given the documented associations between prepregnancy BMI and birthweight35–37 and between prepregnancy BMI,
gestational weight gain, and birthweight,38,39
future studies should examine the relationships
among racial discrimination, prepregnancy
BMI, gestational weight gain, and LBW.
Bias also could have been introduced by differential attrition rates, affecting estimates of
outcomes as well as covariates. Notably,
women not included in the present analyses
were less educated, less likely to be married,
and more likely to be Black than the study
participants, and they had more depressive
symptoms. Thus, our findings may have underestimated the effects of education, depressive
symptoms, and marital status on the risk
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of LBW and preterm deliveries. Given that depressive symptoms may mediate the relationship between self-reported discrimination and
perinatal outcomes, we may have missed a potential relationship. It is unlikely that differential attrition according to education or marital
status affected the relationships between selfreported discrimination and the outcomes
under study.
Another limitation was the older age range
of the individuals who took part in this study.
The mean age of mothers was 34 years,
whereas the majority of births in America
occur among women in their 20s.1 Similarly,
given that CARDIA’s sampling design was
stratified according to race/ethnicity and education, our findings are not representative of
the general population. Finally, we did not include data on preexisting chronic medical conditions or previous preterm deliveries, which
could have affected the likelihood of poor perinatal outcomes.
Despite these limitations, two strands of evidence lend plausibility to our findings. First, as
noted earlier, 2 recently published studies, one
focusing on extremely LBW deliveries (less
than 1500 g) and the other focusing on preterm deliveries, both showed that increased
risks were associated with self-reported racial
discrimination. The first study, conducted by
Collins et al.,11 was a small case–control investigation (25 case patients and 60 controls) restricted to a population of poor Black women
with no private health insurance. Its central
finding was that self-reported episodes of racial
discrimination among low-income African
American mothers were associated with deliveries of extremely LBW infants.27,40
The second study, conducted by Dole et al.,
involved data derived from a large, prospective
cohort study of risk factors for preterm births
that included 2073 White women and 1604
Black women.12 Using the same discrimination
measures used in this study, these authors
found that high levels of self-reported racial
discrimination were associated with somewhat
lower but still increased risks of preterm delivery (adjusted OR = 1.4, 95% CI = 1.0, 2.0).
Possibly contributing to their lower estimates
were differences in the racial/ethnic distributions of the recruitment areas and differences
in the ages of the mothers. Women in the
CARDIA sample were from urban areas with
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substantially higher percentages of Whites
than the women in the Dole et al. study, who
were from a predominantly Black region of
central North Carolina and, thus, potentially
had a lower likelihood of interacting with
White residents. The younger mothers in the
Dole et al. study may have accumulated less
exposure to discrimination, and, of note, the
“weathering hypothesis” indicates that the effects of social inequality on health increase
with age.41,42 However, notwithstanding such
differences, the Dole et al. findings were similar to the findings of this study.
By contrast, a study focusing on racial discrimination and preterm deliveries conducted
by Rosenberg et al.43 showed little association
between perceived racism and risk of preterm
delivery. These authors, however, used different measures of self-reported discrimination
and analyzed each item separately rather than
assessing summed items. Use of noncomparable measures complicates comparisons of findings, further underscoring the importance of
developing short, validated measures that can
be used and compared across diverse epidemiological studies.27,44,45
A second strand of support for our findings
stems from research in which the hypothesis
that chronic stress can increase the risk of
both preterm and LBW deliveries has been
evaluated with data on biological parameters
that we did not have available. Specifically,
evidence indicates that psychological stress
may trigger corticotropin-releasing hormone,
which has been linked to preterm deliveries
(see review by Rich-Edwards et al.10). Both
animal and human studies suggest that stress
can lead to immunosuppression, susceptibility
to infection, and preterm birth.46–48 Immunocompromise has been linked to bacterial vaginosis,34,49 which in turn has been associated
with preterm births.50 Neuroendocrine or immunological responses to the chronic stress
generated by racial discrimination may in
part explain the association between selfreported racial discrimination and risk of preterm and LBW deliveries we observed and
should be investigated in a study focusing explicitly on pregnancy outcomes.
In addition, evidence on links between gestational hypertension and adverse birth outcomes51,52 suggests an alternative pathway
whereby racial discrimination elevates the risk

of gestational hypertension, thus affecting birth
outcomes. In our sample, gestational hypertension was reported more frequently by Black
than by White women, and the risk of LBW
deliveries was elevated among Black women
reporting gestational hypertension. Although
our sample was too small to investigate a
causal path leading from perceived discrimination to elevated blood pressure and adverse
birth outcomes, future research should address
this issue.
Despite the limitations noted, this study
provides important evidence that a relationship exists between self-reported experiences
of racial discrimination and preterm and
LBW deliveries. In doing so, it adds to the
small but growing body of literature18–21 suggesting that racial discrimination, rather than
“race” construed as “innate biology,”40 underlies racial/ethnic disparities in health and
places Black women and children—and potentially women and children who are members
of other racial/ethnic groups—at risk for serious health consequences.
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Very Low Birthweight in African American Infants:
The Role of Maternal Exposure to Interpersonal
Racial Discrimination
| James W. Collins Jr, MD, MPH, Richard J. David, MD, Arden Handler, DrPH, Stephen Wall, MD, and Steven Andes, PhD

It has long been recognized that African
American infants are more than twice as
likely as White infants to die in their first year
of life.1,2 Reflecting the public health relevance of this phenomenon, Healthy People
2010 calls for the elimination of the racial
disparity in infant mortality rates.3 Infant
birthweight is a primary determinant of infant
mortality risk. The approximately 1% of
births occurring at very low birthweight
(VLBW; < 1500 g), pathological in all populations,1,4,5 accounts for more than half of the
neonatal deaths and 63% of the Black–White
gap in infant mortality in the United States.4
An extensive literature has treated pregnancy
as a condition influenced by proximal events
and has been unable to delineate the mechanisms underlying African American infants’
threefold greater rate of VLBW.6–14 A seminal
study by Kleinman and Kessel6 found not
only a persistent but a widening racial gap in
the incidence of VLBW infants as sociodemographic risk declines (i.e., VLBW risk declines
as socioeconomic status increases). Another
study found that in a prepaid health plan, the
racial disparity in the rates of VLBW persisted among college-educated mothers who
received adequate prenatal care.7 Behavioral
risk factors during pregnancy—cigarette smoking and alcohol and illicit drug usage—also
have a negligible impact on the racial gap.14
Numerous epidemiological studies have found
that the racial differential in the rate of
VLBW infants exists among women who reside in nonimpoverished neighborhoods.10–13
New conceptual models have been proposed to elucidate the contribution of
chronic stress to preterm (< 37 weeks) delivery and consequent VLBW risk.15–17 RichEdwards et al.16 speculated that chronic
stress from maternal lifetime exposure to interpersonal racism is a risk factor for infant
VLBW. Misra et al.17 proposed that social

Objectives. We determined whether African American women’s lifetime exposure to interpersonal racial discrimination is associated with pregnancy outcomes.
Methods. We performed a case–control study among 104 African American
women who delivered very low birthweight (<1500 g) preterm (<37 weeks) infants
and 208 African American women who delivered non–low-birthweight (> 2500g)
term infants in Chicago, Ill.
Results. The unadjusted and adjusted odds ratio of very low birthweight infants for maternal lifetime exposure to interpersonal racism in 3 or more domains
equaled 3.2 (95% confidence intervals=1.5, 6.6) and 2.6 (1.2, 5.3), respectively. This
association tended to persist across maternal sociodemographic, biomedical,
and behavioral characteristics.
Conclusions. The lifelong accumulated experiences of racial discrimination by
African American women constitute an independent risk factor for preterm
delivery. (Am J Public Health. 2004;94:2132–2138)

(i.e., socioeconomic status) factors are antecedent to both psychosocial (i.e., stress, social
support) factors and biomedical (i.e., health
behaviors, preexisting diseases) factors; the
latter are in turn risk factors for infant
VLBW. Hogue et al.15 proposed the classic
host (i.e., pregnant women), environment
(i.e., chronic social stressors), and agent (i.e.,
immediate emotional or physical stressors)
triangle of epidemiological causality.5
Chronic stress is a more prominent feature
in the daily lives of African American women
than in the daily lives of White women.18 Although there have been several studies on the
relation between chronic stress and infant
birthweight,19–21 few studies have specifically
focused on the relation between women’s regular (ranging from a few times per year to
nearly every day) exposure to racial discrimination—a nonrandom and race-related source
of stress—and infant VLBW.18 To the extent
that population differences in chronic stress
from lifetime exposure to interpersonal racial
discrimination underlie the observed racial
differential in the rate of VLBW infants, one
would expect an association between this exposure and VLBW among African Americans.
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A causal association between African
American women’s exposure to chronic stress
from interpersonal racism and infant VLBW
is biologically plausible. Wadhwa et al.22
showed that chronic maternal exposure to
stress—through maternal cardiovascular,
immune/inflammatory, and neuroendocrine
processes—is detrimental to infants’ birthweight. Moreover, psychophysiological stress
is likely to accelerate the release of corticotropin-releasing hormone, which initiates
a cascade of events leading to preterm delivery.16,22 Consistent with the larger literature
on stress, clinical studies show that exposure
to racial stressors leads to physiological reactivity.23–27 African American women who
were exposed to what they perceived as racial
bias and internalized their responses to unfair
treatment had a fourfold greater risk of hypertension.23 In another study, the viewing of
racist situations was associated with a significant rise in blood pressure that correlated
with the African American subjects’ responses
on the Framington Anger Scale.24 Jones et
al.25 also reported significant changes in heart
rate, digital blood flow, and facial muscle activity in African American women who en-
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countered social situations that included blatant and more subtle forms of racism.
We therefore performed a case–control
study among a sample of urban African
Americans to determine the extent to which
women’s reported lifetime and pregnancy exposure to interpersonal racial discrimination
is associated with VLBW births.

ble. Of these, 3 case subjects and 5 control
subjects refused interviews; 4 case subjects
and 5 control subjects consented but failed to
arrive at 3 scheduled appointments; we were
unable to schedule interviews for 2 case subjects and 16 control subjects. The infants of 4
case subjects expired within 72 hours of birth.
Thus, we obtained interview data for 104 case
subjects and 208 control subjects.

METHODS
Study Questionnaire
Study Sample
African American mothers delivering at
Cook County Hospital and University of Chicago Hospital in Chicago, Ill, between November 1, 1997, and October 31, 2000, were recruited for this study. These hospitals serve
critically ill and healthy infants across a broad
range of socioeconomic status. Nevertheless,
approximately two thirds of the participants in
the study were Medicaid recipients.
The medical record was abstracted to determine infants’ birthweight as defined by
nursing measurement, gestational age based
on physicians’ physical assessment of the
neonate, and maternal race as self-defined.
Case subjects were restricted to mothers of
singleton VLBW (< 1500 g) preterm (< 37
weeks) infants. Control subjects were restricted to mothers of (1) critically ill singleton
non–low-birthweight (NLBW; > 2500 g),
term infants admitted to the neonatal intensive care unit for ventilator management; and
(2) healthy singleton NLBW infants admitted
to the normal newborn nursery. We approached the mothers of all eligible VLBW
and critically ill NLBW infants. To ensure a
1:2 case-to-control ratio, we approached
mothers of healthy NLBW infants who most
approximated case infants with respect to
time and day of admission within each participating hospital. We offered a $10 participation reward to all eligible subjects. Study personnel approached African American
mothers within 72 hours of their infants’ admission to the neonatal intensive care unit or
normal newborn nursery. We obtained informed consent from the women before study
enrollment. Mothers of infants who expired
within 72 hours of birth were not requested
to complete the study questionnaire.
During the accrual period, 117 case subjects
and 234 control subjects were potentially eligi-

Trained African American interviewers administered a structured questionnaire in the
hospital. They collected data on mothers’ age,
education, marital status, parity, prenatal care
initiation, cigarette smoking, and alcohol use.
Using previously validated instruments, they
asked about lifetime and pregnancy exposure
to interpersonal racial discrimination.23,28 All
participants were asked their lifetime and
pregnancy exposure to interpersonal racial
discrimination in 5 domains: at work, getting
a job, at school, getting medical care, and getting service at a restaurant or store.23 The
questions were formatted for yes or no answers.23 We determined the distribution of reported interpersonal racial discrimination in
each domain, 1 or more domains, and 3 or
more domains. Current or recently employed
participants were asked an additional 20
questions about their lifetime and past year’s
experiences with interpersonal racial discrimination at their primary place of employment.28 We empirically dichotomized responses after data collection into none (none
or less than once per year) and regularly (few
times per year, few times per month, at least
once a week, and nearly every day).

Statistics
We calculated the odds ratio and 95% confidence intervals of exposure to measured risk
factors.29 Confidence intervals were estimated by
the Taylor series method.29 We used multivariable logistic regression (PROC LOGISTIC30) to
estimate the independent association of maternal lifetime exposure to racism and VLBW.

RESULTS
There were minimal differences between
case subjects and control subjects (critically ill
and healthy) with respect to marital status, in-
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come, Medicaid status, prenatal care usage,
parity, and alcohol consumption (Table 1). A
slightly higher percentage of case subjects
were found among the older, more educated
women, and cigarette smokers (Table 1). When
women aged older than 30 years or those having more than 12 years of education were
compared with all others, a significantly increased association with VLBW was found
(χ2=4.8, P=.03 for age, χ2 =5.4, P=.02 for
education). The distribution of sociodemographic, biomedical, and behavioral characteristics did not vary between critically ill and
healthy control subjects (data available from
authors by request).
Table 2 examines the relation between maternal exposure to interpersonal racism and
VLBW in 5 domains. With the exception of
the “getting medical care” domain, the odds
ratio of VLBW for maternal lifetime exposure
to interpersonal racial discrimination exceeded unity. The magnitude of the association between racial discrimination and VLBW
was strongest in the “finding a job” and “at
work” domains. The odds ratio of VLBW for
maternal lifetime exposure to interpersonal racial discrimination in 1 or more domains was
1.9 (95% CI =1.2, 3.1). The odds ratio of
VLBW for maternal lifetime exposure to interpersonal racial discrimination in 3 or more
domains was 3.2 (95% CI =1.5, 6.6), suggesting a dose-response relation. In contrast, there
was no consistent association of VLBW with
incidents of perceived discrimination during
the pregnancy.
When case subjects were compared only
with critically ill control subjects, the odds ratio
for exposure to racial discrimination in 1 or
more and 3 or more domains equaled 1.9 (95%
CI=1.1, 3.2) and 3.4 (95% CI=1.4, 8.3), respectively. When case subjects were compared
only with healthy control subjects, the odds
ratio for exposure to racial discrimination in 1
or more and 3 or more domains equaled 1.9
(95% CI=1.1, 3.4) and 3.0 (95% CI=1.3,
7.3), respectively. We further tested for the
presence of recall bias by comparing the frequency of reported exposure to interpersonal
racial discrimination in the 2 control groups of
African American women with NLBW infants.
The odds ratio for exposure to racial discrimination in 1 or more and 3 or more domains
for critically ill (compared with well) control
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TABLE 1—Sociodemographic, Biomedical, and Behavioral Characteristics of the Study
Sample: Chicago, Ill, November 1, 1997–October 31, 2000

Maternal age, y
< 20
20–24
25–29
≥ 30
Education, y
< 12
12
> 12
Living arrangements
Married
Unmarried, living together
Unmarried, not together
Income quartile, $a
1: < 5000
2: 5000–15 999
3: 16 000–30 999
4: ≥ 31 000
Payment method
Medicaid
Other payments
Prenatal care
Earlyb
Late or none
Pregnancies, No.
1–3
≥4
Cigarette smoking
Smoker
Nonsmoker
Alcohol consumption
Yes
No

Percentage (No.) of
VLBW Cases (n = 104)

Percentage (No.) Of
NLBW Controls (n = 208)

Odds Ratio (95%
Confidence Interval)

27 (28)
25 (26)
19 (20)
28 (29)

31 (62)
31 (63)
21 42)
17 (35)

1.1 (0.6, 2.1)
1.0
1.2 (0.6, 2.3)
2.0 (1.0, 3.9)

31 (31)
34 (34)
36 (36)

39 (77)
39 (77)
23 (46)

0.5 (0.3, 0.9)
0.6 (0.3, 1.0)
1.0

23 (22)
12 (11)
65 61)

15 (31)
18 (36)
67 (134)

1.0
0.4 (0.2, 1.0)
0.6 (0.3, 1.2)

28 (20)
23 (16)
27 (19)
23 (16)

29 (31)
29 (31)
23 (25)
19 (20)

0.8 (0.3, 1.9)
0.7 (0.3, 1.6)
1.0 (0.4, 2.3)
1.0

62 (58)
38 (35)

68 (138)
32 (63)

0.8 (0.5, 1.2)
1.0

69 (71)
31 (32)

61 (127)
39 (81)

1.0
0.7 (0.4, 1.2)

86 (89)
14 (14)

85 (171)
15 (31)

1.0
0.9 (0.4, 1.7)

30 (31)
70 (72)

21 (43)
79 (163)

1.6 (1.0, 2.8)
1.0

18 (19)
82 (84)

15 (32)
85 (176)

1.2 (0.7, 2.3)
1.0

Note. VLBW = very low birthweight; NLBW = non–low-birthweight.
a
For household income, 43% are missing data.
b
Defined as initiation in the first trimester.

subjects were 1.0 (95% CI=0.6, 1.7) and 1.1
(95% CI=0.4, 3.1), respectively.
Table 3 shows that the association between
maternal lifetime exposure to interpersonal
racism and infant VLBW persisted across traditional sociodemographic, biomedical, and
behavioral risk categories; however, there was
some evidence of effect modification. The adverse effect of perceived discrimination was
strongest among women aged 20 to 29 years,

generally considered the optimal childbearing
decade, whereas it was reduced or absent
among teenaged women and women aged
older than 30 years. Similarly, the association
between maternal exposure to interpersonal
racial discrimination and VLBW was strongest
among women with more than 12 years of
formal education. The odds ratios of infant
VLBW for college-educated women who reported racial discrimination in 1 or more and
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3 or more domains were 2.8 (95% CI =1.1,
7.1) and 7.3 (95% CI =1.9, 28.9), respectively.
By contrast, for alcohol use and prenatal care
categories, the racism effect was consistently
stronger among women in the traditional highrisk sociodemographic, biomedical, and behavioral categories. Most important, 43 of the
48 odds ratios of VLBW for maternal lifetime
exposure to interpersonal racial discrimination
across the measured traditional risk factors
were above unity; 95% confidence intervals
often included 1.
Seventy-six percent (n = 238) of women in
the study sample had worked outside the
home during their lifetime. Two thirds (n =
163) of them were employed during their
pregnancy. They worked an average of 35
hours per week. The leading employment
categories were cashiers (23%), clerks
(13%), teachers (10%), laborers (10%), and
health care workers (8%). These 163
women answered additional questions about
specific scenarios with racial discrimination
at their primary place of employment, either
anytime during their lifetime (10 questions)
or during the past year (10 questions). For
each of the questions in which there were
sufficient responses for reasonably
stable rate calculations, the point estimates
for the association between regular (defined
as “few times/year,” “few times/month,” “at
least once a week,” or “nearly everyday”) exposure and VLBW exceeded unity (Table 4).
The scenarios that had the strongest association with VLBW were “Because you are African American, you feel as if you have to
work twice as hard” and “Whites often assume that you work in a lower status job
than you do and treat you as such.” The
odds ratios were between 1.1 and 2.6, although few were statistically significant.
Lastly, we performed multivariate logistic
regression analyses to further explore the independent association of maternal reported
lifetime exposure to interpersonal racial discrimination and pregnancy outcome. When
maternal age, education, and cigarette smoking were included in logistic models, the adjusted odds ratio of infant VLBW for maternal reported exposure to interpersonal racial
discrimination in 1 or more domains was 1.7
(95% CI = 1.0, 9.2); the adjusted odds ratio
of infant VLBW for maternal reported expo-
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TABLE 2–Maternal Exposure to Interpersonal Racial Discrimination and Infant Very Low Birthweight
Reported Racial Discrimination Incidents
Lifetime

Finding a job
At work
At school
In public settings
Getting medical care
≥ 1 domains
≥ 2 domains
≥ 3 domains

This Pregnancy

Percentage (No.)
VLBW n = 104

Percentage (No.)
NLBW n = 208

OR

29 (30)
24 (25)
18 (19)
37 (38)
5 (5)
56 (58)
41 (32)
30 (20)

13 (25)
14 (29)
11 (22)
29 (61)
5 (11)
40 (83)
25 (41)
12 (17)

3.0
2.0
1.9
1.4
0.9
1.9
2.1
3.2

95% CI

Percentage (No.)
VLBW n = 10

Percentage (No.)
NLBW n = 2088

OR

95% CI

1.6, 5.4
1.1, 3.5
1.0, 3.7
0.8, 2.3
0.3, 2.7
1.2, 3.1
1.2, 3.8
1.5, 6.6

2 (2)
4 (4)
2 (2)
13 (14)
4 (4)
19 (20)
6 (6)
0 (0)

1 (3)
5 (10)
2 (4)
15 (31)
2 (4)
20 (42)
4 (8)
1 (2)

1.3
0.8
1.0
0.9
1.6
0.9
1.5
...

0.2, 8.1
0.2, 2.6
0.2, 5.6
0.5, 1.8
0.4, 6.2
0.5, 1.7
0.5, 4.4
...

Note. VLBW = very low birthweight; NLBW = non–low-birthweight; OR = odds ratio; CI = confidence interval.

sure to interpersonal racial discrimination in 3
or more domains was 2.6 (95% CI = 1.2, 5.3).

DISCUSSION
Our study adds to the small but growing evidence of a relation between African American
women’s exposure to interpersonal racial discrimination and pregnancy outcomes. We
found that African American mothers who delivered VLBW preterm infants were more
likely to report experiencing interpersonal racial discrimination during their lifetime than
African American mothers who delivered
NLBW infants at term. Stratified analyses
showed that this association persisted across
the common risk categories for reproductive
health. In multivariate logistic regression models, the adjusted odds ratio of VLBW for African American mothers who experienced interpersonal racial discrimination in 1 or more
and 3 or more (compared with none) domains
equaled 1.7 and 2.6, respectively. Interestingly,
among African American women who worked
outside the home, those who gave birth to
VLBW infants were more likely to report racial discrimination in the workplace than were
the working mothers of NLBW infants. These
findings provide evidence that greater lifetime
exposure to racial discrimination among African American women contributes to the racial
disparity in VLBW infants.
The conventional investigative approach to
the racial disparity in the rates of VLBW
births has been based on the implicit assump-

tion that there is a set of risk factors that differ in quantity between the races but exert
similar effects on African American and
White women. An extensive literature has
shown that established risk factors have minimal impact on the rate of VLBW for African
Americans.6,7 Moreover, this conceptualization does not take into account the nonrandom, pervasive, and multifaceted inequality
that is bound up in the historical context of
race, nor does it capture its effect on human
beings over time.18,31,32 Because African
American women are regularly exposed to
unique societal risk factors closely related to
race,18,31–33 restricting the search for such factors to a sample of African American women
seems reasonable. We used an intervieweradministered closed-ended questionnaire to
capture the variability of lifetime exposure to
incidents perceived as racial discrimination
and describe its association with infant birthweight. The frequency of lifetime reported incidents of interpersonal racial discrimination
in at least 1 domain was 40% among our
control subjects. If we take this frequency as
an accurate estimate for the general population of urban African American women, then
exposure to perceived racial discrimination is
a common risk factor. This estimate is consistent with published prevalence rates.34
Our data show that the magnitude of the
association between maternal reported lifetime exposure to racial discrimination and infant VLBW was strongest in the “finding a
job” and “at place of employment” domains.
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Concordant with this phenomenon, workingclass African American mothers of VLBW
preterm infants in our sample were more
likely to regularly experience specific episodes of interpersonal racism at their primary
place of employment than working-class African American mothers of NLBW term infants. These findings are consistent with the
limited literature showing a negative association between pregnant African American
women’s psychosocial job strain and infant
birthweight.35 A recent study found that African American women with high job strain
had infants with birthweights 273 grams less
than those with low-strain jobs or those who
did not work outside the home.35
Few published studies have explicitly examined the relation between maternal exposure to racial discrimination and infant
birthweight.36,37 Using mailed questionnaire
data from the Black Women’s Health Study,
Rosenberg et al.37 recently reported a small
increase in preterm delivery among women
who reported lifetime experiences of racism,
particularly women with low levels of education.7 In contrast, our study shows that the association between maternal reported lifetime
exposure to interpersonal racism and infant
VLBW is strongest among college-educated
women. Because reporting discrimination
may adversely affect self-esteem and perceptions of control,38 differences in the methodology (i.e., mailed survey vs face-to-face interviews) used to assess lifetime incidents may
contribute to the dissimilar findings. Further
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TABLE 3—Maternal Lifetime Exposure to Interpersonal Racial Discrimination and Infant Birthweight
by Selected Characteristics
Reported Racial Discrimination Incidents in
≥ 1 Domains (vs No Reported Discrimination)

Maternal age, y
< 20
20–24
25–29
≥ 30
Education, y
< 12
12
> 12
Married
Living together
Not together
Income quartile, $a
1: < 5000
2: 5000–15 999
3: 16 000–30 999
4: ≥ 31 000
Payment method
Medicaid
Other payment
Prenatal care
Earlyb
Late or none
Pregnancies, No.
1–3
≥4
Cigarette smoking
Smoker
Nonsmoker
Alcohol consumption
Yes
No

Reported Racial Discrimination Incidents in
≥ 3 Domains (vs No Reported Discrimination)

Percentage (No.)
VLBW n = 104

Percentage (No.)
NLBW n = 208

OR

95% CI

Percentage (No.)
VLBW n = 104

Percentage (No.)
NLBW n = 208

OR

95% CI

50 (14)
62 (16)
60 (12)
52 (15)

44 (27)
32 (20)
40 (17)
49 (17)

1.3
3.4
2.2
1.1

0.5, 3.2
1.3, 8.9
0.7, 6.5
0.4, 3.0

13 (2)
33 (5)
43 (6)
33 (7)

15 (6)
4 (2)
14 (4)
18 (4)

0.8
10.8
4.7
2.3

0.2, 4.6
1.8, 63.6
1.1, 20.9
0.5, 9.2

39 (12)
53 (18)
75 (27)
64 (14)
73 (8)
48 (29)

34 (26)
39 (30)
52 (24)
55 (17)
31 (11)
39 (52)

1.2
1.8
2.8
1.4
6.1
1.4

0.5, 2.9
0.8, 4.0
1.1, 7.1
0.5, 4.4
1.3, 27.3
0.8, 2.6

14 (3)
24 (5)
57 (12)
56 (10)
25 (1)
16 (6)

7 (4)
15 (8)
15 (4)
22 (4)
11 (3)
10 (9)

2.0
1.8
7.3
4.4
2.8
1.7

0.4, 9.8
0.5, 6.4
1.9, 28.9
1.0, 18.6
0.2, 36.0
0.6, 5.2

40 (8)
75 (12)
47 (9)
69 (11)

29 (9)
39 (12)
48 (12)
80 (16)

1.6
4.8
1.0
0.6

0.5 , 5.3
1.2 , 18.2
0.3 , 3.2
0.1 , 2.5

8 (1)
50 (4)
29 (4)
55 (6)

4 (1)
14 (3)
13 (2)
56 (5)

1.8
6.3
2.6
1.0

0.1, 32.0
1.0, 40.1
0.4, 17.1
0.2, 5.6

50 (29)
64 (23)

37 (51)
45 (29)

1.7
2.1

0.9 , 3.2
0.9 , 4.9

22 (8)
38 (8)

11 (10)
13 (5)

2.4
4.3

0.9, 6.7
1.2, 15.6

52 (37)
63 (20)

42 (53)
37 (30)

1.5
2.8

0.8, 2.7
1.2, 6.6

28 (13)
37 (7)

14 (12)
9 (5)

1.7
3.1

1.0, 5.7
1.5, 6.2

60 (53)
36 (5)

40 (68)
42 (13)

2.2
0.8

1.3, 3.8
0.2, 2.8

32 (17)
25 (3)

13 (15)
5 (1)

3.2
6.0

1.5, 7.2
0.5, 66.2

52 (16)
57 (41)

30 (13)
43 (70)

2.5
1.8

0.9, 6.4
1.0, 3.1

21 (4)
34 (16)

14 (5)
11 (12)

1.6
4.0

0.4, 6.8
1.7, 9.4

68 (13)
52 (44)

34 (11)
41 (72)

4.1
1.6

1.2, 13.9
0.9, 2.7

40 (4)
29 (16)

9 (2)
13 (15)

7.0
2.8

1.0, 48.0
1.3, 6.1

Note. VLBW = very low birthweight; NLBW = non–low-birthweight; OR = odds ratio; CI = confidence interval.
a
Forty-three percent are missing data for household income.
b
Defined as initiation in the first trimester.

research is needed to determine whether the
inconsistencies reflect differences in unmeasured contextual variables.10,12,13,39–41
Our study provides empirical evidence supporting the conceptual model proposed by
Rich-Edwards et al.16 in which African American women’s lifetime exposure to interpersonal racism is explicitly included as a chronic
stressor.16 Interestingly, we found no association between maternal self-reported exposure

to interpersonal racial discrimination during
pregnancy and infant VLBW. However, the
prevalence of 1 or more reported incidents
during pregnancy among case subjects and
control subjects was low; moreover, the prevalence of 3 or more reported incidents during
pregnancy among subjects was essentially
nonexistent. Given the suspected strong association between reported incidents of interpersonal racial discrimination during pregnancy
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and VLBW among the subgroup of low-income
African American mothers with high-risk behavioral characteristics,36 our study did not
have sufficient power to address the role of reported incidents during pregnancy.
Our study had a number of important limitations. First, because the experience of racial
discrimination is a complex and multidimensional phenomenon, a more sensitive questionnaire may have led to better ascertain-
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TABLE 4—Maternal Exposure to Interpersonal Racial Discrimination in the Workplace
and Infant Very Low Birthweight
Lifetime
Specific Perceptions

Past Year

Percentage
VLBW n = 53

Percentage
NLBW n = 110

OR

CI

Percentage
VLBW n = 53

Percentage
NLBW n = 110

OR

CI

19

12

1.7

0.7, 4.3

12

8

1.4

0.5, 4.2

21

12

2.0

0.8, 4.7

23

11

2.3

1.0, 5.5

17

8

2.3

0.8, 6.1

10

8

1.3

0.4, 4.1

...
28

...
17

...
1.9

...
0.9, 4.1

...
25

...
18

...
1.6

...
0.7, 3.5

20

12

1.8

0.7, 4.6

14

11

1.3

0.5, 3.6

...

6

...

...

...

5

...

...

29

15

2.3

1.0, 5.1

32

15

2.6

1.2, 5.8

...

10

...

...

...

9

...

...

10

9

1.1

0.3, 3.3

...

5

...

...

47
26

34
16

1.7
1.7

0.8, 3.5
0.7, 4.0

49
27

32
16

2.0
1.8

1.0, 4.3
0.8, 4.4

Because you are African American, you are
assigned the jobs no one else will do.
You are treated with less dignity and respect
than you would be if you were White.
You are watched more closely than other
workers because of your race.
Racial jokes or harassment are directed at you.
Because you are African American, you feel as
if you have to work twice as hard.
Tasks that require intelligence are generally given
to Whites, while African-Americans get those
that don’t require much thought.
You are often ignored or not taken seriously by
your boss because of your race.
Whites often assume that you work in a lower
status job than you do and treat you as such.
A White coworker with less experience and
qualifications got promoted before you did.
When different opinions would be helpful, your
opinion is not asked for because of your race.
Total positive responses
≥1
≥ 3 or more

Note. VLBW = very low birthweight; NLBW = non–low-birthweight; OR = odds ratio; CI = confidence interval; . . . = undefined (< 5 subjects).

ment of the exposure of chronic interpersonal
racism. However, the assessment of discrimination in multiple domains and the characterization of regular exposure to discrimination in the workplace are strengths of the
instruments used in our study.23,28,38 In addition, the consistency of the elevated point
estimates derived from 2 independently constructed instruments suggests that we accurately assessed exposure to interpersonal racial discrimination.23,28 Second, our findings
may have stemmed from a recall bias associated with the maternal anxiety associated
with the admission of her infant to a neonatal intensive care unit. However, we found no
difference in the prevalence of reported racism among control mothers of critically ill
NLBW infants (a cohort with anxieties similar to those of case subjects) and the control
mothers of healthy NLBW infants. Third,
interviewer bias could have also influenced

our results. However, the interviewers were
trained to collect data using a structured
questionnaire in an identical fashion for case
subjects and control subjects. They were also
blinded to the study hypotheses. Fourth, sample size considerations limited our ability to
fully address the association of racism and infant VLBW across the full range of maternal
sociodemographic, biomedical, and behavioral characteristics. Lastly, the results of our
study may be limited by the possible confounding of unmeasured variables closely related to interpersonal racial discrimination.41
Lifelong exposure to interpersonal racism is
unlikely to operate as a risk factor for pregnant women solely at the individual level,
but it also expresses the cumulative impact
of societal-level (i.e., institutional) racism exposures on birth outcome.32,39 Our study
suggests that a mechanism by which institutional racism affects female reproductive
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health is likely to be found in the reported
incidents of racial discrimination in the
workplace. As such, interventions that target both the reported incidents of racial discrimination in the workplace and the structural issues of race inequality that place a
large percentage of African American
women in conditions of severe income insecurity are needed to narrow the racial disparity in infant VLBW.41
In conclusion, the reported lifelong accumulated experiences of interpersonal racial
discrimination by African American women
constitute an independent risk factor for infant VLBW.
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An Approach to Studying Social Disparities in
Health and Health Care
| Paula A. Braveman, MD, MPH, Susan A. Egerter, PhD, Catherine Cubbin, PhD, and Kristen S. Marchi, MPH

With this article, we propose an approach to
studying and monitoring social disparities in
health and health care, using prenatal care as
an example. We use the term “social disparities
in health” broadly here to refer to differences
in health—or likely determinants of health—
that are systematically1,2 associated with different levels of underlying social advantage or position in a social hierarchy.3 Social advantage
or position is reflected by economic resources,
occupation, education, racial/ethnic group,
gender, sexual orientation, and other characteristics associated with greater resources, influence, prestige, and social inclusion.3–7
Social disparities in health place people already disadvantaged by belonging to particular
social groups at further disadvantage with respect to their health3,8,9; good health in turn is
essential to escape from social disadvantage.9–11 Efforts to reduce social disparities in
health and equalize opportunities for optimal
health reflect social and ethical values,8,12 including solidarity or compassion8,13 and distributive justice,13 and are consonant with human
rights principles.3,13,14 The goals of Healthy People 2010 include eliminating social disparities
in health and health care.15
Social disparities in health, including gaps in
maternal and child health and health care, are
large and persistent in the United States.16–39
There is widespread recognition that closing
these gaps will require more effective strategies, including monitoring and research to
guide and evaluate policies.5,40–48 However,
apart from racial/ethnic breakdowns of vital
statistics, routine monitoring of social disparities in health in the United States has generally
been limited.40,41,49–51 This article was based
on work supported by the Centers for Disease
Control and Prevention and the Kaiser Family
Foundation that examined socioeconomic and
racial/ethnic disparities in 3 maternal and infant health indicators—unintended pregnancy,
breastfeeding, and delayed or no prenatal
care—in California during 1994–1995 and

Objective. We explored methods and potential applications of a systematic approach to studying and monitoring social disparities in health and health care.
Methods. Using delayed or no prenatal care as an example indicator, we (1) categorized women into groups with different levels of underlying social advantage; (2) described and graphically displayed rates of the indicator and relative
group size for each social group; (3) identified and measured disparities, calculating relative risks and rate differences to compare each group with its a priori
most-advantaged counterpart; (4) examined changes in rates and disparities over
time; and (5) conducted multivariate analyses for the overall sample and “atrisk” groups to identify particular factors warranting attention.
Results. We identified at-risk groups and relevant factors and suggest ways to
direct efforts for reducing prenatal care disparities.
Conclusions. This systematic approach should be useful for studying and monitoring disparities in other indicators of health and health care. (Am J Public
Health. 2004;94:2139–2148)

1999–2001. A separate report52 on that work,
aimed at a wide nontechnical audience, highlights issues that policies should address. The
focus of our article is primarily methodological,
aiming to illustrate a systematic approach for
studying and monitoring disparities that can
be adapted for other indicators and populations. Space constraints limit us here to using
1 indicator—delayed or no prenatal care—as an
example. Although the ideal content and number of prenatal visits are unknown,53,54 few
would contest the importance of at least 1
first-trimester visit for timely assessment and
health promotion.55–57 Healthy People 2010
objectives15 include first-trimester care for at
least 90% of childbearing women.

METHODS
Data Sources
We used cross-sectional data from 2 California statewide representative postpartum
surveys, with approval from the University of
California, San Francisco committee on human
research and the California Health and Human
Services Agency committee for the protection
of human subjects. The 1999–2001 data
(n = 10 519) were obtained from the Maternal
and Infant Health Assessment (MIHA). A col-
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laborative effort of the California Department
of Health Services Maternal and Child Health
Branch and University of California, San Francisco, modeled on the Centers for Disease
Control and Prevention’s Pregnancy Risk Assessment Monitoring System,58 MIHA is an
annual population-based mail survey (with
telephone follow-up of nonresponders) of
mothers a few months after they give birth to
live-born infants in California. Data for 1994
and 1995 were obtained from the Access to
Maternity Care (ATM) survey, in which 10 132
mothers of live-born infants were interviewed
during their postpartum stays in 19 randomly
selected California hospitals. The ATM survey
was conducted with support from the Agency
for Health Care Policy Research, the California
Department of Health Services, and the Robert Wood Johnson Foundation. Both surveys
were linked with birth certificates and with
census data from 2000 (MIHA) or 1990 (ATM).
Residential addresses from birth certificates
were geocoded to the census tract level (approximately 4000–8000 people per tract)
using MapMarker Plus software59 for MIHA
and services from Geographic Data Technology, Inc. (Lebanon, NH), for ATM. Both procedures use several reliable and regularly updated sources of address files (e.g., US Postal
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Service, Census TIGER files),60 and geocoding
was successful for 97.4% of addresses in
MIHA and 83.8% (87.3% after excluding 1
hospital without linked birth certificates) in
ATM. Both statistically weighted samples were
similar to the statewide maternity populations
during corresponding time periods. MIHA and
ATM response rates were 71% and 86%, respectively. Methods for both surveys have
been described elsewhere.29,61,62

Variables
The indicator of health and health care used
as an example was delayed or no care, which
was defined as either beginning prenatal care
after the first trimester or receiving no prenatal
care during the index pregnancy. Social groups
were defined according to (1) 3 socioeconomic
variables (i.e., family income, maternal education, and neighborhood poverty), chosen a priori to categorize the sample into groups reflecting different dimensions of socioeconomic
status or position plausibly related to delayed
or no care28,56,61,63–65; and (2) race/ethnicity.
Family income. Family income was defined
as the self-reported family income during
pregnancy in 100% increments of the federal
poverty level for the relevant year (e.g.,
$17 650 for a family of 4 in 2001). Income
of the nuclear family (the woman, her partner, and dependent children) was used instead of household income to conform with
eligibility criteria for Medi-Cal and other programs that could influence prenatal care use.
Maternal education. Maternal education was
defined as the respondent’s self-reported
highest completed educational level (i.e., did
not complete high school, high-school graduate, some college, college graduate).
Neighborhood poverty. The definition of
neighborhood poverty was based on women’s
residences at the index birth, defining a “poor”
neighborhood as a census tract with at least
20% of persons below the federal poverty
level66 in 1990 (ATM) or 2000 (MIHA). We
used census tracts rather than smaller block
groups because tracts generally geocode at a
higher rate and are simpler to use; previous
studies have found similar results using tracts or
block groups to define neighborhoods.67–69 Although multiple characteristics of neighborhoods ideally should be examined,28,70–72 for
brevity we examined only poverty concentra-

tion, which has been widely used68,73–78 and is
easily understood by policymakers. Sample size
constraints (e.g., few women in the highest income or education categories lived in “poor”
neighborhoods) limited us to 2 poverty concentration categories; the 20% cutoff reflects the
US Census Bureau definition of “poverty area”79
and is supported by previous studies.73–76
Race/ethnicity. Self-reported racial/ethnic
identification was categorized as African
American, Asian/Pacific Islander, European
American (including women from the Middle
East), immigrant Latina, US-born Latina, or
Native American/Alaska Native. Small numbers precluded separate multivariate analyses
for Native Americans and categorizing nonLatina women by nativity.
Other covariates in 1999–2001 MIHA
data were chosen on the basis of the literature56,63,65,80,81 as being plausibly associated
with delayed or no care, either as confounders or as mediators on pathways between social factors and prenatal care: paternal education, maternal first-trimester insurance
coverage,81 age, parity, marital status at the
time of birth, primary language spoken at
home, having a regular source of health care
before pregnancy, whether the respondent
felt her receipt of prenatal care was “very important” to others close to her, unintended
pregnancy, initial unhappiness about the pregnancy, the respondent’s general “sense of control” over her life (“mastery”),82 and both
smoking and drinking during pregnancy (as
markers of general knowledge, attitudes, or
beliefs that could influence use of care).

Statistical Analyses
Describing social disparities in prenatal care.
After categorizing women in each time period
into social groups defined by family income,
education, neighborhood poverty, and race/
ethnicity, we estimated rates of delayed or no
care in each group and calculated rate differences and relative risks for each group compared with the a priori most-advantaged corresponding group (Table 1). For example, each of
the 4 lower income groups was compared with
the highest income group. Because both risk
levels and relative size of groups are relevant,
we further examined disparities by income and
education in 2 ways: (1) using bar graphs, with
bar width reflecting the proportion of the popu-
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lation in each group (suggested to us by work
published by Wagstaff et al.83; this approach
was used by Krieger and colleagues in 200268);
and (2) estimating 2 “summary (composite)
measures”—the population-attributable risk and
the relative index of inequality83–85 (defined in
Table 1 footnotes). Comparing 1994–1995 and
1999–2001, we examined changes between
the 2 periods in the group-specific rates of delayed or no care, the sizes of the disparities, and
the socioeconomic distributions.
Identifying issues that warrant attention in efforts to reduce disparities. Using logistic regression to estimate the odds ratio for delayed or no
care in each disadvantaged social group relative
to its counterpart a priori most-advantaged
group, we assessed the potential contributions
of different variables to the observed disparities
by comparing the unadjusted and adjusted odds
ratios from a series of models. We considered
the variables used to define the social groups of
a priori interest—income, maternal education,
neighborhood poverty, and racial/ethnic
group—together in the initial model. We next
added other covariates in sequential models
and in a final model including all variables, observing the effects on the odds ratios for each
social variable. For simplicity, and because the
results generally had similar implications, we
report only the findings from the (1) unadjusted
models, (2) initial multivariate model including
the 4 social variables, and (3) full model; sequential models are not displayed.
Using 1999–2001 data, we identified atrisk social groups warranting particular attention because they did not meet the Healthy
People 2010 objective of 90% with early care
and had elevated risks relative to their a priori most-advantaged counterparts. We conducted separate logistic regression analyses,
including all covariates listed above, to explore risk factors for delayed or no care in
each at-risk group. Because policy implications depend in part on numbers of affected
people, we also calculated the prevalence of
each covariate within each at-risk group.
All analyses were conducted with SUDAAN
software86 to account for effects of the clustered survey sampling designs87 and to alleviate difficulties with statistical inference introduced by including both individual and
family- and neighborhood-level variables in
models.88,89 Previous studies used a similar
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TABLE 1—Rates, Rate Differences, and Relative Risks of Delayed or No Care, by Income, Education,
Race/Ethnicity, and Neighborhood Poverty, and Summary Measures of Socioeconomic Disparities:
Postpartum Women Surveyed in California, 1994–1995 and 1999–2001
% Delayed
or No Care

95 % CI

Rate
Difference

Relative
Risk

3.2
44.9
18.1
11.9
8.6
13.2
100.0

25.0
37.5d
17.9
11.8
8.1
3.8

(14.2, 35.8)
(34.4, 40.6)d
(13.4, 22.4)
(9.4, 14.2)
(3.0, 13.2)
(1.8, 5.8)

21.2
33.7d
14.1
8.0
4.3

30.0
31.3
23.9
14.8
100.0

38.0d
24.4
14.6
6.5

(32.9, 43.1)d
(20.5, 28.3)
(10.3, 18.9)
( 3.8, 9.2)

18.2
22.7
59.2
100.0

22.2
31.6d
20.2

6.8
9.9
35.4
12.5
0.4
34.9
100.0

95 % CI

PAR%a

RIIb

6.6
9.9
4.7
3.1
2.1
1.0

(2.5, 17.2)*
(5.6, 17.5)*
(2.1, 10.6)*
(1.6, 5.9)*
(0.6, 7.4)

77.06

–2.03

31.5d
17.9
8.1

5.8
3.7
2.2
1.0

(3.8, 8.9)*
(2.7, 5.2)*
(1.2, 4.1)*

72.22

–1.69

(10.6, 25.9)
(27.9, 35.3)d
(17.1, 23.3)

2.0
11.4d

1.2
1.6
1.0

(0.7, 2.0)
(1.4, 1.7)*

21.6
25.9
31.5
24.0
26.5
15.1

(15.7, 27.5)
(17.5, 34.3)
(26.8, 36.2)
(18.5, 29.5)
( 3.6, 49.4)
(10.0, 20.2)

6.5
10.8
16.4
8.9
11.4

1.4
1.7
2.1
1.6
1.8
1.0

(0.8, 2.6)
(0.9, 3.2)
(1.4, 3.1)*
(1.3, 1.9)*
(0.7, 4.4)

9.9
31.2
20.6
9.9
7.3
21.1
100.0

22.3
27.9d
18.3
12.8
6.0
3.4

(19.6, 25.0)
(26.3, 29.5)d
(16.5, 20.1)
(10.6, 15.0)
(4.2, 7.8)
(2.6, 4.2)

18.9
24.5d
14.9
9.4
2.6

6.6
8.2
5.4
3.8
1.8
1.0

(5.0, 8.6)*
(6.4, 10.5)*
(4.2, 7.0)*
(2.8, 5.0)*
(1.2, 2.6)*

75.50

–2.19

22.8
23.6
30.4
23.1
100.0

28.4d
21.9
12.7
6.4

(26.4, 30.4)d
(20.1, 23.7)
(11.5, 13.9)
(5.2, 7.6)

22.0d
15.5
6.3

4.4
3.4
2.0
1.0

(3.7, 5.3)*
(2.8, 4.1)*
(1.6, 2.4)*

62.38

–1.70

2.8
30.0

15.2
23.8d

(10.7, 19.7)
(22.2, 25.4)d

0.9
9.5d

1.1
1.7

(0.8, 1.4)
(1.5, 1.8)*

% of Total
1994–1995 (n = 10 132)c
% of federal poverty level
Missing
0–100
101–200
201–300
301–400
≥ 401
Maternal educatione (completed level)
< High school
High school graduate/GED
Some college
College graduate
Neighborhood poverty
Missing
≥ 20% poor
< 20% poor
Race/ethnicity f
African American
Asian/Pacific Islander
Foreign-born Latina
US-born Latina
Native American/Alaska Native
European American
1999–2001 (n=10,519)g
% of federal poverty level
Missing
0–100
101–200
201–300
301–400
≥ 401
Maternal educatione (completed level)
< High school
High school graduate/GED
Some college
College graduate
Neighborhood poverty
Missing
≥ 20% poor

Continued
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TABLE 1—Continued
< 20% poor
Race/ethnicity f
African American
Asian/Pacific Islander
Foreign-born Latina
US-born Latina
Native American/Alaska Native
European American

67.1
100.0

14.3

(13.4, 15.2)

6.4
10.2
28.6
16.0
0.6
38.2
100.0

18.8
17.8
25.1
19.2
17.8
9.3

(16.6, 21.0)
(15.3, 20.3)
(23.3, 26.9)
(17.0, 21.4)
(7.0, 28.6)
(8.3, 10.3)

1.0

9.5
8.5
15.8
9.9
8.5

2.0
1.9
2.7
2.1
1.9
1.0

(1.7, 2.4)*
(1.6, 2.3)*
(2.4, 3.1)*
(1.8, 2.4)*
(1.0, 3.5)

Note. CI = confidence interval; GED = general equivalency diploma.
a
PAR%: Population attributable risk percentage (PAR) is the percentage reduction in delayed or no care in the population overall that would occur if all groups of pregnant women were to
experience the rate of the most-advantaged group.
b
RII: The relative index of inequality (RII) reflects the experiences of the entire population, taking into account the relative size of each socioeconomic group. It involves calculating the mean health
status of each socioeconomic group and then ranking the groups by their socioeconomic status. A summary measure (the slope index of inequality) is formed by means of weighted regression
analysis. The RII is calculated above by dividing the slope index of inequality (the average decline in the standardized rate of delayed or no care moving from the most-disadvantaged to the mostadvantaged socioeconomic group) by the rate of delayed or no care among women overall.
c
Overall rate of delayed or no care in 1994–1995: 23.5% (95% CI = 20.3, 26.7).
d
Significantly different (P < .05) from the corresponding estimates in the other time period.
e
Excludes women with unknown education: 0.3% in 1994–1995 and 0.9% in 1999–2001.
f
Excludes women with unknown or other race/ethnicity: 0.8% in 1994–1995 and 2.4% in 1999–2001.
g
Overall rate of delayed or no care in 1999–2001: 17.1% (95% CI = 16.3, 17.9).
*Statistically significant difference compared with most-advantaged group (P < .05).

approach.71,90–94 Explicit multilevel linear
modeling techniques were not used here because generally few women were sampled per
tract (< 5 in 90% of tracts in 1999–2001).95

RESULTS
Describing Social Disparities
in Prenatal Care
Table 1 displays the income, maternal education, neighborhood poverty, and race/ethnicity
distributions and corresponding delayed
or no care rates during 1994–1995 and
1999–2001. In both periods, an income gradient in delayed or no care rates was suggested: the lower a woman’s income, the
more likely she was to lack first-trimester
care. Figure 1 displays this graphically, along
with the proportions of women in each income group. Compared with the highest income group, significantly higher rates (i.e., significant rate differences) and relative risks of
delayed or no care were seen in both periods
not only for the poorest women but for each
income group up to 300% of poverty, and
first-trimester care rates in all of these groups
were below the 90% Healthy People 2010 objective. Similarly, even women who had attended but not graduated from college had

higher rates of delayed or no care than college graduates. At both times, delayed or no
care rates were higher for women in poor
compared with nonpoor neighborhoods; this
difference was observed within most income,
education, and racial/ethnic groups (not displayed). During both periods, all other racial/
ethnic groups appeared to have higher rates
of delayed or no care than European Americans, although these differences were not always statistically significant.
As shown in Table 1 and Figure 1, the
percentage of women who were poor declined from 45% in 1994–1995 to 31% in
1999–2001. Comparing the 2 periods, we
found declines in delayed or no care rates
overall and within the most disadvantaged
socioeconomic groups (poor, not high school
graduates, residents of poor neighborhoods),
with apparent declines in the corresponding
rate differences for these groups. Comparing
relative risks in the 2 periods, we found no significant reductions in the size of the disparities
in care initiation. For example, although a
smaller percentage of poor women had delayed or no care in 1999–2001 compared
with 1994–1995, the relative gap between
the poorest and most affluent groups was not
significantly smaller. Comparing summary
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measures of socioeconomic disparities for the
2 periods also suggested no significant improvement in income or education disparities.

Identifying Issues that Warrant
Attention in Efforts to Reduce
Disparities
Table 2 displays prevalence rates and unadjusted odds ratios of delayed or no care in
the entire 1999–2001 sample for each social
group variable and covariate, along with multivariate results. Results from the initial model
(model 1), including only the 4 variables
defining the social groups of a priori concern,
show that adjusted odds ratios for all income
groups up to 300% of poverty remained significantly elevated and were not significantly
lower than the unadjusted estimates; adjusted
odds ratios for the education groups without
any college remained elevated but were significantly reduced; and differences by neighborhood poverty were no longer significant.
Compared with European Americans, other
racial/ethnic groups remained at significantly
higher risk of delayed or no care, but the odds
ratio for each group except Asian/Pacific Islanders was significantly reduced after adjusting for the 3 socioeconomic variables. Full
model (model 2) results again showed
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Women With Delayed or No Care, %

a

vated risks also were seen (but not in all 3
groups) among women who were young teens,
unmarried, or who smoked or drank during
pregnancy. Most of these risk factors were experienced by at least 10%—unintended
pregnancy by over 40%—of women in each
at-risk group.

50

37.5*

40

30

25.0

DISCUSSION
17.9

20

44.9%

11.8
3.2%

10

8.1

18.1%
11.9%

3.8

8.6%

13.2%

0

Missing
information

0–100
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FIGURE 1—Proportions of women with delayed or no prenatal care, by income: postpartum
women surveyed in California in (a) 1994–1995 and (b) 1999–2001.

marked and statistically significant income
disparities; however, no other social group
except Asian/Pacific Islanders appeared to be
at elevated risk.
Separate models were run for the 3 groups
of women—those with incomes up to 300%
of poverty, lacking college degrees, or living
in poor neighborhoods—identified as at-risk

(not displayed). In all 3 groups, significantly
higher risks of delayed or no care were seen
among women who were multiparous, lacked
first-trimester insurance, reported that their
prenatal care was not “very important” to
others close to them, had unintended pregnancies, were initially unhappy about being
pregnant, or were Asian/Pacific Islanders. Ele-
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The objective of this article was to demonstrate the methods and potential applications of
a systematic approach for studying and monitoring social disparities in health and health
care. Using routinely collected populationbased information for childbearing women
in California during 1994–1995 and
1999–2001 and focusing on prenatal care
as an example indicator, we (1) identified
and measured disparities in delayed or no
prenatal care across social groups defined
by family income, maternal education,
neighborhood poverty, and race/ethnicity;
and (2) identified factors to consider in future efforts to reduce disparities. Results on
the example indicator—delayed or no care—
are discussed here to illustrate how this approach might provide useful information for
other indicators, rather than to provide a
comprehensive discussion of how to reduce
prenatal care disparities.
Despite significant improvements in early
prenatal care rates among childbearing
women in California overall and within disadvantaged groups, disparities did not appear significantly smaller in 1999–2001
than in 1994–1995. In both periods, most
groups of childbearing women in California
had elevated delayed or no care rates, in
absolute and relative terms. Only women
with incomes above 300% of poverty, college graduates, and European Americans
met the Healthy People 2010 target. Although the proportion of childbearing
women in poverty declined, as did rates of
poverty in the general population at that
time,96 disparities by income persisted. In
earlier work, we found marked improvements and reduced disparities in early prenatal care corresponding with federal and
state initiatives during the late 1980s and
early 1990s.65,97 The absence of continued
reductions in disparities during the later
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TABLE 2—Odds Ratios for Delayed or No Prenatal Care, by Income, Maternal Education,
Race/Ethnicity, and Neighborhood Poverty: Postpartum Women (n = 10 210) Surveyed in
California, 1999–2001

% of Total

Adjusted Odds Ratio (95% CI)

Unadjusted Odds
Ratio (95% CI)

Model 1

Model 2

Primary social variable
% of federal poverty level
Missing

10.2

8.28 (6.18, 11.10)

5.98 (4.32, 8.29)

3.42 (2.32, 5.04)

0–100

31.9

10.91 (8.41, 14.14)

6.94 (5.05, 9.54)

2.98 (2.03, 4.39)

101–200

20.4

6.31 (4.80, 8.30)

4.55 (3.31, 6.26)

2.39 (1.64, 3.49)

201–300

9.5

4.02 (2.93, 5.53)

3.33 (2.35, 4.70)

2.62 (1.78, 3.85)

301–400

7.1

1.65 (1.09, 2.52)

1.49 (0.96, 2.30)

1.46 (0.89, 2.37)

20.8

Reference

Reference

Reference

Less than high school

23.8

5.90 (4.80, 7.25)

1.95 (1.49, 2.54)

1.33 (0.96, 1.85)

High school/GED

23.8

4.16 (3.37, 5.13)

1.66 (1.28, 2.14)

1.30 (0.95, 1.78)

Some college

29.6

2.16 (1.74, 2.67)

1.20 (0.93, 1.54)

1.05 (0.78, 1.40)

College graduate

22.8

Reference

Reference

Reference

≥ 20% poor

30.9

1.90 (1.69, 2.13)

0.99 (0.87, 1.13)

1.01 (0.87, 1.18)

< 20% poor

69.1

Reference

Reference

Reference

≥ 401
Maternal education (completed level)

Neighborhood povertya

Race/ethnicityb
African American

6.5

2.25 (1.87, 2.70)

1.25 (1.01, 1.53)

1.26 (1.00, 1.60)

Asian/Pacific Islander

10.3

2.10 (1.69, 2.60)

2.17 (1.74, 2.72)

2.29 (1.70, 3.09)

Foreign-born Latina

29.8

3.26 (2.80, 3.78)

1.38 (1.16, 1.65)

1.20 (0.88, 1.63)

US-born Latina

16.0

2.31 (1.94, 2.76)

1.23 (1.01, 1.49)

1.24 (0.98, 1.57)

European American

37.5

Reference

Reference

Reference

Covariate
Paternal education (completed level)
Missing
Less than high school

8.0

6.49 (5.10, 8.26)

1.20 (0.85, 1.71)

23.6

5.52 (4.49, 6.78)

1.15 (0.82, 1.59)

High school/GED

28.5

3.44 (2.80, 4.22)

Some college

17.0

1.98 (1.56, 2.52)

College graduate

...

1.13 (0.83, 1.52)
1.03 (0.76, 1.41)

23.0

Reference

34.5

2.67 (2.38, 2.99)

15–17

3.9

5.17 (3.96, 6.74)

18–19

6.8

2.50 (1.95, 3.20)

20–34

73.5

1.47 (1.23, 1.75)

1.12 (0.88, 1.43)

≥ 35

15.7

Reference

Reference

≥ 5 births

4.3

2.40 (1.89, 3.05)

1.75 (1.23, 2.48)

2–4 births

55.7

1.14 (1.01, 1.28)

First birth

40.1

Reference

No coverage in first trimester

17.5

No usual source of prepregnancy care
Non-English language spoken at home

Unmarried

Reference
...

1.26 (1.06, 1.49)

Maternal age, y
2.45 (1.65, 3.62)
...

1.38 (0.97, 1.96)

Parity

Prenatal care not “very important” to others

...

1.37 (1.15, 1.63)

6.60 (5.81, 7.50)

...

4.61 (3.93, 5.40)

30.0

2.05 (1.82, 2.30)

...

1.10 (0.94, 1.28)

40.3

2.18 (1.94, 2.43)

...

1.09 (0.86, 1.39)

6.8

3.01 (2.52, 3.59)

...

1.92 (1.52, 2.42)

Reference

Continued
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1990s may reflect a lack of major new initiatives, “welfare reform,” or changes in
policies affecting immigrants.98–103
The findings presented here suggest that
interventions to further reduce prenatal care
disparities should be more broadly targeted
to reach women with incomes up to 300%
of poverty (approximately three quarters
of the California maternity population in
1999–2001) and those without college degrees (also approximately three quarters of
childbearing women), as well as Asian/
Pacific Islanders (10% of childbearing
women) who are not generally considered
at-risk. Our results confirmed earlier evidence that interventions to promote early
prenatal care should focus on first-trimester
insurance coverage,81 family planning,63 and
general population attitudes about prenatal
care.63 Even with these efforts, the findings
suggest that social disparities in prenatal care
are unlikely to be eliminated without addressing underlying economic inequalities.
Significant income disparities persisted after
adjusting for education, insurance, and many
other factors that may be on pathways from
economic disadvantage to delayed or no prenatal care. Notably, racial/ethnic disparities
were greatly reduced for most groups when
income, education, and neighborhood poverty were considered.
We believe that the general approach presented here and summarized in Table 3 provides a model for monitoring social disparities
and informing efforts to reduce them. Particularly relevant for states with Centers for Disease Control and Prevention Pregnancy Risk
Assessment Monitoring System surveys, the
approach requires routinely collected population-based data—on key social factors, potential
risk or protective factors, and indicators of
health (including health status, health care,
health-related behaviors, and other likely
health determinants)—that can be disaggregated to compare groups with different levels
of underlying social advantage.5,41,104–106 Socioeconomic, racial/ethnic, gender, and geographic groups should always be considered
when potentially relevant. Another crucial element of the approach is to examine indicators
of health separately for each social group,
comparing all other social groups with the a
priori most-advantaged group. With that group
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TABLE 2—Continued
Smoked during pregnancy
Drank during pregnancy
Sense of control (7 = least, 28 = most), mean
Unintended pregnancy
Somewhat/very unhappy about pregnancy

10.5
18.7
23.05
46.7
18.7

1.84 (1.57, 2.15)
1.12 (0.97, 1.29)
0.90 (0.88, 0.91)
2.84 (2.52, 3.19)
2.55 (2.25, 2.89)

...
...
...
...
...

1.33 (1.07, 1.64)
1.50 (1.25, 1.81)
0.99 (0.97, 1.01)
1.52 (1.29, 1.80)
1.36 (1.15, 1.61)

Note. CI = confidence interval; GED = general equivalency diploma.
a
Women with missing data on neighborhood poverty were excluded.
b
Native American/Alaska Native, other, or unknown race/ethnicity were excluded because of too few numbers.

TABLE 3—Overview of an Approach to Studying Social Disparities in Health and Health Care
1. Define groups with different levels of social advantage.
• Categorize the population into socioeconomic and racial/ethnic groups (and other social groups of concern),
identifying the a priori most-advantaged group in each category and viewing all other groups as relatively
disadvantaged.
• Use at least 2 different socioeconomic measures (e.g., education and income) and categorize into as many groups
as sample sizes permit.
2. Describe the social disparities.
• Examine the distributions of each social variable for each time period and rates of the health or health care indicator
in each social group. Display the information as clearly as possible, in tabular and graphical form (Figure 1), using
bar graphs in which (a) the height of each bar corresponds to the rate of the indicator in the social group and
(b) the width corresponds to the relative size of the group (the proportion of the population included in the group).
• Quantify the size of the gaps at each time using relative risks and rate differences, comparing each disadvantaged
group with the a priori most-advantaged group. If possible, confirm socioeconomic comparisons using summary
measures.
• Compare differences across time periods in (a) group-specific rates of the health-related indicator, (b) the sizes of the
disparities, and (c) the sizes of the social groups.
• Identify at-risk social groups (a priori disadvantaged groups with elevated rates of adverse outcomes).
3. Identify important issues that should be addressed to reduce disparities.
• Review previous research and local experience to identify likely risk and protective factors in at-risk groups; whenever
possible, consult representatives of those groups.
• When technical capabilities permit, use multivariate analyses to identify significant risk factors—including the social
variables—in the population overall and in the identified at-risk social groups.
• Calculate the prevalences of significant risk factors overall and in each at-risk group.
4. Disseminate findings to policymakers, advocates, and the public, highlighting how the results might inform further efforts to
reduce disparities.

as a reference, disparities can be measured
using rate differences and relative risks (and,
when feasible, more complex summary measures), and at-risk social groups can be identified. Examining changes over time provides
critical information for guiding policy. Although not definitive, a narrowing disparity
may indicate that current policies should continue; a widening gap may suggest the need
for changes. Policy responses are also informed
by changes in the sizes of different socioeconomic groups (particularly in the proportions

who are poor or near-poor, of low educational
levels, or living in poor neighborhoods) and in
the prevalence of likely risk factors.
When informing policymakers about social disparities in health, a major challenge is
to present information clearly and meaningfully without being simplistic. Descriptive
findings can be presented in tables and
graphically. Although summary measures
(reflecting both the overall distribution of a
socioeconomic variable and differences in
risk across groups defined by that vari-
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able83–85) are not widely used in research
and may have limited intuitive meaning for
policymakers, they can help to confirm conclusions based on simpler measures and to
compare socioeconomic (but not racial/
ethnic) disparities across states or time. A
simpler alternative, illustrated in Figure 1,
is to graphically display changes over time
in both the observed socioeconomic disparities and the socioeconomic distribution.
Policymakers are familiar with the concepts
involved in these descriptive analyses, and
health departments should have the necessary capabilities. When the requisite technical expertise is available, multivariate
modeling can help identify risk factors to
consider. Regardless of the analytic techniques used, quantitative results must be interpreted in the context of policies in all
sectors that could influence health, informed
by the literature and local knowledge. Although beyond the scope of this discussion,
for many reasons we recommend that any
study of disparities include representatives
of relevant social groups to help identify issues and interpret findings.105,107,108
Work to describe and understand disparities, including selecting social groups to compare and covariates to examine, must be tailored to each health or health care indicator.109
Using this approach with other indicators and
in other states will require adaptations to accommodate differences in data sources, population sizes and characteristics, and technical
capabilities. Several limitations we encountered are also likely to affect other efforts. No
study can capture all relevant socioeconomic
information, but every study should include
at least 1 measure of economic resources. Income is limited as a measure of economic resources; however, at least in the US, data are
more widely available on income than on accumulated assets. Education is important in
itself but should not be used as a proxy for
income.5,72,110,111 The choice of socioeconomic
and racial/ethnic variables will generally be
limited in studies like this that rely on existing
data. The surveys we used were restricted to
women who spoke or read English or Spanish, which could have affected findings on
Asian-Pacific Islanders. With data from different surveys and only 2 time periods, we
could not formally assess trends over time.

Braveman et al. | Peer Reviewed | Research and Practice | 2145

 RESEARCH AND PRACTICE 

Differences in neighborhood-level poverty
results between time periods should be interpreted with particular caution for several reasons, including the following: the neighborhoods of surveyed women may not represent
neighborhoods statewide; geocoding completeness and accuracy could differ between
surveys (e.g., 16.2% of the earlier sample
could not be geocoded); and effects may vary
depending on the neighborhood socioeconomic characteristic being studied.28,70,71 Because our primary goal was to demonstrate
an overall approach, we did not explore
many other area-level factors (e.g., the geographic distribution of health care facilities or
providers) with potential relevance for prenatal care. Other states will also face limitations
related to sample size, particularly for less
prevalent indicators, requiring longer periods
of data collection.
We hope that this work will generate discussion leading to more systematic and comprehensive approaches to studying and monitoring social disparities in health, particularly
at the state level. Analyses must be framed
and findings interpreted with the explicit goal
of informing efforts to reduce disparities, systematically focusing on improvements among
the socially disadvantaged.112 Although health
policymakers cannot dictate policies in other
sectors, they can call attention to healthrelated disparities and advocate for action in
other sectors. The economic recession and
budget crises currently faced by California
and other states threaten to severely cut back
services that very likely contributed to earlier
improvements.65,97 In this environment, ongoing monitoring and analysis of state-level disparities are critical to inform policies and to
ensure that scarce resources are used effectively. Monitoring and research are clearly not
sufficient to eliminate disparities in health,
but they are crucial.5,41,105,113,114
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Socioeconomic Position and Hormone Replacement
Therapy Use: Explaining the Discrepancy in Evidence
From Observational and Randomized Controlled Trials
| Debbie A Lawlor, PhD, MSc, MBChB, George Davey Smith, DSc, MD, and Shah Ebrahim, DM, MSc

The disparity between findings from observational studies and randomized controlled trials of the effects of hormone replacement
therapy (HRT) on coronary heart disease
(CHD)1–4 has created considerable debate
among researchers, practitioners, and postmenopausal women.5–10 Observational studies
have consistently found that use of HRT is
protective against CHD, with a meta-analysis
of observational studies yielding a summary
relative risk for ever use of HRT of 0.56
(95% confidence interval [CI] = 0.50, 0.61).4
By contrast, recent randomized trials among
women with established CHD and healthy
women have found HRT to be associated
with slightly increased risk of CHD or null effects. For example, the large Women’s Health
Initiative randomized trial found that the
hazards ratio for CHD associated with being
allocated to HRT was 1.29 (95% CI = 1.02,
1.63), after 5.2 years of follow-up.1
A number of explanations have been suggested for these disparities. Although some
researchers have suggested that the results of
the trials were biased because of contamination, and in the case of the Women’s Health
Initiative, early termination of the arm assessing the effect of combined HRT, the consistency across a number of trials of a null effect
makes these explanations unlikely. More plausible explanations are that women who participated in the trials were importantly different
from those who participated in the observational studies or that the observational study
results were confounded.5,8,9,11
Women in the Women’s Health Initiative
trial were older than the average age at
which women take HRT and were more
obese than the women who have been included in the observational studies.1 These
women may be more likely to have established atherosclerosis than younger and
leaner women and therefore may be more

Objectives. We assessed the association between life-course socioeconomic
status or position (SEP) and hormone replacement therapy (HRT).
Methods. We conducted a cross-sectional analysis of 4286 women aged 60 to
79 years.
Results. Women experiencing adverse socioeconomic circumstances across
the life course were less likely to have used HRT. The associations of childhood
socioeconomic measures with HRT use were independent of adult SEP, behavioral risk factors, and physiological risk factors for heart disease.
Conclusions. SEP from across the life course is associated with HRT use. Because the association between early life SEP and HRT is not fully explained by
adult risk factors, residual confounding (which is not captured by adjustment for
adult variables only) may explain some of the disparity between observational
studies and randomized controlled trials in this area. (Am J Public Health. 2004;
94:2149–2154)
prone to the prothrombotic effects of HRT.5
However, there was no evidence of interactions of treatment assignment with age, prior
hormone use, or body mass index for any
cardiovascular outcomes in the Women’s
Health Initiative.1,12
Of particular interest is whether the results
in the observational studies are explained by
residual confounding. Despite the fact that
use of HRT is strongly socially patterned13
and that socioeconomic status or position
(SEP) is associated with CHD,14 in many observational studies, adjustment for adult SEP
has failed to have a marked impact on the
HRT–CHD association.15 However, residual
confounding by SEP across the life course
may be particularly important.16,17 SEP in
childhood is strongly associated with CHD
risk, independent of adult SEP.14,18 The association between adverse SEP in early life and
CHD is in part mediated by adult behavioral
and physiological risk factors.14 Therefore,
early life SEP could be an important confounder only if it were associated with HRT
use and this association were independent of
adult SEP and proximal adult risk factors that
in part explain the association between early
life SEP and CHD risk.
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Our hypothesis was that the protective effect
of HRT against CHD found in observational
studies is explained at least in part by residual
confounding related to early life socioeconomic factors that are not completely captured
by adult risk factors. To assess this possibility,
the primary aim of this study was to determine
whether SEP in early life is associated with
HRT use. Furthermore, we aimed to determine whether any association between early
life SEP and HRT is fully explained by adult
socioeconomic, behavioral, and physiological
risk factors. If this association exists, then adequate adjustment for these adult risk factors
should be sufficient to capture any potential
confounding effect of early life SEP.

METHODS
Data from the British Women’s Heart and
Health Study were used. Full details of the selection of participants and measurements
used in the study have been previously reported.19,20 Women aged 60 to 79 years were
randomly selected from general practitioner
lists in 23 British towns. A total of 4286
women (60% of those invited) participated,
and baseline data were collected between
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April 1999 and March 2001. Local ethics
committee approvals were obtained.
Data on socioeconomic indicators across
the life course included data on the longest
held occupation of the participant’s father
during her childhood, childhood household
amenities (i.e., bathroom, hot water, bedroom
sharing, and car access), age at completion of
full-time education, the longest held occupation of the participant and her spouse, adult
housing tenure, car access, and pension
arrangements. Childhood social class of each
woman was based on her father’s longest
held occupation and adult social class was
based on her husband’s longest held occupation or her own longest held occupation for
single women.21 Adult and childhood social
class were defined according to the registrar
general’s classification of occupations (I, II, III
nonmanual, III manual, IV, and V, with I indicating professional occupations and V indicating manual unskilled occupations). We repeated the analyses using each woman’s own
occupation for married women who were not
permanent housewives and declared an occupation (74%). The results from these analyses
were essentially unaltered from those presented here although, because of reduced
numbers, they were less precise. Most of the
indicators of SEP were binary variables. For
the main analyses, we dichotomized adult
and childhood social class into nonmanual (I,
II, III nonmanual) and manual (III manual,
IV, V) groups to minimize any possible misclassification bias. Pension arrangements were
dichotomized as state only or state plus other
and adult housing tenure as local authority or
other. Age at leaving full-time education was
dichotomized around the median value (15
years).
Use of HRT, socioeconomic indicators, age
at menopause, history of a hysterectomy or
oophorectomy, smoking history, and physical
activity were obtained from the self-completed
questionnaire and/or the research nurse interview, to which women were requested to
bring their current medications.19,20 Blood
samples were taken after a minimum 6-hour
fast (except for patients using insulin treatment) using evacuated tubes and were used
to determine insulin resistance and lipid
levels.19,20 Blood pressure, weight, height, and
waist and hip circumference were measured

using standard procedures.19,20 Coronary heart
disease was considered to be present in any
woman with a medical record of myocardial
infarction (verified with respect to World
Health Organization criteria22), angina, angioplasty or coronary artery bypass grafting, and/
or any woman with a self-report of a physician
diagnosis of these.19
Of the 4286 participants, 911 (21.0%)
stated that they had ever (current and past)
used HRT and 368 stated (8.6%) that they
were currently using HRT. Of those who had
ever used HRT, 43% did not know the name
or type of preparation (or gave only vague details such as “tablets” or “patches”), 32% used
a combined estrogen–progestogen preparation, 18% used unopposed estrogen, and 7%
were not actually using HRT (e.g., tibolone,
raloxifene). Of current users, only 9% did not
know the name or type, 40% were taking a
combined preparation, 39% were taking unopposed estrogen, and 12% were not actually
using HRT. Those who had not or were not
actually using HRT were categorized as not
using HRT; those who did not know the type
of HRT that they had used were all assumed
to have used HRT. Thus, in the main analysis,
848 women (19.8%) were categorized as
ever using HRT, and 323 (7.5%) were categorized as currently using HRT. In a sensitivity analysis, all women who defined themselves as ever (n = 911) or currently taking
HRT (n = 368) were defined as exposed. The
results of this sensitivity analysis did not differ
substantively from those presented here. All
of those who were currently using unopposed
estrogen had had a hysterectomy.

Statistical Analysis
Age-adjusted prevalences and 95% confidence intervals for each indicator of SEP are
presented for all women in the study and for
current, past, and never users of HRT. Multiple
logistic regression was used to assess the associations of each individual indicator of SEP
with HRT use. For each indicator, 3 logistic regression models were undertaken. In the first,
crude associations were assessed. In the second, childhood indicators were adjusted for
age (entered as a continuous variable) and
adult indicators of SEP (adult social class, car
access, local authority housing, and pension
arrangements entered as full categorical [indi-
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cator] variables, except car access, which is binary). In the third model, all other adult behavioral and physiological risk factors that
might capture any association between childhood SEP and HRT use were added to the
age- and adult SEP–adjusted model. In this
model, systolic blood pressure, high-density
lipoprotein cholesterol, triglyceride levels
(logged), body mass index, waist-to-hip ratio,
and age of menopause were all entered as continuous variables; smoking and physical activity were entered as indicator variables. Homeostasis model assessment scores (insulin
resistance) were not estimated for individuals
with diabetes, and an indicator variable representing insulin resistance–diabetes was calculated as fifths of homeostasis model assessment
scores for nondiabetics together with a sixth
category for patients with diabetes.18 Covariates were decided a priori, rather than being
data driven, for example, by stepwise regression.23 Uptake of HRT has increased over recent decades, and it is possible that as HRT
use becomes more widespread, any associations with SEP will be weaker in younger birth
cohorts. To assess this possibility, age was dichotomized as 60 to 69 years and 70 to 79
years, and likelihood ratio tests were used to
determine statistical evidence for any interactions between age and socioeconomic indicators in their association with HRT use.
In addition to assessing the association of
each individual life-course indicator of SEP,
we assessed the cumulative effect of lifecourse SEP by generating a life-course SEP
score from the 10 dichotomized indicators.
Two scores were developed, one in which
equal weight was given to each indicator and
another in which the inverse of prevalence
weights was used. The first score has the advantage of being easy to understand because
the score gives the actual number of adverse
indicators. The score ranged from 0 (most advantaged position across the life course) to 10
(most disadvantaged position across the life
course). Because there were very small numbers in the 0 category (n = 77) and in the 10
category (n = 57), the 0 category was combined with the 1 category and the 10 category with the 9 category. The second score
in which each indictor was weighted by the
inverse of its prevalence gave the greatest
weight to adverse indicators that were least
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TABLE 1—Prevalence of Life-Course SEP Indicators Among All Study Participants and By Use
of Hormone Replacement Therapy: British Women’s and Heart and Health Study, 1999–2001
% With Indicator (95% CI)
No. With Complete
Data on Variable

All Participants
(n = 4286)

Nonusers of
HRT (n = 3438)

Past Users of
HRT (n = 525)

Current Users of
HRT (n = 323)

4286
4052
4022
3994
3936
3938

80.0 (78.8, 81.2)
38.7 (37.2, 40.2)
35.3 (33.8, 36.8)
52.7 (51.1, 54.3)
82.6 (81.4, 83.8)
88.5 (87.5, 89.5)

81.4 (80.0, 82.6)
41.0 (39.3, 42.7)
37.3 (35.6, 38.9)
54.0 (52.3, 55.8)
84.1 (82.7, 85.3)
89.3 (88.2, 90.4)

76.0 (72.1, 79.6)
31.1 (27.1, 35.3)
29.1 (25.1, 33.2)
48.4 (44.0, 52.9)
77.6 (73.6, 81.2)
87.2 (84.0, 90.0)

72.1 (66.9, 77.9)
28.3 (23.4, 33.7)
24.9 (20.2, 30.1)
46.3 (40.7, 52.0)
76.2 (71.1, 80.8)
82.5 (77.8, 86.6)

4286
4070
4069
3828

57.3 (55.8, 58.8)
13.6 (12.6, 14.7)
28.9 (27.5, 30.3)
28.8 (27.4, 30.3)

58.7 (57.1, 60.4)
15.0 (13.8, 16.2)
32.5 (30.9, 34.2)
30.7 (29.1, 32.4)

49.7 (45.4, 50.1)
9.1 (6.8, 11.9)
15.1 (12.1, 18.4)
23.2 (19.5, 27.2)

54.2 (48.6, 59.7)
7.30 (4.7, 10.8)
14.6 (10.9, 19.0)
18.4 (14.2, 23.3)

Childhood SEP indicator
Manual social class
No bathroom in house
No hot water in house
Shared bedroom
No car access
Completed full-time education by age 15 y
Adult SEP indicator
Manual social class
Local authority housing
No car access
State pension only

Note. CI = confidence interval; HRT = hormone replacement therapy; SEP = socioeconomic position.

prevalent. The resulting weighted score was
highly positively skewed, with a range from 0
to 28.9. The 2 composite socioeconomic
scores were strongly correlated (Spearman
rank correlation coefficient = 0.95) and
showed identical linear trends in their association with HRT use. Results for the unweighted score only are therefore presented.
Likelihood ratio tests were used to assess departure from linearity in the associations between the scores and HRT use.

RESULTS
Most women provided data on each of the
socioeconomic indicators, with details of pension arrangements being the variable with the
greatest amount of missing data (3828 [89%]
women provided data for this indicator). There
were no significant differences in SEP indicators or risk factor distributions between
women with complete data on all indicators
and those with some missing data (all P
values > .25). Table 1 shows the prevalence of
each indicator of SEP for all study participants
and by HRT use.
Table 2 shows the results of logistic regression analyses for the associations of each indicator of childhood SEP with HRT use. In general, childhood indicators of SEP were more
strongly associated with HRT use than adult
indicators, although the single strongest asso-

ciation was with adult car access. All indicators of childhood SEP were associated with
reduced odds of ever and current use of HRT
even with adjustment for adult SEP and a full
range of adult behavioral and physiological
risk factors, although the association of completing full-time education before age 15
years with ever use of HRT and of sharing a
bedroom with current HRT did not reach
conventional levels of 5% statistical significance. There was no statistical evidence of
any interactions between age and any indicators of SEP in their associations with HRT use
(all P values > .3). There was a cumulative effect of life-course SEP on HRT use as demonstrated by strong linear trends across the
composite score (Table 3) for both ever and
current use of HRT.
Among the 3496 women with complete
data on all indicators of SEP, 514 (15.5%)
women had CHD, and the prevalence of CHD
did not differ between women with these complete data and all women in the cohort
(P = .23). Table 4 shows the association of ever
and current use of HRT with prevalent CHD
and the effect on this association of adjustment
for life-course SEP and all other adult risk factors, and also the effect on this association of
adjustment for just adult SEP (all indicators of
adult SEP) and adult risk factors. In crude
analyses, both ever use and current use of
HRT are associated with a protective effect.
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When adjustment is made for life-course SEP
(using the cumulative life-course socioeconomic score) and adult behavioral and physiological risk factors, both of these associations
are reversed to slight increases in risk (although both are nonsignificant at the conventional 5% level). When adjustment is made
just for all indicators of adult SEP together
with adult behavioral and physiological risk
factors, the results are attenuated but still suggest some benefit of HRT (although again not
significant at the conventional 5% level).

DISCUSSION
In this cohort of British women aged 60 to
79 years, adverse socioeconomic indicators
from across the life course were associated
with use of HRT. Indicators of socioeconomic
deprivation in childhood were associated with
a reduced odds of using HRT, and these associations were independent of adult SEP, behavioral risk factors, and physiological risk
factors. Because childhood SEP is independently associated with CHD,14,18 our findings
suggest that the protective effect of HRT use
found in observational studies may be attributable to residual confounding. The logic behind this argument starts from the conflicting
evidence between observational studies and
trials. Well-conducted trials should not be affected by confounding, and therefore residual
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TABLE 2—Associations Between Use of Hormone Replacement Therapy and Indicators of SEP
Across the Life Course, With Adjustment for Potential Confounding and Mediating Variables:
British Women’s Heart and Health Study (n = 3496),a 1999–2001
OR (95% CI) for Ever Use of HRT Compared With Never Use

Childhood SEP indicator
Manual social class
No bathroom in house
No hot water in house
Shared bedroom
No car access
Completed full-time education by age 15 y
Adult SEP indicator
Manual social class
Local authority housing
No car access
State pension only

OR (95% CI) for Current Use of HRT Compared With Never Use

Crude

Adjusted for Age and
Adult/Childhood SEPb

Adjusted for Age,
Adult/Childhood SEP, and
Other Adult Risk Factorsc

Crude

Adjusted for Age and
Adult/ChildhoodSEPb

Adjusted for Age,
Adult/Childhood SEP, and
Other Adult Risk Factorsc

0.63 (0.52, 0.76)
0.68 (0.57, 0.81)
0.71 (0.59, 0.85)
0.77 (0.66, 0.91)
0.67 (0.55, 0.82)
0.72 (0.56, 0.91)

0.72 (0.59, 0.88)
0.73 (0.61, 0.88)
0.79 (0.66, 0.96)
0.84 (0.71, 1.00)
0.74 (0.60, 0.91)
0.83 (0.65, 1.07)

0.72 (0.58, 0.89)
0.73 (0.60, 0.88)
0.78 (0.64, 0.95)
0.84 (0.70, 1.00)
0.73 (0.58, 0.91)
0.80 (0.61, 1.02)

0.60 (0.46, 0.79)
0.67 (0.52, 0.87)
0.66 (0.50, 0.87)
0.77 (0.61, 0.97)
0.70 (0.53, 0.93)
0.60 (0.43, 0.82)

0.67 (0.51, 0.89)
0.66 (0.50, 0.88)
0.70 (0.53, 0.93)
0.81 (0.63, 1.05)
0.71 (0.53, 0.96)
0.68 (0.48, 0.96)

0.66 (0.49, 0.89)
0.68 (0.51, 0.91)
0.69 (0.51, 0.93)
0.79 (0.61, 1.03)
0.68 (0.50, 0.92)
0.65 (0.45, 0.93)

0.71 (0.61, 0.83)
0.61 (0.46, 0.80)
0.51 (0.41, 0.63)
0.67 (0.55, 0.81)

0.90 (0.76, 1.08)
0.70 (0.52, 0.95)
0.55 (0.44, 0.69)
0.78 (0.64, 0.97)

0.93 (0.77, 1.12)
0.76 (0.55, 1.05)
0.58 (0.45, 0.74)
0.81 (0.65, 1.01)

0.86 (0.68, 1.08)
0.56 (0.36, 0.88)
0.57 (0.41, 0.79)
0.59 (0.44, 0.81)

1.16 (0.90, 1.50)
0.71 (0.45, 1.13)
0.67 (0.48, 0.95)
0.74 (0.54, 1.02)

1.30 (0.99, 1.71)
0.81 (0.49, 1.32)
0.74 (0.51, 1.06)
0.76 (0.55, 1.07)

Note. OR = odds ratio; CI = confidence interval; HRT = hormone replacement therapy; SEP = socioeconomic position.
a
Number for whom complete data were available on all SEP indicators and all covariates included in the final model.
b
Childhood SEP indicators are adjusted for adult SEP indicators (social class, housing tenure, car access, pension arrangements); adult SEP indicators are adjusted for childhood SEP indicators
(social class, bathroom in house, hot water in house, bedroom sharing, car access, and age at leaving full-time education).
c
Other adult risk factors: systolic blood pressure, high-density lipoprotein cholesterol, triglyceride levels, diabetes, body mass index, waist-to-hip ratio, age at menopause,
hysterectomy/oophorectomy, physical activity, and smoking.

TABLE 3—Association of Cumulative Life-Course SEP Score with Ever With Current Use of
Hormone Replacement Therapy: British Women’s and Heart and Health Study (n = 3496),
1999–2001
Cumulative
Life-Course SEP
Score (No. of
Adverse Indicators)
0-1
2
3
4
5
6
7
8
9-10
P linear trend
P nonlinearity

OR (95% CI) of Ever Use HRT
Compared With Never Use
No.
425
393
500
517
455
457
353
226
170

OR (95% CI) of Current Use HRT
Compared With Never Use

Crude
Association

Fully Adjusted
Associationa

Crude
Association

Fully Adjusted
Associationa

1.00
0.91 (0.66, 1.26)
0.88 (0.65, 1.19)
0.76 (0.56, 1.03)
0.69 (0.50, 0.96)
0.54 (0.39, 0.76)
0.45 (0.30, 0.67)
0.26 (0.15, 0.47)
0.23 (0.11, 0.49)
<.001
.49

1.00
0.93 (0.66, 1.31)
0.91 (0.66, 1.27)
0.73 (0.52, 1.02)
0.72 (0.51, 1.02)
0.52 (0.34, 0.75)
0.41 (0.26, 0.65)
0.23 (0.12, 0.44)
0.25 (0.12, 0.55)
<.001
.39

1.00
0.97 (0.63, 1.50)
0.81 (0.54, 1.24)
0.66 (0.43, 1.02)
0.56 (0.35, 0.89)
0.46 (0.28, 0.76)
0.53 (0.30, 0.94)
0.34 (0.15, 0.77)
0.23 (0.07, 0.75)
<.001
.97

1.00
0.94 (0.59, 1.49)
0.78 (0.49, 1.22)
0.59 (0.37, 0.95)
0.54 (0.33, 0.90)
0.48 (0.29, 0.82)
0.56 (0.30, 1.03)
0.25 (0.10, 0.65)
0.27 (0.08, 0.92)
<.001
0.93

Note. OR = odds ratio; CI = confidence interval; HRT = hormone replacement therapy; SEP = socioeconomic position.
a
Fully adjusted association: systolic blood pressure, high-density lipoprotein cholesterol, triglyceride levels, type 1 diabetes,
body mass index, waist-to-hip ratio, age at menopause, hysterectomy/oophorectomy, physical activity, and smoking.

confounding in the observational studies is a
persuasive explanation for the difference. Our
belief is that observational studies did not adequately adjust for SEP from across the life

course. This belief is supported by the findings in this study in the following ways. First,
the fact that childhood SEP is associated with
HRT use, independent of adult SEP, behav-
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ioral risk factors, and physiological risk factors, suggests that adjusting for these proximal
risk factors will not take fully into account the
effect of early life SEP on HRT use. Second,
we have shown a cumulative effect of SEP
from across the life course, indicating that not
only does life-course SEP need to be accounted for but that a single measure of SEP
also is unlikely to be adequate. Finally, although these cross-sectional data are not ideal
for assessing HRT–CHD associations, our
analysis of this association also supports our
hypothesis. The crude associations were consistent with previous observational studies.4
When we adjusted for 4 indicators of adult
SEP and all adult risk factors, the association
attenuated but still suggested some protective
effect; this adjusted result was consistent with
adjusted results in previous observational
studies.4 When we adjusted for SEP across
the life course, together with adult risk factors, HRT use was associated with a slightly
increased risk of CHD, consistent with evidence from randomized controlled trials.1
Our response rate (60%) is moderate but
consistent with other baseline data collected
in large epidemiological surveys.24 Respon-
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TABLE 4—Association of Ever and Current Use of Hormone Replacement Therapy with
Coronary Heart Disease, Adjustment for Life-Course SEP, and Other Adult Risk Factors and
Adjustment Just for Adult Indicators of SEP and Other Adult Risk Factors: British Women’s
and Heart and Health Study (n = 3496), 1999–2001
OR (95% CI) of CHD

Crude
Ever vs never use of HRT
Current vs past or never use of HRT

0.66 (0.53, 0.83)
0.74 (0.54, 1.02)

Adjusted for
Life-Course Cumulative
SEP Score and
Adult Behavioral and
Physiological Risk Factorsa

Adjusted for
Adult Indicators of
SEP and
Adult Behavioral and
Physiological Risk Factorsb

1.09 (0.81, 1.45)
1.15 (0.78, 1.70)

0.87 (0.67, 1.13)
0.84 (0.59, 1.15)

Note. OR = odds ratio; CI = confidence interval; HRT = hormone replacement therapy; SEP = socioeconomic position; CHD =
coronary heart disease.
a
Adjusted for life-course cumulative SEP score, systolic blood pressure, high-density lipoprotein cholesterol, triglyceride levels,
type 1 diabetes, body mass index, waist-to-hip ratio, age at menopause, hysterectomy/oophorectomy, physical activity,
smoking, and low-fat diet.
b
Adjusted for adult social class, car access as an adult, housing tenure as an adult, pension arrangements, systolic blood
pressure, high-density lipoprotein cholesterol, triglyceride levels, type 1 diabetes, body mass index, waist-to-hip ratio, age at
menopause, hysterectomy/oophorectomy, physical activity, and smoking.

ders were younger and less likely to have had
a stroke than nonresponders, although CHD
prevalence was similar among responders and
nonresponders.19 The social class distribution
of the British Women’s Heart and Health
Study is similar to that found for the 1991
census for England and Wales (57% manual
social class in British Women’s Heart and
Health Study vs 55% of women aged 65 and
older in the 1991 census), which provides
some evidence to suggest that our sample is
not affected by selection bias based on SEP.
Our study is cross-sectional and so may be
affected by reverse causality and survivor
bias. In the association of early life SEP with
HRT use, reverse causality is not an issue, and
for adult SEP it is difficult to imagine HRT
use having an effect on socioeconomic circumstances. Our results for the association between HRT and CHD are consistent with
those from prospective cohort studies.4 Survivor bias would be important for the association between childhood SEP and HRT use if
the association between these 2 among
women who died prematurely was either null
or in the opposite direction to that presented
here (i.e., women from poor SEP were more
likely to use HRT). Although this cannot be
ruled out, it seems unlikely.
We have no information on how women
who were prescribed HRT were screened by

their physicians, and it is likely that confounding by indication also will have biased previous observational studies.11 That is, doctors
may have been less likely to prescribe HRT
to women who were at greater risk of CHD
because of obesity, high blood pressure, or
other CHD risk factors. To some extent, this
may be controlled for by adjustment for these
adult risk factors, but adjustment for lifecourse SEP may capture this effect to a
greater extent by reflecting these exposures
over the life course. However, our study is
not suitable for fully examining the importance of confounding by indication in the
HRT–CHD associations.
Our study cohort consisted of women who
were born in Great Britain between 1919
and 1940, and the results may not be generalizable to women from other countries and
those from different birth cohorts. For example, a study of women born in 1946 in Great
Britain found no association between childhood SEP and HRT use.25 Because observational studies of the protective effect of HRT
were largely conducted on cohorts born before the 1940s,4 our results have relevance
for the current debate about the disparities
between observational and trial results but
do not necessarily mean that for all populations childhood SEP will be associated with
HRT use.
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Data on HRT use were confirmed by review of medication among current users and
by self-report for past users, which may have
led to some misclassification for the ever use
category. Over two fifths (43%) of women
who stated that they had ever used HRT
were unable to name the preparation, and
4% who named their preparation were using
a related but nonhormonal preparation such
as raloxifene. However, the results of this
study were consistent for current use of HRT
(where actual preparations were checked at
the interview) and ever use (where some misclassification is likely). Furthermore, most
other observational studies have relied on
self-report of HRT use only and are likely to
have included some women who were using
nonhormonal preparations, as in this study.
Finally, our results for the association between HRT use and CHD are consistent with
previous prospective studies that have used
either self-report or medical record data.4
We have not assessed all factors that may
affect HRT use and CHD risk and may thus
have confounded the associations presented
in earlier observational studies. For example,
ethnicity may determine HRT use and is associated with CHD risk. Over 99% of women
in this study were White; we were therefore
unable to determine the effect of ethnicity on
HRT use in this study.
Childhood SEP may affect future use of
HRT by means of a number of mechanisms,
including the individual’s attitudes toward
health, preventive treatment, and natural
physiological processes such as menopause
and aging, gained from their parent’s attitudes
toward these; the ability to access health care;
and discrimination based on patient characteristics. Although the actual mechanisms are
not discernible from our data, it is plausible
that adult attitudes toward the use of HRT
and access to HRT are formed by SEP in earlier life.
The importance of our results is in the contribution that they make to the debate concerning disparities in observational and trial
evidence. We believe that these results support the trial evidence of no protective effect.
Our results also have general implications for
observational epidemiological studies. Future
observational studies, in this and other areas,
should aim to collect (even retrospectively) in-
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formation on socioeconomic circumstances
from across the life course to be able to adjust as fully as possible for potential confounding factors. Sensitivity analyses to assess
the possibility of residual confounding should
also become routine practice in observational
epidemiology.26,27 In addition, specificity of
association should be considered.26,28 As long
ago as 1986, Diana Petitti pointed out in observational studies that HRT was apparently
equally protective against accidental and violent deaths as it was against death resulting
from cardiovascular disease.29 She pointed
out that given the lack of any biologically
plausible link between HRT and these external causes of death, both associations should
be considered to be attributable to residual
confounding.29 We have discussed approaches to strengthening inferences from observational studies in detail elsewhere.30,31
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Unemployment and Early Cause-Specific Mortality:
A Study Based on the Swedish Twin Registry
| Margaretha Voss, PhD, MPH, Lotta Nylén, MPH, Birgitta Floderus, PhD, Finn Diderichsen, MD, PhD, and Paul D. Terry, PhD

Loss of a job has pronounced negative effects
on an individual’s life situation.1–10 Several
studies have shown an increased risk of early
mortality among the unemployed, but the nature of this association is not clear.1,2,6–8,11–17 To
better understand the relationship between
unemployment and mortality, one should consider the meaning of employment beyond
earning a living, including the impact on lifestyle, self-image, social integration, and psychological well-being.3,18 Unemployment entails an increase in general distress, anxiety,
and depression and a decrease in activity,4,7,8,17 which in the long run may increase
the risk of early death.
The excess risk of mortality associated with
unemployment has been attributed mainly to
external causes of death, including suicide and
undetermined causes1,2,4,5,7–9,12,13,16,19,20; diseases
of the circulatory system1,21–23; and lung cancer.2,10,12,21,24
Mortality rates seem to increase with the duration of unemployment1,12,17 and are higher for
the unemployed than the employed in all social
classes.6,20 Several studies have suggested that
unemployment has a direct effect on health
over and above the effects of socioeconomic
status, poverty, risk behaviors, or prior ill
health.1–3,6,16,20,21,25 Unemployment has also
been suggested as more important than other
socioeconomic variables as a risk factor for premature death.20
It has been suggested that when unemployment rates are low, those with impaired health
status are more likely than healthy people to
become unemployed.1,26,27 In Sweden, unemployment was by all international standards
low (2%–4%) between 1950 and 1990 but increased to about 8% during the1990s.18
Individuals actively employed may have better health status on average than those outside
the workforce because healthy individuals are
more likely to enter the workforce. Employees
with impaired health or certain risk indicators,
such as high alcohol consumption, may also be

Objectives. We investigated the association between unemployment and early
cause-specific mortality to determine whether the relationship was modified by
other risk indicators.
Methods. Female and male twins (n = 20 632) were followed with regard to mortality from 1973 through 1996. Questionnaire data from 1973 were used to obtain
information on experience of unemployment and on social, behavioral, health,
and personality characteristics.
Results. Unemployment was associated with an increased risk of suicide and
death from undetermined causes. Low education, personality characteristics, use
of sleeping pills or tranquilizers, and serious or long-lasting illness tended to
strengthen the association between unemployment and early mortality.
Conclusions. An increased risk of death from external causes implies a need
for support for those experiencing unemployment, particularly susceptible individuals. (Am J Public Health. 2004;94:2155–2161)

more likely to lose their jobs. The effect of unemployment on mortality could therefore also
be attributable to confounding from other risk
factors.11,12,21,24,25,28 In earlier studies, analyses
took into account demographic and social characteristics to some extent,2,11,16,21,29 while adjustment for potential confounding from other factors was limited.
We have previously shown an increased risk
of overall early mortality (i.e., before 70 years
of age) among individuals who experienced unemployment.29 The results were similar for
women and men, which could reflect that losing or holding a job is equally important among
both Swedish men and women. In Denmark,
which has a similar labor market, relative risks
of about the same magnitude among unemployed men and women were reported.9
In our study, we extended the analyses to
specific causes of death, accounting for potential confounding from social, behavioral, health,
and personality characteristics. We also studied
the relation between unemployment and total
mortality using pairs of twins, one of whom
had experienced employment while the other
had not, thus controlling for genetic factors and
for social and environmental conditions during
childhood and youth. An additional aim was to
analyze to what extent the effect of unemployment was modified by the presence of other
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risk indicators of early mortality. The study was
performed with information from the Swedish
twin registry.30

METHODS
Study Population
The study population comprised 18516
women and 18020 men, constituting in principle all same-sex twins born in Sweden between
1926 and 1958.30 Data were based on a 1973
mailed questionnaire, which was answered by
15683 women and 14287 men (response
rate=85% for women and 79% for men), and
on information from the Swedish Causes of
Death Registry. All responders with a job title
indicating gainful employment were included in
the study (i.e., 9500 women and 11132 men).
Housewives, students, retired individuals, persons on disablement pension, and persons liable for military service at baseline were excluded from the analyses.

Unemployment
A short occupational history, including history of unemployment, was recorded in the
1973 questionnaire that included unemployment. Information about unemployment was
based on answers to the following questions:
“Are you employed at the present time?”; “Are
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you now or have you ever been unemployed?”;
“For how long have you been unemployed?”
In our main analyses, we compared ever unemployed (875 women and 1309 men) with
never unemployed according to the 1973 data.
In some analyses, we distinguished between
“short-term” and “long-term” unemployment.
Short-term unemployment was defined as
being unemployed in 1973 and experiencing
less than 1 year of lifetime unemployment (144
women and 185 men). Long-term unemployment was defined as being unemployed for 1
year or more altogether during the life course
(260 women and 311 men). Small numbers
precluded separate analyses of mortality among
the short- and long-term unemployed.

Social, Behavioral, Health,
and Personality Factors
In the analyses, the following social, behavioral, health, and personality factors were considered: marital status, children, education,
smoking and alcohol habits, use of sleeping pills
and tranquilizers, stress, shift work, personality
factors, long-lasting/serious illness, and socioeconomic status. The selection of potential confounding factors originates from our previous
study.29 The variables were dichotomized; “exposed” categories are listed in Table 1 (reference groups were those “not exposed.”) The
reference category for marital status was married and cohabitant; smokers and former smokers were compared with never smokers. Alcohol consumption was analyzed by consumed
grams of absolute alcohol per month.30 No alcohol consumption and consumption of more
than 250 g of alcohol per month were compared with consumption of 1 to 250 g of alcohol per month.
“Stressful life” was defined by the question,
“Do you experience your everyday life as being
very stressful?” The personality factors “instability” and “introversion-extraversion” were
based on 9 items each selected from the “neuroticism” and “extraversion” dimensions of the
Eysenck personality inventory; these short
scales were developed to be used in comprehensive questionnaire investigations.31,32 Unstable personality (>4 points) was compared with
stable personality (<5 points), and extravert
personality (>4 points) with introvert personality (<5 points). The question “Have you ever
had any long-term or serious illness?” was used

as an indicator of ill health. Unskilled/skilled
workers and low-level white-collar workers
were compared with medium- and high-level
white-collar workers.

Mortality
All individuals of the study population were
followed regarding mortality from January 1,
1973, to December 31, 1996. For deaths that
occurred between 1973 and 1986, specific
causes of death were taken from the International Classification of Diseases, Eighth Revision
(ICD-8)33; for deaths between 1987 and
1996, the International Classification of Diseases, Ninth Revision (ICD-9)34 was used. The
2 revisions were then harmonized. The following underlying causes of death were analyzed: malignant neoplasms (ICD-8 codes
140–209); malignant neoplasms of trachea,
bronchus, and lung (162); diseases of the circulatory system (390–458); ischemic heart
diseases (410–414); injuries, poisoning, and
other external causes (E800–E999); suicide
(E950–E959); injury, undetermined whether
accidentally or purposely inflicted (external
undetermined cause; E980–E989); other diseases (001–139, 210–389, 460–799); and
alcohol-related diseases (303, 571, 577).

Statistical Analysis
Differences in social, behavioral, health, and
personality characteristics between individuals
with and without experience of unemployment
were analyzed with adjustment for age (5-year
intervals), and the statistical precision was indicated by 95% confidence intervals.
We estimated the mortality rate ratio, referred to here as the relative risk, together
with 95% confidence intervals by Cox proportional hazards regression,35 using PHREG
software (SAS 6.12; SAS Institute Inc, Cary,
NC). The analyses included a full 24-year follow-up as well as a follow-up restricted to the
first 10 years.
In these analyses, both twins in a pair were
included and treated as independent individuals. To ensure that confidence intervals were
not erroneously narrow owing to similarities
within pairs, we performed proportional hazards regression analyses with variance estimates adjusted for correlated outcomes.36–38
We accomplished this through the use of a SAS
macro that stems from the same theoretical
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background and yields the same results as the
published Fortran program of Lin.39
Synergistic effects were analyzed on the
basis of odds ratios from logistic regression
models, according to methods suggested by
Rothman.40 The factors showing a significant
(P < .05) prevalence difference between everand never-unemployed individuals were considered to be of interest for an assessment of
potential interaction with unemployment. Individuals unexposed to both unemployment and
the other factor under study constituted the
reference group. A synergy index was computed that indicated to what extent the presence of the factor influenced the effect of unemployment on mortality. A synergy index of
1 means no interaction, and a synergy index
of 2 means an effect among those with combined exposures that is twice what would be
expected from an additive effect of the 2 exposures. To calculate confidence intervals, we
used methods of Hosmer and Lemeshow41
and computer programs described by Lundberg et al.42
To control also for genetic and early childhood factors measured by the 1973 questionnaire, we analyzed mortality from all causes
among 1067 twin pairs, 1 twin of whom had
experienced unemployment while the other
had not. We based the risk estimates (odds ratios) on conditional logistic regression for
matched data using PHREG.

RESULTS
Among women subjects, elementary
school, smoking, use of alcohol, use of tranquilizers, shift work, personality factors, illness, and low socioeconomic status showed at
least a 10% higher prevalence among those
who had experienced short-term unemployment or long-term unemployment compared
with those who had no experience of unemployment (Table 1). Being divorced and use
of sleeping pills was also more prevalent
among those experiencing unemployment.
Unemployed men more often were unmarried, were childless, smoked, used tranquilizers, had introvert personalities, had long-lasting illnesses, and had low socioeconomic
status compared with those without experience of unemployment. Furthermore, being
divorced, using sleeping pills, and doing shift
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TABLE 1—Prevalence (%) of Social, Behavioral, Health, and Personality Characteristics
Among Women and Men, by Unemployment History: Sweden, 1973
Women
History of Unemployment
Characteristic
Marital status
Unmarried
Divorced
Widow/widower
No children
Education: elementary school
Smoking status
Current smoker
Former smoker
Alcohol consumption
None
>250 g/mo
Use of sedatives
Sleeping pills occasionally/regularly
Sleeping pills regularly
Tranquilizers occasionally/regularly
Tranquilizers regularly
Stressful life situation
Shift work
Personality
Extrovert
Unstable
Long-lasting/serious illness
Low socioeconomic status

Men
a

Age-Adjusted Difference (95% CI)

History of Unemployment

Age-Adjusted Differencea (95% CI)

Never

ShortTermb

LongTermc

Short-Term

Long-Term

Never

ShortTermb

LongTermc

Short-Term

Long-Term

27
5
1
38
41

41
6
1
56
35

38
10
0
40
54

–4 (–10, 1)
. . .d
...
–1 (–10, 8)
–0.6 (–11, 9)

5 (–0.6, 10)
7 (3, 11)
...
–6 (–11, 1)
16 (9, 22)

32
3
0
41
45

67
3
0
71
41

53
6
0
62
41

14 (6, 22)
. . .d
...
11 (2, 19)
2 (–7, 10)

15 (10, 21)
5 (1, 8)
...
15 (10, 21)
–2 (0, –4)

40
13

61
14

63
12

21 (11, 31)
–2 (–7, 3)

22 (16, 29)
–0.4 (–5, 4)

52
14

61
10

66
13

8 (–0.7, 17)
0.1 (–7, 7)

43
15

43
28

46
18

4 (–6, 13)
10 (0.5, 18)

4 (–3, 12)
2 (–4, 7)

22
46

25
52

26
50

5 (–5, 14)
4 (–7, 15)

6
1
14
4
15
11

9
3
16
8
13
20

14
7
27
10
18
25

6 (–1, 14)
2 (–2, 6)
7 (–2, 16)
7 (–0.3, 14)
–1 (–8, 6)
9 (0.4, 17)

9 (4, 14)
6 (3, 10)
17 (11, 23)
8 (4, 13)
5 (–0.2, 10)
14 (9, 20)

3
1
7
2
19
23

6
3
13
7
17
27

10
4
16
6
20
29

5 (–1, 10)
...
9 (2, 16)
5 (1, 10)
3 (–5, 10)
4 (–3, 11)

9 (4, 13)
4 (1, 7)
11 (7, 16)
6 (3, 10)
2 (–3, 6)
7 (1, 12)

51
26
15
77

57
47
19
87

47
48
19
90

13 (5, 21)
19 (9, 29)
12 (3, 21)
9 (2, 16)

–4 (–10, 3)
24 (17, 30)
8 (2, 13)
14 (10, 18)

62
15
15
70

55
30
22
85

58
28
20
82

–16 (–24, -8)
14 (7, 22)
11 (3, 19)
11 (3, 18)

–5 (–11, 1)
14 (9, 19)
7 (2, 12)
11 (7, 16)

12 (6, 18)
–0.2 (–4, 4)
4 (–2, 10)
4 (–3, 11)

Note. CI = confidence interval.
a
Difference in exposure prevalence between short-term or long-term unemployed and never unemployed.
b
Unemployed in 1973, lifetime unemployment less than 1 year.
c
Ever unemployed, lifetime unemployment at least 1 year.
d
Too few cases for age-adjusted analyses.

work were more prevalent among the unemployed. The latter results were statistically significant, but the difference in prevalence was
less than 10%.
Among women, external causes of death—
suicide in particular—showed a strong association with unemployment, with an almost threefold relative risk for the 24-year follow-up
period and a sixfold increase for the first 10
years of follow-up (Table 2). The increased
rates among the unemployed remained after
adjustment for possible confounding factors, although at a somewhat lower level. Disregarding specific causes, the ever unemployed
showed an increased mortality rate based on

the 24-year follow-up, with identical but less
precise estimates for the first 10 years.
For men, a strong association between unemployment and death from external undetermined cause was found, even after adjustment
for potential confounding factors (Table 2). An
association on a lower level was also found for
all external causes. There tended to be an association between malignant neoplasms and
unemployment, which was weakened and still
imprecise when potential confounders were
controlled for. Total mortality over the 2
follow-up periods was higher among the ever
unemployed; adjusting for potential confounding factors somewhat lowered the estimates.

December 2004, Vol 94, No. 12 | American Journal of Public Health

In analyses in which the confidence intervals were adjusted for correlated outcomes, the
confidence intervals of the mortality rate ratios
were in general identical to those of the unadjusted analyses, showing little influence from
correlation within twin pairs (data not shown).
For women, a synergy index of 7.0 was
found for the joint presence of unemployment
and use of sleeping pills (Table 3), indicating a
mortality effect 7 times higher than expected
from additivity. For women in the exposed
group, use of tranquilizers, extravert personality, and unstable personality combined with
unemployment showed a synergistic relation
to mortality, although the statistical precision
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TABLE 2—Relative Risks for Specific Causes of Death and Total Mortality Among Women and Men,
by Exposure to Unemployment: Sweden, 1973
RR (95% CI) at 24-y Follow-Up

Cause of Death (ICD-8 Codes)

No. of Deaths
Total
Among Those
No. of
Exposed to
Deaths Unemployment

Total mortality
Malignant neoplasms (140–209)
Malignant neoplasm of trachea, bronchus, or lung (162)
Diseases of the circulatory system (390–458)
Ischemic heart diseases (410–414)
Injuries, poisoning, other external causes (E800–E999)
Suicide (E950–E959)
External undetermined cause (E980–E989)b
Other diagnoses
Alcoholism, cirrhosis of liver, pancreatitis (303, 571, 577)

399
208
22
68
31
50
30
4
73
10

42
16
1
6
3
11
8
2
9
1

Total mortality
Malignant neoplasms (140–209)
Malignant neoplasm of trachea, bronchus, or lung (162)
Diseases of the circulatory system (390–458)
Ischemic heart diseases (410–414)
Injuries, poisoning, other external causes (E800–E999)
Suicide (E950–E959)
Undetermined cause of death (E980–E989)b
Other diagnoses
Alcoholism, cirrhosis of liver, pancreatitis (303, 571, 577)

792
224
38
237
161
200
91
23
131
40

97
26
5
23
15
35
12
10
13
6

Age-Adjusted

RR (95% CI) at 10-y Follow-Up

Full Modela

Total
No. of
Deaths

Women
1.7 (1.2, 2.4)
1.4 (1.0, 1.9)
73
1.3 (0.8, 2.1)
1.1 (0.7, 1.9)
37
0.9 (0.1, 6.8)
0.6 (0.1, 4.2)
2
1.6 (0.7, 3.7)
1.3 (0.5, 3.0)
11
1.8 (0.5, 5.9)
1.3 (0.4, 4.5)
3
2.8 (1.4, 5.7)
2.0 (1.0, 4.1)
18
4.1 (1.7, 9.5)
2.7 (1.2, 6.5)
13
15.8 (1.3, 196.4) 10.7 (0.9, 133.0)
2
2.0 (1.0, 4.0)
1.3 (0.6, 2.7)
7
1.3 (0.2, 11.0)
1.0 (0.1, 8.1)
2
Men
1.6 (1.3, 1.9)
1.3 (1.0, 1.6) 208
1.6 (1.0, 2.4)
1.4 (0.9, 2.1)
47
1.7 (0.7, 4.5)
1.5 (0.6, 4.1)
5
1.4 (0.9, 2.2)
1.2 (0.8, 1.8)
40
1.4 (0.8, 2.4)
1.2 (0.7, 2.1)
27
1.8 (1.2, 2.6)
1.5 (1.0, 2.2)
91
1.3 (0.7, 2.4)
1.0 (0.6, 2.0)
38
7.7 (3.3, 17.9)
5.8 (2.4, 14.0)
8
1.2 (0.7, 2.2)
0.9 (0.5, 1.5)
30
2.0 (0.8, 4.8)
1.3 (0.5, 3.3)
14

No. of Deaths
Among Those
Exposed to
Unemployment

Age-Adjusted

Full Modela

8
1
0
0
3
6
4
1
1
1

1.7 (0.8, 3.7)
0.4 (0.1, 3.2)
...
...
...
6.2 (2.2, 17.5)
5.3 (1.6, 18.0)
...
1.8 (0.2, 16.1)
14.7 (0.9, 252.9)

1.4 (0.7, 3.0)
0.4 (0.1, 2.8)
...
...
...
4.2 (1.5, 12.3)
3.7 (1.0, 13.0)
...
1.6 (0.2, 13.8)
10.4 (0.6, 185.2)

32
8
1
5
2
16
4
4
3
2

1.9 (1.3, 2.8)
2.5 (1.1, 5.3)
3.1 (0.3, 29.0)
1.9 (0.7, 5.0)
1.1 (0.3, 4.7)
1.8 (1.0, 3.1)
1.1 (0.4, 3.2)
8.6 (2.1, 36.2)
1.4 (0.4, 4.7)
2.2 (0.5, 10.2)

1.5 (1.0, 2.2)
2.1 (0.9, 4.6)
2.9 (0.3, 28.0)
1.4 (0.5, 3.8)
0.8 (0.2, 3.6)
1.5 (0.8, 2.6)
0.9 (0.3, 2.6)
5.8 (1.3, 25.4)
0.9 (0.3, 3.2)
1.6 (0.3, 7.5)

Note. RR = relative risk; CI = confidence interval; ICD-8 = International Classification of Diseases, Eighth Revision.33
For women, relative risk is adjusted for age, marital status, smoking status, alcohol consumption, use of tranquilizers, extroverted personality, and long-lasting/serious illness. For men, relative risk is
adjusted for age, marital status, smoking status, alcohol consumption, use of sleeping pills, unstable personality, and long-lasting/serious illness.
b
Uncertainty whether injury is accidental or intentional.
a

was weak owing to small numbers. For men,
elementary school education, use of sleeping
pills, and long-lasting or serious illness combined with unemployment were associated
with a mortality rate ratio that exceeded expectancy based on additivity.
In the mortality analysis within twin pairs,
where 1 twin had experienced unemployment while the other had not, the estimated
relative risk of death for unemployed was 1.5
(95% confidence interval [CI] = 0.7, 3.1)
among women. A corresponding estimate of
1.4 (95% CI = 1.0, 2.0) was found for men.
Controlling for social, behavioral, health, and
personality factors from the 1973 questionnaire lowered the relative risks marginally, to
1.4 (CI = 0.6, 3.4) and 1.3 (CI = 0.9, 1.9) for
women and men, respectively.

DISCUSSION
The results from this study suggest that unemployment is associated with an increased
risk of early death even after adjustment for
several potential confounding factors, including
socioeconomic status, lifestyle factors, and genetic and early childhood factors. In particular,
unemployment was associated with increased
mortality from suicide and external undetermined cause. Among unemployed men, an increased risk of death from malignant neoplasms was also suggested. Furthermore, the
results indicate that the risk of early mortality
following unemployment may be strengthened
by social, health, and personality factors.
One way to assess unemployment’s public
health impact is to estimate the attributable frac-
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tion (the proportion of deaths that would be
eliminated if mortality among the unemployed
were reduced to that among the employed).
The estimate depends on the strength of the association between exposure and outcome and
also on the prevalence of the exposure. On the
basis of our study results (24-year follow-up),
and keeping the statistical imprecision in mind,
the attributable fraction for suicides was 20%
among women. For men, the attributable fraction for external undetermined cause was 38%.

Unemployment
Information about current or previous unemployment was collected at baseline in 1973
only. The number of unemployment episodes
and the duration of each episode was not recorded. “Ever unemployed” may therefore
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TABLE 3—Interactions Between Unemployment and Risk Indicators of Mortality for Women and Men:
Sweden, 1973

na

Risk Indicator

Unmarried, divorced, widow
No children
Elementary school
Smoker
Alcohol consumption >250 g
Use of sleeping pills
Use of tranquilizers
Shift work
Extravert personality
Unstable personality
Long-lasting or serious illness
Blue-collar worker or lower white-collar worker

477
526
381
492
123
70
175
176
445
405
154
779

Unmarried, divorced, widower
No children
Elementary school
Smoker
Alcohol consumption >250g
Use of sleeping pills
Use of tranquilizers
Shift work
Extravert personality
Unstable personality
Long-lasting or serious illness
Blue-collar worker or lower white-collar worker

704
788
543
800
530
60
130
395
783
350
233
1085

Ever Unemployed,
Without Risk Indicator,b
OR (95% CI)
Women
1.6 (1.0, 2.5)
2.1 (1.4, 3.1)
1.9 (1.2, 3.0)
1.6 (0.9, 2.7)
2.0 (1.4, 2.8)
1.4 (1.0, 2.1)
1.4 (0.9, 2.1)
1.9 (1.3, 2.7)
1.2 (0.7, 2.1)
1.1 (0.7, 2.0)
1.6 (1.1, 2.4)
1.5 (0.5, 4.3)
Men
1.8 (1.3, 2.4)
1.9 (1.4, 2.6)
1.1 (0.8, 1.6)
1.5 (1.0, 2.3)
1.4 (1.0, 1.9)
1.5 (1.1, 1.8)
1.5 (1.1, 1.9)
1.5 (1.1, 1.9)
1.8 (1.3, 2.5)
1.3 (1.0, 1.8)
1.4 (1.0, 1.8)
1.8 (1.1, 3.0)

Never Unemployed,
With Risk Indicator,b
OR (95% CI)

Ever Unemployed,
With Risk Indicator,b
OR (95% CI)

Synergy Indexc
(95% CI)

1.4 (1.1, 1.7)
1.2 (0.9, 1.5)
1.1 (0.9, 1.4)
1.7 (1.4, 2.1)
1.4 (1.1, 1.9)
1.4 (1.0, 2.0)
1.5 (1.2, 2.0)
1.3 (0.9, 1.7)
1.3 (1.0, 1.5)
1.4 (1.1, 1.7)
1.8 (1.5, 2.4)
1.1 (0.9, 1.5)

2.5 (1.6, 3.9)
1.6 (0.9, 2.7)
1.8 (1.1, 2.9)
2.9 (1.9, 4.3)
1.2 (0.4, 3.4)
6.6 (1.1, 12.5)
3.5 (2.1, 5.7)
1.5 (0.7, 3.2)
2.8 (1.8, 4.1)
3.0 (2.0, 4.5)
3.4 (2.0, 5.9)
2.0 (1.4, 3.0)

1.5 (0.5, 4.4)
0.5 (0.1, 2.3)
0.8 (0.2, 2.7)
1.5 (0.6, 3.7)
0.2 (0.0, 40.1)
7.0 (2.2, 22.5)
2.7 (1.0, 7.6)
0.4 (0.0, 4.8)
3.9 (0.7, 22.7)
3.8 (0.9, 15.6)
1.6 (0.7, 4.0)
1.5 (0.1, 16.5)

1.9 (1.6, 2.3)
1.5 (1.2, 1.7)
1.2 (1.0, 1.4)
1.9 (1.6, 2.2)
1.3 (1.2, 1.6)
1.8 (1.2, 2.5)
1.5 (1.1, 1.9)
1.1 (0.9, 1.3)
1.1 (0.9, 1.3)
1.5 (1.3, 1.9)
1.4 (1.2, 1.7)
1.3 (1.1, 1.5)

2.1 (1.5, 2.9)
1.6 (1.1, 2.3)
2.3 (1.8, 3.1)
2.7 (2.0, 3.6)
2.3 (1.7, 3.1)
3.5 (1.9, 6.8)
2.6 (1.6, 4.2)
1.8 (1.3, 2.6)
1.5 (1.1, 2.0)
2.6 (1.8, 3.6)
2.7 (1.9, 4.0)
1.8 (1.4, 2.3)

0.6 (0.3, 1.3)
0.4 (0.2, 1.1)
4.1 (1.0, 16.7)
1.2 (0.7, 2.2)
1.7 (0.8, 3.9)
2.1 (0.7, 6.1)
1.7 (0.6, 4.5)
1.4 (0.5, 4.1)
0.5 (0.2, 1.6)
1.8 (0.8, 3.8)
2.2 (1.0, 5.0)
0.7 (0.3, 1.9)

a

Number of unemployed also exposed to the risk indicator.
Odds ratio (OR) and 95% confidence interval (95% CI) are adjusted for age. The reference group (OR = 1) refers to cases and referents among the individuals unexposed to both unemployment and
the risk indicator under study.
c
Synergy index: 1.0 = no interaction, 2.0 = an effect among those with combined exposure twice what would be expected from an additive effect of the 2 exposures, etc.
b

apply to 1 or several occasions of different
length, remote from or close in time to the start
of follow-up. In addition, we had no information on unemployment occurring after 1973.
Exposed individuals could repeatedly be unemployed during follow-up. This does not lead to
misclassification of the exposure because we
did not take different levels of exposure into
account—the exposure we analyzed was “ever
unemployed.” Individuals classified as never
unemployed as of 1973 could encounter unemployment later on and therefore be misclassified. This limitation would lead to underestimated risk estimates if those who became
unemployed after 1973 had the same mortality
pattern as those reported as ever unemployed

as of 1973. If the individuals who became unemployed after 1973 had a lower death rate
than those earlier classified as unemployed,
then the reported estimates could be biased upward; however, we have no reason to believe
this to be the case. On the other hand, it is uncertain to what extent the results obtained are
valid for more recent time periods, when
worker groups other than those of the present
study are facing unemployment.
We used a 24-year follow-up as well as
a shorter period: the first 10 years of the
follow-up (1973–1982). For several of the
cause-specific diagnoses, higher mortality rate
ratios were found for the 10-year period than
for the longer follow-up. This finding could
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owe partly to increased misclassification of unexposed individuals over time. It could also be
that unemployment entails an increased risk of
death (during a limited time period) that gradually fades away. The results suggest that unemployment may have an impact on mortality,
not only in a short-term but also in a long-term
perspective.

Selection and Pathway
In accordance with other studies,12,21,25 several factors related to mortality were significantly more prevalent among the unemployed
than among the never unemployed (Table 1).
These characteristics could either lead to or be
a consequence of unemployment. The associa-
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tion between unemployment and mortality
may therefore partly be a result of selection
mechanisms, in that individuals with certain
risk indicators are more likely to become unemployed than those without the risk indicators
in question. However, unemployment may also
contribute to the development of these risk indicators and, in turn, to poor health. The crosssectional data did not permit a clear determination of the timing between risk indicators and
unemployment in this study.
Adjustment for risk indicators that constitute
links in the causal chain between an exposure
and an outcome may inaccurately reduce an
association and mask an actual effect or part of
the effect attributable to the exposure. Low education, personality factors, and low socioeconomic status are comparatively stable over time
and may in general precede unemployment.
Shift work should also mainly (but not exclusively) precede unemployment, assuming that
occupational mobility is comparatively low in
terms of this occupational characteristic. Furthermore, we see no reason why unemployment should increase the probability of holding
a job with shift work. Serious or long-lasting illness could also be a precursor, since subjects
with poor health may be more likely to lose
their job. Divorce may to some extent be a consequence of unemployment, and smoking and
use of sleeping pills and tranquilizers could be
a coping behavior owing to psychological stress
caused by unemployment. In the extended
multivariate analyses, the relative risks were
often attenuated compared with the age-adjusted relative risks, and this attenuation may
be partly attributable to unwarranted adjustment for factors in the causal chain.
A major advantage of our study was that it
controlled for confounding owing to genetic
and early social and environmental conditions
by analyzing unemployment among discordant
twin pairs. In general, twins have early social
and environmental conditions in common; in
addition, monozygotic twins are genetically
identical and dizygotic twins have half of their
genes in common. The twin analyses showed
an increased risk of death for the exposed twin
compared with his or her twin sibling. The confidence intervals were wide owing to a rather
small number of deaths. Nevertheless, it is notable that this analysis, which controlled for
many predisposing life conditions, yielded risk

estimates comparable to the analyses based on
the full cohort.

Specific Causes of Death
We found an association between unemployment and external causes of death for both
women and men. This finding is consistent with
those of other studies,9,12,13 although few of
these included women.9 Suicide was clearly associated with unemployment among women,
but not among men. On the other hand, men
who experienced unemployment had an increased risk of death by external undetermined
cause. This finding raises the possibility that
suicide is less likely to be identified among men
than among women. In some studies reporting
an association between suicide and unemployment among men, deaths by external undetermined cause and suicides were combined.19,20
The results indicate that unemployment has
an important impact on mental health. Unemployment may cause a deterioration of economic situation, downgrading of social status,
broken social relations, changed risk behaviors,
impaired psychological well-being, and depression, consequences that may develop into severe illness.1–4,6–8,17,18,25
Several studies have reported an increased
risk of mortality from cardiovascular disease
with unemployment.1,21–23 Our study showed
no such increased risk, which is in accordance
with another recent Swedish study.16 It has
been suggested that inability to control for behavioral and medical parameters before and
after unemployment, and a too short follow-up
period, contribute to difficulties in showing a
possible relationship between unemployment
and cardiovascular diseases.15 Our results do
not support this view but rather indicate that
an association between unemployment and
death from cardiovascular diseases observed in
some studies may be confounded by other risk
factors.
Other studies have pointed out that the excess cancer mortality among the unemployed
owes mainly to an increased risk of lung cancer.2,11,12,21,24 Our results for men are consistent
with this observation, although they lack precision owing to small numbers. As in our study,
other studies have reported a higher prevalence of smokers among the unemployed, and
they have shown that smoking habits stay quite
stable during unemployment.11,21 In our study,
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the prevalence of smoking among short-term
and long-term unemployed women was similar,
and there was only a slight difference among
men, suggesting that, to some extent, smoking
may be a precursor of unemployment. It is possible that smokers have a greater risk of losing
their job either because of smoking or because
of other factors related to smoking.
An increased mortality from alcohol-related
diseases among the unemployed was reported
by Martikainen.12 Our data were consistent
with such an association among men, although
the results were based on few deaths and the
risk estimate decreased in the full model. Morris et al. reported a higher prevalence of alcohol use among the unemployed.21 In our study,
increased alcohol use among the unemployed
was seen only among women who experienced
short-term unemployment in 1973.

Interaction
As far as we know, no other study has focused on the question of interaction between
unemployment and the characteristics of the individual relative to early death. It has been suggested previously that buffering effects from social support, for example, could reduce the
negative effects of the stress of losing a
job.4,7,8,10 Our results indicate that modifying
the effects of individual characteristics could
strengthen the association between unemployment and mortality. For men, but not for
women, low education seemed to enhance the
association between unemployment and mortality. It is possible that unemployment means
greater strain in economic and social terms,
particularly for men with low education.
Furthermore, our results suggest that use of
sleeping pills or tranquilizers may enhance the
risk of early death among individuals who experience unemployment, particularly women.
Use of these drugs may be caused by unemployment, and this type of coping may reflect a
particularly strong reaction. Apart from the
availability of drugs, which may be the direct
cause of death, the interaction could also signify that women using these drugs are more
vulnerable owing to different psychosocial
problems or mental diseases, and that unemployment may augment a prevailing difficult situation. In addition, the synergistic effects indicated for unstable personality traits and for
serious or long-lasting illness may indicate that
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unemployment among individuals already burdened by psychological disorders, somatic illness, or both may overwhelm the individual.

CONCLUSIONS
Unemployment is associated with an increased risk of early death, especially from suicide and external undetermined cause. Our results suggest that characteristics of the individual
prior to unemployment cannot explain this increased risk. They further indicate that the association between unemployment and mortality
may be strengthened by social factors, personality characteristics, and health-related factors. An
increased risk of early mortality related to unemployment should be recognized.
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Hurling Alone? How Social Capital Failed to Save the Irish
From Cardiovascular Disease in the United States
| C. Cecily Kelleher, MD, MPH, John Lynch, PhD, MEd, MPH, Sam Harper, MPH, Joseph B. Tay, MB, BCh, BAO, and Geraldine Nolan, MSc, Dip Dietetics

Increasing evidence indicates that a full etiological explanation for major adult chronic diseases must include consideration of influences
across the life course.1–4 Current rates of coronary heart disease in Ireland and parts of Scotland with high rates of Irish immigration rank
among the highest in the developed world,5
and rates are twice the European Union average in the Republic of Ireland.6 In addition,
Irish immigrants to the United Kingdom retain
an overall increased risk of ill health for at
least 2 subsequent generations,7,8 which can
be partly accounted for by lifestyle and social
conditions.9
In this article we examine how the earlyand later-life conditions of the Irish, one of the
major ethnic groups to immigrate to the United
States in the 19th and early 20th centuries,
contributed to their overall patterns of cardiovascular mortality. Some 4.5 million Irish immigrated to the United States over a period of 80
years, particularly after the great Irish famine of
1847.10 This famine was the most devastating
example in modern European history of the
acute effects of a crop failure, resulting directly
and indirectly in a halving of Ireland’s population. The cultural story of these Irish immigrants has been documented in remarkable detail.11–15 The Irish settled throughout the United
States, and particularly in large East Coast
cities. When a general ancestry question was
reintroduced into the United States Census in
1980, 40.2 million people, or 20.64% of the
White/European population, declared themselves to be of Irish ancestry.10 Despite criticisms of the reliability of this measure,16 demographic analysis indicates that this number is
likely to be reasonably accurate.

METHODS
Ethnic Origin and Mortality in US Census
Vital Statistics Records
In a 1933 report, considerable and unexplained variation in infant mortality rates across

Objectives. We performed a historical review of cardiovascular risk profiles of
Irish immigrants to the United States, 1850–1970, in regard to lifestyle, socioeconomic circumstances, and social capital.
Methods. We analyzed US Census data from 1850–1970, area-based social and
epidemiological data from Boston, data from Ireland’s National Nutrition Surveillance Centre, and literature on Irish migration.
Results. The Irish were consistently at increased risk of cardiovascular diseases, a risk that related initially to material deprivation, across the life course of
at least 2 generations.
Conclusions. The principal difference between the Irish and other disadvantaged immigrant groups, such as the Italians, was dietary habits influenced by experiences during the Irish famine. Although there was a psychosocial component to the disadvantage and discrimination they experienced as an ethnic group,
the Irish also exhibited strong community networks and support structures that
might have been expected to counteract discrimination’s negative effects. However, the Irish’s high levels of social capital were not protective for cardiovascular disease. (Am J Public Health. 2004;94:2162–2169)

Boston’s census tracts was found.17 In 1985,
findings from the Ireland–Boston Diet Heart
Study18 were published. These 2 reports constitute the tip of the iceberg of what is a largely
neglected story. Both used a unique and extensive US vital statistics database to examine ethnic variations in disease risk.19–31 For this analysis we reviewed all hard-copy census reports
and undertook a literature search for related
publications, with a particular focus on the City
of Boston. From 1850, country of nativity was
recorded routinely as part of the US Census,
and from 1870 to 1970, nativity of parents was
recorded as well.20 (The exact terminology
varies from census to census, as we will present,
but respondents may be categorized according
to [a] whether they were native born vs foreign
born, [b] whether they were of native-born vs
foreign-born parentage, or [c] their country of
origin.) Furthermore, both all-cause and diseasespecific mortality were recorded, first retrospectively through census enumeration and then
through state-level registration processes that
achieved national coverage by the 1930s. It is
possible, therefore, to document the variation in
disease patterns related to country of origin for
immigrants and their first-generation American
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children. Because country-of-nativity questions
deal specifically with the experiences of respondents or their parents, they are more precise
than the recently employed general ancestry
question.16,31 An examination of each of these
original census records revealed that the Irish
had excess mortality throughout the
1850–1970 period, particularly from diseases
of the heart and circulatory system. Readers
should note that processes of classification of
circulatory diseases were not standardized at
the end of the 19th and the beginning of the
20th centuries—diagnostic criteria developed
over this period.19 Thus, it is unavoidable that
we refer to several classifications of circulatory
diseases (“circulatory disease,” “cerebrovascular
disease,” etc.) as they were used in the different
historical reports.

RESULTS
The extensive US vital statistics database is
summarized in Table 1. The first census report,
in 1850, clearly documented that the Irish
were at increased risk.21 The 1860 census report concerned itself only with the health differences between Blacks and Whites.22 How-
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TABLE 1—The Irish Transition in the United States: Summary of US Census-Related Data
on Socioeconomic Circumstances and Cardiovascular Disease, 1850–1980
Census Data Year
1850
1870
1880

1890

1900
1910

1920

1930

1950

1980

Observations and Analysis of the Health of Ethnic Irish Groups in the US and Comparisons With Other Immigrant and Nonimmigrant Groups
Irish born constituted 4.81% of the total population in the US but made up 6.23% of deaths from circulatory disease, 7.12% of deaths from respiratory disease, and 6.33%
of deaths from tuberculosis. All-cause death rates were 16.41 per 1000 deaths, comparable with the US average (16.16 per 1000 deaths).
Crude death rates from circulatory disease for Irish-born Americans were 85.9 per 100 000 deaths, comparable with rates among Americans born in England and Wales (90.1
per 100 000) but higher than for all foreign-born immigrants to the US (55.7 per 100 000) and for US-born White Americans (41.4 per 100 000).
Health status of Americans of Irish and German extraction is contrasted. Deaths from heart disease and dropsy stood at 62.3 per 1000 deaths among Americans of
Irish-born parentage, 60.9 per 1000 deaths among Americans of German-born parentage, 64.5 per 1000 deaths among Black Americans, and 56.1 per 1000
deaths among White Americans generally. Tenement conditions were implicated in high death rates of poor White Americans. Rates of tuberculosis infection were
excessive among immigrants to the US of Irish-born parentage.
Heart disease and dropsy death rates were higher overall among foreign-born Americans than among US-born Americans. Irish rates of heart disease and dropsy are the
highest of any immigrant group in the United States—Americans with mothers born in Ireland at 15–45 years of age: 96.86 per 100 000 (compared to 66.32 per
100 000 for native-born White Americans); at 45–65 years: 401.94 per 100 000 (compared to 305.68 per 100 000 for native-born White Americans); and at 65 years
and older: 1 199.33 per 100 000 (compared to 1129.01 per 100 000 for native-born White Americans).
Irish-born immigrants represented 2.12% of the US population, but Americans of Irish-born parentage number 4 981 047, or 6.53% of the total population. However, this Irish
group (both Irish-born and of Irish-born parentage) contributes 10.54% of total deaths from circulatory disease in the US.
Death rates from organic heart disease were 5.63 per 1000 among Americans born in Ireland compared to 0.82 per 1000 of Americans born in Italy. Death rates for other
circulatory disease were 1.90 per 1000 for Americans born in Ireland and 0.23 per 1000 in Americans born in Italy. Americans of Irish origin accounted for 10.11% of
organic heart disease cases and 11.24% of circulatory disease cases in the US, though immigrants born in Ireland made up only 1.47% of the total US population.
Dublin and Baker 32 reviewed in more detail the available data for Pennsylvania and New York, confirming excessive mortality for those of foreign and mixed (one parent
not from US) parentage and those who were foreign born—this excessive mortality was especially true for the Irish of all categories, being about double the rate for
second-generation Americans. Heart disease for males born in the US aged 45–64 years was 232.5 per 100 000 in Pennsylvania and 316.3 per 100 000 in New York,
compared to 529.3 per 100 000 for Irish-born males in Pennsylvania and 580.2 per 100 000 in New York. Rates of heart disease were also much higher among similar
groups of Irish women when compared with overall rates for women in Pennsylvania and New York.
Age-adjusted death rates from cerebral hemorrhage per 100 000 population were reported according mother’s country of birth—New York City: 99.9 Ireland vs 81.9 US,
Pennsylvania: 95.7 Ireland vs 86.1 US, New York State: 85.6 Ireland vs 67.2 US, and Chicago: 82.4 Ireland vs 60.4 US. Americans with mothers born in Ireland had
higher rates of cerebral hemorrhage than any other group, including Americans with US-born mothers. The highest rate of heart disease was in New York (389.3 per
100 000) for those with mothers born in Ireland and the lowest, in Pennsylvania, for those with mothers born in Italy. In a detailed monograph, Carpenter 33 reported the
health status of immigrants and their children, including socioeconomic circumstances; he singled out the Irish for special mention as being at particularly excessive
risk of poor health.
The total foreign-born population from Ireland was 1 037 234 in the US. National mortality data were not published, but a Boston-based census tract–level study found that
the highest rates of infant mortality were in Charlestown and South Boston (neighborhoods in Boston, Mass),33,34 though the Irish were integrated across the city. A
strong inverse relationship was also found between 1930s socioeconomic indicators and present-day health status. The correlation between infant mortality rates during
the 1930s and the coronary heart disease rate in the 2001 Health of Boston report35 was 0.564 (P < .05), with the highest rates being in Charlestown and South
Boston.
Two area-based studies showed excess mortality among those of Irish extraction in the US. Trulson et al.36 showed that first-generation Irish have higher death rates than USborn Bostonians with US-born parents and Stamler et al.37 showed considerably excessive risk at 45–64 years for the Irish in America compared with other immigrant
groups, US-born Americans, and the Irish in Ireland.
Rosenwaike and Hempstead,38 analyzing data through the 1980 US census, concluded that the SMR (Standardized Mortality Ratio) for heart disease is 0.95 for
those male immigrants to the US born in Ireland compared with US-born males, but with a ratio of 1.16 to the rate for Italian American males and that an excess of
cerebrovascular disease existed, with SMR 1.13 in men and 1.56 in women compared with the US-born population.

Note. We refer to several classifications of circulatory diseases (“circulatory disease,” “cerebrovascular disease,” etc.) as they were used in the different historical reports. The terminology regarding
race/ethnicity also varies from census to census—respondents may be categorized according to (a) whether they were native born vs foreign born, (b) whether they were of native-born vs foreignborn parentage, or (c) their country of origin. All data were taken from US Census Bureau reports21–30 unless otherwise cited.

ever, the subsequent 4 census reports across
the latter half of the 19th century continued to
indicate excess cardiovascular mortality risk
among citizens of Irish extraction.23–26 In 1910
and 1920, rates were elevated among various

foreign-born groups, but particularly among
the Irish.27,28 For instance, in all the urban
areas with the highest age-specific death rates
for stroke (another condition that may have
early-life origins39,40 ) in 1920, men and
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women of Irish parentage were at demonstrably increased risk, whether US-born or not.
From the period of the 1910 census onward,
a number of monographs and reports examined the effect of migration on health with
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careful, age-standardized approaches.32–38,41–44
During this period, the overwhelming majority
of immigrants were Whites of European origin.
In examining the documents, we found a general consensus among them that immigrants,
and indeed their first-generation children, were
at excess risk of circulatory diseases compared
with US Whites of native parents, and that the
Irish were consistently at higher risk than
other immigrant groups. This phenomenon of
Irish immigrants being at particularly high risk
for cardiovascular disease persisted over a period of 150 years.36,38–44 The important question is, why?
Although early demographers considered the
effects of ethnicity and adverse social conditions
on longevity and health,41,42 newer generations
of epidemiologists were more inclined to attribute these effects to a so-called process of Americanization mainly related to individual-level
adult lifestyle.36–38,44 However, no one adequately explained why the Irish were consistently at higher risk. Was their excess risk related to constitutional or genetic factors, adverse
lifestyle practices, processes of material disadvantage, or psychosocial processes operating at
the individual or community level? As suggested in the title of this article, one way of restating this question is to paraphrase it in terms
of Robert D. Putnam’s most influential work,
Bowling Alone: The Collapse and Revival of
American Community, in which he describes—
beginning with the example of the rise in popularity of bowling but the decline of bowling
leagues—Americans’ increasing disconnectedness with each other.45 Putnam maintains that
this “bowling alone”—a marker of the decline in
social capital—is partly responsible for the apparent collapse of community in America and it
may have far-reaching health impacts.45–47 The
Irish immigrants were not bowlers (at least not
initially) but they did have their own ancient
and unique community team sport called “hurling” in their country of origin, which also serves
as a symbol of social capital. So was the high
risk of cardiovascular disease in the Irish in the
US somehow caused by the fact that they were
hurling alone?

Community Networks and Health
This brings us to the question of social disadvantage among the Irish and the degree to
which its origins are material or psychosocial.

The Boston Health League in the early 1930s17
investigated the predisposition of certain areas
to higher infant mortality with 2 detailed reports that incorporated social and health statistics.33,34 There were then 14 census tract areas
in Boston (Table 2). For each of these areas, the
following data were collected: (1) ethnicity (percentage of all foreign-born, US-born of foreign
parents, US-born of native parents, Negro [sic],
and foreign-born from several countries,
notably Ireland, Italy, and Canada), (2) citizenship status (percentage naturalized citizens,
aliens, and those with “first papers” [those in
the process of naturalization]), (3) health indicators (infant mortality, tuberculosis incidence,
and adult mortality), and (4) economic status
(unemployment; criminal delinquency; numbers receiving unemployment aid, dependent
aid, mother’s aid, and old-age assistance; and
housing type and median monthly rental [$]).
A variation in infant mortality was found;
the highest proportion of Irish-born was
found for the 2 areas with highest mortality,
Charlestown and South Boston (Table 2).
When the interrelationship between variables
is explored using Pearson’s correlation method,
these data present a convincing pattern of each
ethnic group in social transition. The Irish, as
the longest-established immigrant group, were
distributed across the city and were likely to
live in areas with high numbers of US-born
people of foreign-born parentage (r = 0.719,
P = .004) and high numbers of naturalized citizens (r = 0.716, P = .004) but were unlikely to
be living in areas with high numbers of aliens
(r = –0.759, P = .002). The Canadians, by contrast, were more affluent and were most likely
to be living in communities with high numbers
of US-born people of native-born parentage
(r = 0.902, P < .0001) and were highly unlikely
to live in communities with high proportions of
foreign-born people (r = –0.950, P < .0001),
unemployment (r = –0.622, P = .018), or criminal delinquency (r = –0.741, P < .560). The
Italians, more recently arrived, were unlikely
to live in areas with high numbers of either
Irish or Canadians or high numbers of nativeborn people of native-born parentage (r =
–0.620, P < .018), and they were also more
likely to reside in areas with high rates of dependent support, various forms of relief, and
juvenile criminal delinquency. Table 3 indicates strong, consistent interrelationships be-
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tween health and social indicators, with median rental income inversely associated with
infant mortality rate and with incidence and
mortality rates of tuberculosis.
In line with the hypothesis of early-life influences on adult health,1–4 the question arises as
to whether these previous patterns of association between social and health indicators can
be related to present-day health profiles. The
net effect of social mobility over time and between areas of any large city is complex—so
interpretation of such long-term, complex
changes must be done cautiously. However,
13 of the 14 original census areas still exist,
though subdivisions and changes make them
only indirectly comparable. For instance, the
West End is now part of Back Bay and the
Beacon Hill neighborhood, and Mattapan and
Roslindale are now considered separately.
In a special study of these changing community profiles, Gamm used sociodemographic
data by census tract (ethnicity continued to be
recorded to some degree between 1940 and
1970) to examine patterns of migration of
Jewish and Catholic groups in Boston—he complemented this census data with church and
synagogue records.48 He also took account of
major policy initiatives around affordable housing, including the Boston Banks Urban Renewal Group scheme. Gamm found that there
was surprisingly little shift in the Catholic populations, largely owing to strong affiliation to religious parishes. Because these populations are
predominantly of Irish extraction, we can therefore be somewhat confident of a continuing
pattern of people remaining in their areas of
birth, particularly among the older generations. Table 2 shows present-day rates of agestandardized coronary heart disease and
stroke, which are still reported by neighborhood in Boston.35 Overall, there is a significant
correlation between infant mortality rates in
1930–1934 and coronary heart disease rates
averaged for 1994–1998 (r=0.564, P=.04).
Present-day rates of coronary heart disease are
clearly highest in Charlestown and South Boston (Table 2). Although the relationship between overall infant mortality rate in the 30s
and present-day Irish-born percentage is not
quite as strong (r=0.46, P=.09), both coronary heart disease rates for the 1994–1998
(r=0.608, P=.027) and stroke rates for
1994–1998 (r=0.591, P=.033) are signifi-
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TABLE 2—Characteristics of 14 Census Tract Areas in 1930s Boston (Boston Neighborhood Study33,34)
and Corresponding 1990s Stroke and Coronary Heart Disease Rates (Health of Boston 200135)
Back
Bay

Brighton

Charlestown

Dorchester
North

Dorchester
South

East
Boston

Hyde
Park

Jamaica
Plain

North
End

Roxbury

South
Boston

South
End

West
End

West
Roxbury

Boston Neighborhood Study
Nativity, %
All Foreign-born
26.00
US-born to foreign parents
24.00
US-born to US-born parents 48.00
Irish-born
13.20
Italian-born
0.00
Canadian-born
37.00
Citizenship status, %
Naturalized citizen
49.20
With first papers
13.20
Aliens
37.60
Unemployed, %
3.70
Criminal delinquency, %
7–16 y
19.40
17–20 y
70.10
Public assistance, %
Unemployment
1.50
Dependant aid
1.80
Mothers’ aid
0.03
Old-age assistance
1.30
Housing type, %
Own home
10.10
Rent
89.90
9.20
In lodgingsa
Median monthly income, $
54.60
Mortality
Infant mortality rateb
64.50
Tuberculosis incidencec
125.00
Tuberculosis mortality c
34.50
Stroked
Coronary heart diseased

12.80
79.80

35.8
31.00
32.00
23.80
0.00
26.40

44.9
34.00
20.00
49.30
8.40
18.80

52.9
30.00
17.00
21.10
9.20
16.90

55.5
26.00
18.00
13.70
0.00
12.30

68.7
22.00
9.00
5.20
63.70
14.00

47.10
30.00
23.00
13.20
22.80
19.00

43.00
34.00
23.00
28.20
0.00
20.40

87.40
10.00
3.00
0.00
94.80
0.70

48.00
24.00
14.00
22.70
0.00
17.60

55.6
30.00
14.00
35.20
10.50
10.10

50.80
16.00
17.00
14.00
15.80
17.70

62.5
22.00
13.00
0.00
26.70
0.00

40.3
35.00
24.00
18.90
11.30
19.60

61.80
9.60
28.50
4.40

63.00
11.20
25.80
8.30

61.50
9.90
28.60
7.00

60.90
9.20
39.90
6.40

41.00
11.00
48.00
9.90

54.30
10.30
35.40
7.50

66.90
10.10
23.00
5.20

30.90
10.00
59.10
17.70

60.00
10.00
30.00
8.00

49.00
12.80
38.20
9.40

45.20
12.40
42.40
14.10

39.80
13.20
47.00
6.95

65.20
9.00
25.80
5.40

13.50
66.20

31.00
118.40

14.00
77.00

9.30
75.40

34.10
87.10

11.70
73.10

12.80
68.80

30.80
102.00

18.40
94.00

25.90
130.00

27.40
113.90

38.40
129.80

18.80
61.40

2.50
2.00
0.28
1.10

12.10
6.30
1.20
2.90

6.30
3.10
0.70
1.60

3.80
1.80
0.50
1.50

17.20
6.00
1.00
1.30

14.30
8.80
0.60
1.50

5.80
2.10
0.50
1.50

20.40
11.20
1.70
0.90

10.30
6.60
0.70
2.40

13.30
5.60
1.00
1.80

23.40
16.70
0.30
5.80

12.30
8.70
1.00
1.70

4.70
1.20
0.30
0.90

21.30
78.70
0.30
52.90

26.30
73.70
0.30
21.70

28.00
72.00
0.30
39.80

35.00
65.00
0.30
42.30

28.80
71.20
0.30
25.50

46.90
53.10
0.30
35.90

34.20
65.80
0.30
40.90

7.10
92.90
5.90
24.10

17.80
82.20
0.30
33.30

26.90
73.10
0.30
24.20

16.10
83.90
18.30
27.60

12.30
87.70
7.40
29.00

52.70
47.30
0.30
46.00

50.50
104.60
35.90

85.70
172.00
76.90

59.60
112.60
43.40

47.50
90.60
33.00

48.20
101.80
47.70

62.70
160.10
55.50

64.40
171.50
73.30

74.40
168.60
85.40

73.10
359.40
154.60

25.10
112.50

28.90
151.20

29.00
136.90

49.00
66.80
87.60 133.80
31.60
45.60
Health of Boston
20.20
16.00
109.70 125.80

19.90
108.90

14.10
92.30

16.30
76.30

28.10
149.10

23.30
172.80

19.10
133.80

48.80 46.20
149.00 113.80
52.20 48.50
...
...

22.10
108.00

Note. The terminology used is that of the historical reports.
“In lodging” refers to renting a room within the landlord’s home, whereas “renting” indicates separate accommodations.
b
Average infant mortality rates 1930–1933 per 1000 live births.
c
Average tuberculosis incidence and mortality rates 1930–34 per 100 000 population.
d
Age-standardized stroke and coronary heart disease rates per 100 000 1994–1998.
a

cantly related to proportion Irish born in
Charlestown and South Boston at the 1930
census. No relationship with present-day rates
is seen for Italians, although Italians were more
concentrated in fewer census tract areas.
Taken together, these findings indicate that
socioeconomic circumstances in early life are
likely to have played a role in the etiology of
cardiovascular disease regardless of ethnic ori-

gin, in keeping with previous findings.1–4 However, a contrast between the health and socioeconomic circumstances of the Irish and Italians indicates some residual factors as well.
This detailed social portrait in 1 city corroborates findings at the national level mentioned
previously (Table 1)—that some ethnic groups
are more at risk of cardiovascular diseases than
others. To the extent that the Irish were disad-
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vantaged, a relationship between childhood
material deprivation and later health outcomes
existed. However, this association between
being a member of an Irish American community and cardiovascular disease within a single
city echoes the pattern of high rates seen in
other regions with significant Irish populations.7,8 In Ireland itself,49 infant mortality rates
during the 1930s were only weakly related to
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TABLE 3—Pearson Correlations and P Values for Association Between (a) Measures of
Socioeconomic Status and Rates of Infant Mortality in 1930–1933 and Tuberculosis
Incidence and Tuberculosis Mortality in 1930–193433,34 and (b) Rates of Stroke and
Coronary Heart Disease in 1994–199835: Boston
(a) 1930–1934
Measure of
Socioeconomic Status
Own home
Rent home
In lodgingsa
Median monthly rent
Unemployed
Criminal delinquency, 7–16 y
Criminal delinquency, 17–20 y
Receiving unemployment
assistance
Receiving old-age assistance
Receiving dependant aid
Receiving mothers’ aid

Infant
Mortality P
–.486
–.486
.204
–.587*
.552*
.538*
.644*
.341

.078
.078
.485
.027
.041
.047
.013
.233

Tuberculosis
Incidence
–.604*
–.604*
.413
–.692**
.648*
.758**
.736**
.538*

(b) 1994–1998
Tuberculosis
Mortality

P

P

Stroke

P

.022 –.393
.022 –.393
.142 .248
.006 –.701**
.012 .626*
.002 .618*
.003 .688**
.047 .560*

.164
.164
.393
.005
.017
.019
.007
.037

.093
.093
–.524
–.176
.044
–.104
.236
–.082

.762
.762
.066
.566
.887
.734
.437
.789

Coronary
Heart Disease

P

–.016
–.016
–.375
–.467
.352
.231
.626*
.247

9.57
9.57
.206
.108
.239
.448
.022
.415

.498 .070
.295 .306

.544*
.557*

.044
.039

.549*
.517

.042
.058

.393 .184
.017 .957

.756**
.259

.003
.394

.337

.421

.134

.436

.119

.260 .392

.359

.228

.239

Note. The terminology used is that of the historical reports.
a
“In lodging” refers to renting a room within the landlord’s home, whereas “renting” indicates separate accommodations.
*P < 0.01; ** P < 0.001.

present-day adult coronary heart disease rates
(r=0.26 for men and 0.29 for women). Nevertheless, when infant mortality rates for selected
urban and rural areas of Ireland50 and countries to which Irish people migrated are ranked,
a strong influence of urban deprivation on
these patterns is clearly apparent (Table 4). In
the 1930s, infant mortality rates were lowest
in rural Ireland and highest in urban Dublin,
with intermediate rates in the American cities
to which the Irish immigrated in large numbers; Boston, as discussed in the section on
community networks and health, presents a
wide variation. Two processes must be understood before interpreting the relationship between (a) infant mortality rate, ethnicity, and
urban deprivation and (b) later-life health: the
effect of disadvantage on the health of Irish immigrants and also the possibility that something
particular about the Irish as an ethnic group
causes them to continue to incur excessive risk
even as they become more affluent.

DISCUSSION
Social Capital and the Irish
The recent focus on social capital as a potentially important explanatory pathway between

TABLE 4—Estimates of Infant Mortality
per 1000 Live Births, by Area: Boston
Neighborhood Study33,34 and Irish
Free State Vital Statistics Report,50
1930–1933

a

Irish Free State (urban)

Liverpool, Englanda
Edinburgh, Scotlanda
Charlestown, Bostonb
Belfast, Northern Irelanda
All Bostonb
London, Englanda
Irish Free State (rural)a
West Roxbury, Bostonb

Year

Estimated
Infant
Mortality

1931
1930
1931
1930–1933
1930
1930–1933
1930–1933
1931
1930–33

90
82
82
86
70
61
59
56
46

a

Irish Free State report.
Boston Neighbourhood study.

b

relative disadvantage and ill health is particularly apposite in this situation, because the cardiovascular health experiences of the Irish and
the Italians contrasts so sharply during the period of their assimilation into the American
way of life. Concepts of trust, reciprocity, net-
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works, and social support are all inherent to the
social capital paradigm. Putnam has focused on
the importance of civic participation for community well-being and cohesion. In Bowling
Alone, he elaborated on this concept in the context of the US by positing 2 patterns of civic
participation: “Machers,” who build up and
take part in community organizations, and
“Schmoozers,” who socialize and contribute
positively to community networks.42 Similarly,
Wilkinson has cited both the British nation during World War II and the Roseto, Pennsylvania,
community during the height of the coronary
heart disease epidemic in the United States as
examples of how social cohesion and an egalitarian community structure not only enhanced
well-being and cohesion but protected health.51
The Irish who immigrated to America during
the 19th and 20th centuries were extremely
materially deprived, and they had a tough, socially equivocal, and politically controversial history. Handlin,11 in a landmark text, described
their assimilation over 2 centuries, and, in particular, documented the prejudice they encountered in this country. The Irish were caricatured
as feckless, drunken, and fatalistic for a variety
of reasons including their adherence to the
Roman Catholic religion in a society dominated
by nonconformist Protestants. In reality, these
immigrants were prepared to work under conditions so appalling that even Black slaves were
not permitted to labor under them (being
judged by their cynical owners to be too economically valuable to be risked).12 Large numbers of Irish women found their independence
as housemaids and supported families at home
in Ireland.14,15 What these people particularly
wished to avoid was the grinding labor of subsistence farming that they had left behind, and
for this, too, they were criticized by demographers for not taking up farming.41
Many social factors influenced the rate of assimilation of various ethnic groups into the
United States. We know, for instance, that patterns of education differed for the Irish, Jews,
Italians, and Blacks.52 Irish immigrants to the
United States were also accused of not valuing
education as much as other immigrant groups
did, but this accusation stemmed from a singular failure to acknowledge the context of Irish
sociopolitical history. In 1981, Sowell bizarrely
asserted that the apparent lack of interest in
education he observed in Irish immigrants was
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a vestige of an ancient Celtic culture that was
“hostile to literacy”53 and that Ireland was the
only Western country that did not build a university during the Middle Ages. In fact, the historical record clearly shows that the manuscripts of Irish monastic scholars almost
certainly saved the remnants of Greco-Roman
culture for posterity.54 The Irish preserved
their cultural identity through religious belief
and the Gaelic language. The strongly religious
Irish immigrants in early-twentieth-century US
cities, therefore, favored denominational
schools but were not necessarily as interested
in leaving blue-collar work situations and communities as other immigrants were,52 in part
perhaps because of their strong social and
community identity.
Many of the values prominent among Irish
people are highly consistent with notions of social support and social capital. The Irish fleeing
the famine came from a country in which the
first mass movement of modern history, an almost classic example of social capital in practice,
originated—the Catholic Emancipation movement of Daniel O’Connell,12,14 which helped
achieve the right to full social and political participation by Catholics in Ireland in 1829. This
emancipation movement exemplifies a phenomenon of cross-class support for centrist, charismatic leaders that still continues today but that
also has concealed serious economic inequality.
Emancipation itself perpetuated a class distinction among rural tenant farmers by raising the
land-value threshold of those entitled to vote.14
Nor could this mass populism stem the horror
of the famine itself, which in very large measure
was directly attributable to British economic
policy at the time. Contemporary interpretations
by Putnam and others45–47,51 of the importance
of social networks and support in promoting
and maintaining health therefore present the
case of the Irish as a paradox.
Although initially despised as an ethnic
group, the Irish became one of the most highly
successful social networking groups in the
United States,15 contributing constructively to
the political and cultural life of their adopted
country from the period of the American Revolution onward.13 In cities such as Boston, Chicago, and New York, the Irish have formed the
backbone of local politics and municipal services. They were joiners of societies, particularly
ones associated with Catholicism such as the

Knights of Columbus, and, as Gamm pointed
out, their parish networks were so strong in
many areas that they were more reluctant than
other immigrant groups to join the urban exodus of the 1950s and later.48 Coogan represents
just one of many commentators and social historians to have chronicled these developments,
and, as he noted, “in South Boston the Irish
look after their own.”15 It is instructive that John
F. Kennedy’s Pulitzer prize-winning book was
calculatedly devoted to aspects of heroic citizenship.55 However, as is well documented, this
community solidarity possessed a dark side.
More recently, Ignatiev12 described numerous
examples of how the Irish, in the course of their
social ascent, ruthlessly forged an identity separate from African Americans (who were also in
extremely adverse social circumstances)—often,
Ignatiev asserted, this resulted in racial prejudice and hostility. Also, political influence can
be open to corruption on occasion.15
Nonetheless, the Irish are characterized by
strong family and community support, churchgoing, and extensive civic participation. However, the Irish do not appear to have benefited
from these stocks of social capital in health status terms. A present-day analysis of the relationships among deprivation, lifestyle, and voting patterns in Ireland shows the continuing
importance of material indicators of deprivation.56 The immigrant group with whom the
Irish are most often compared in the United
States, the Italians, has qualitatively similar
families and networks. The Italians do indeed
experience much less coronary heart disease,37,38,43,44 but the assumption that this is a
consequence of community social capital47,51 is
confounded by a number of other important
factors.57 For instance, it is quite clear from the
historical data we review here that the community of Roseto, Pa—given such focus in the
social capital literature as an apparent exception to the epidemic patterns of coronary heart
disease at the time—was just one of many predominantly Italian communities with lower
risks of heart disease compared to surrounding
communities 57 Must we therefore look to
more traditional risk factors than social capital
to explain the differences?

The Ireland–Boston Diet Heart Study
The objective of the prospective IrelandBoston Diet Heart Study was to recruit siblings
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in Ireland and in the Boston area18,37 to study
diet and lifestyle in relation to cardiovascular
disease. Initially, as a report using 1950 US
census data on Boston ethnicities described,
both Irish-born immigrants to the US and firstgeneration Irish Americans had much higher
rates of cardiovascular disease and all-cause
mortality than either US-born Bostonians or
their counterparts in Ireland.37 However, in
1985 there was no significant difference in cardiovascular disease events between recruited
groups of Irish-born brothers, who either immigrated to Boston or stayed in Ireland, and USborn men of Irish parentage; but, the sample
numbers were small.18 The Ireland-dwelling
brothers had higher calorie and carbohydrate
intakes than did the US-dwelling brothers, who,
nevertheless, were heavier, less physically active, and more likely to be smokers and drinkers. Saturated fat intake was not different between the 2 groups. It seems that secular factors
may have confounded the original investigators’
intentions. Recruitment to the study occurred at
the peak of the cardiovascular disease epidemic
in the United States, but in the interval between
recruitment and follow-up, rates had begun to
fall dramatically. Conversely, rates began to rise
in Ireland, so that by 1985, a crossover had occurred,58 and rates of cardiovascular disease in
Ireland have continued to be considerably
higher among middle-aged people.5,6 This
crossover was observed in other contemporary
cohort studies of Northern European immigrants as well, illustrating the critical importance
of accounting for conditions in both country of
origin and country of destination.59

Lifestyle Influences on
Cardiovascular Disease
The National Nutrition Surveillance Centre
in Ireland has examined dietary patterns that
emerged over the period since the Irish
Famine.60–63 The contemporary Irish diet now
shows major social variation, reflected in both
nutrient and food intake, consistent with
emerging inequalities in rates of chronic disease.62 The estimates of diet composition from
a series of studies of dietary intake from 1863
to 1998 are summarized in Table 5. Fat intake
rose consistently, in keeping with the upward
trend in cardiovascular disease rates, from a
strikingly low baseline. Unlike the Italians, the
Irish were not consumers of monounsaturated
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TABLE 5—Estimates of Dietary Composition Among Irish People Since 1863: National
Nutrition Surveillance Centre60,61,62
Year and Source of Data

% Protein

% Fat

% Carbohydrate

1863 UK Dietary Survey
1905 UK survey on consumption and
cost of food in workmen’s families
1936 Food Consumption Survey
1948 National Nutrition Survey
1961 Irish Statistical Bulletin
1971 Irish Statistical Bulletin
1990 National Nutrition Survey
1998 Survey of Lifestyles, Attitudes
and Nutrition National Survey

11
11

9
24

79
66

12
13
17
19
15
17

29
30
29
34
36
34.5

59
57
54
47
47
46.5

Note. Data cited to other organizations within the table was collated in the National Nutrition Surveillance Centre reports.
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Socioeconomic Disadvantage, Parenting Responsibility,
and Women’s Smoking in the United States
| Hee-Jin Jun, ScD, S. V. Subramanian, PhD, Steven Gortmaker, PhD, and Ichiro Kawachi, MD, PhD

Smoking has been identified as one of the
major preventable causes of morbidity and
premature mortality.1 The increasing proportion of women in the smoking population has
heightened the importance of understanding
smoking behavior within this group. Smoking
among women of reproductive age has been
of special interest, because such smoking influences not only the health of the women
themselves but also that of their children. In
part as a result of knowledge about the
harmful effects of maternal smoking on the
fetus and young child and also as a result of
intensive prevention and cessation interventions for pregnant women, smoking prevalence among this population is lower than
that in the general population.2 However,
substantial differences remain in smoking
prevalence by educational attainment and by
race/ethnicity. Among pregnant women, the
prevalence of smoking is 2.8% for those with
a college degree, compared with 27.0% for
those who did not graduate from high
school.3 Several smoking-cessation intervention studies have found lower rates of smoking-cessation and higher rates of relapse
among less-educated and lower-income
women.4–6 Despite overall lower rates of
smoking among pregnant women and mothers of young children, the material and social
environments of mothers may also affect
their smoking behavior.
Parenting can provide a great sense of accomplishment but may also be stressful—
caring for children, especially children of preschool age, requires considerable time and
energy.7,8 Although daily chores related to
child rearing may not be burdensome, their
cumulative effect can, over a period of time,
be experienced as a chronic strain, especially
when they are combined with low levels of
resources and other stressors such as poverty.
Several epidemiological studies report that
mental health is worse among mothers of
young children than among mothers without
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Objectives. We carried out analyses of smoking in relation to poverty and child
care responsibility among women aged 18–54 years residing in the United States.
Methods. With data from the Behavioral Risk Factor Surveillance System, we
assessed the interaction effects of poverty and living with young children on
maternal smoking behavior among 61 700 women aged 18–54 years in 4 different racial/ethnic groups.
Results. For non-White racial/ethnic groups, the prevalence of smoking among
women with small children in the household was lower than that among women
without small children. However, White women were more likely to smoke if they
were poor and living with small children (odds ratio = 1.14, 95% confidence interval = 1.03, 1.26).
Conclusions. These results suggest that child care responsibility confers an increased risk of smoking among low-income White women. (Am J Public Health.
2004;94:2170–2176)
young children.7,9–13 Naerde et al.7,14 found
that problems with child care arrangements
combined with stressful work are associated
with poor mental health among mothers of
young children.
Parenting stresses associated with rearing
young children might, however, be modified
by the resources available to parents. Mothers
with higher family incomes have been shown
to exhibit better parenting behavior.15 A longitudinal study of mothers of children aged
0–5 years found that child care responsibilities, such as making day-care arrangements
and combining work and child care, were associated with maternal mental distress.7 The
same study also showed that social support
with child care arrangements appeared to be
associated with maternal mental well-being.7
Mothers who received social support from
public health nurses or from experienced volunteer mothers showed better family dynamics, parenting skills, and maternal selfesteem.16–18 Mothers with greater support
were significantly more positive in their attitudes and behavior, and social support moderated the adverse effects of stress on mothers’ life satisfaction and behavior.19,20 The
prevalence of depressive episodes was higher
among mothers without social support than
among those with support.21

Smoking has been reported to be a means
of reducing stress, especially among
women.22–24 Some qualitative studies of
smoking among low-income women suggested that smoking is a way of coping with
daily hassles and stress.25–29 Graham reported that child care responsibilities, which
are disproportionately borne by women, were
associated with cigarette smoking in a study
of White working-class women in the United
Kingdom,. Mothers living in conditions of material hardship often identified the time spent
smoking cigarettes as the only time they had
for themselves and cigarette smoking as the
only activity they did for themselves. According to Graham, smoking might help these
mothers cope with the stress and monotony
of daily life.25,26 Greaves suggests that, when
mothers feel overwhelmed by too many demands, they may turn to a cigarette as a way
of temporarily distancing themselves from
their children, a strategy that helps them to
manage their anger and avoid acting upon it
(e.g., in the form of physical abuse).27 Stewart
et al.28,29 also reported that disadvantaged
women in Canada considered their smoking
to be linked with their daily lives in poverty,
isolation, and care giving and used smoking
as a mechanism for coping with stress and associated negative emotions.
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Our study explored the combined effects of
parenting responsibilities and limited material
circumstances on smoking among women.
Previous research on parenting and smoking
has been limited to qualitative studies from
the United Kingdom and Canada and to studies with small sample sizes. Because of cumulative evidence and widespread knowledge of
the harmful effects on children of maternal
smoking during pregnancy and childhood,
overall smoking prevalence is low during
pregnancy,3 and raising young children also is
a protective factor against tobacco use among
women. However, on the basis of qualitative
studies on smoking among low-income
women, we hypothesized that the effect of
parenting on smoking differs according to the
socioeconomic status (SES) of the mother. We
assume that high-SES women have more resources for coping with stress related to parenting, an advantage that enables them to
avoid smoking, whereas low-SES women lack
such resources. Parenting under disadvantaged circumstances is a factor that may contribute to continued tobacco use among
women, despite their knowledge of its harmful effects. Therefore, by testing the interaction effect of poverty and parenting on smoking, we investigated whether parenting
actually increases the risk of tobacco use
among low-SES women.
Thanks to a large sample size (the Behavior Risk Factor Surveillance System [BRFSS]
population), we were able to test whether previous study findings about low-income White
women and smoking also apply to women of
other racial/ethnic backgrounds. We performed separate analyses by racial/ethnic
group, because smoking prevalence historically has varied by racial/ethnic group, and
smoking behavior is considered to be influenced by cultural norms.30

METHODS
Sources of Data
The study was based on the 2000 BRFSS
of the Centers for Disease Control and Prevention,31 which consists of a representative
sample of households by state in the United
States. Each state selects an independent
probability sample of its civilian, noninstitutionalized adult population 18 years of age or

older, using random-digit-dialing telephone
survey techniques.
All 50 states, as well as the District of Columbia and Puerto Rico, participated in the
BRFSS in 2000. The total sample size was
184 450. After we restricted the sample to
women of reproductive age (18–54 years),
the sample size was reduced to 73 457 (a
31.4% decrease by restricting to those aged
18–54 years, and an additional 42.0% decrease by excluding males). The final sample
size of women who provided complete information on smoking status and other socioeconomic characteristics was 61 700. Although
the income variable had many missing observations (11.3%), most other variables had
only a few missing observations (< 1.0).

Outcome Measures of Tobacco Use
Self-reported smoking status was used as
the measure of tobacco use. We defined
smokers as those who reported current smoking. Self-report of smoking status was determined in response to the questions “Have you
smoked at least 100 cigarettes in your entire
life?” and “Do you smoke cigarettes every
day, some days, or not at all?” “Current smokers” were defined as those who had smoked
at least 100 cigarettes during their lifetime
and who currently smoked cigarettes every
day or some days. “Former smokers” were
women who had smoked 100 cigarettes during their lifetime but who currently did not
smoke cigarettes regularly, and “never smokers” were women who had not smoked at
least 100 cigarettes and who did not smoke.
Former and never smokers were combined
into a nonsmoker category for these analyses.

Sociodemographic Data
The BRFSS 2000 questionnaire also asked
about individual characteristics. Parenting of
young children was dichotomized as living
with children who were younger than 5 years
versus not living with young children. SES
was measured by household income. To increase comparability across households of different sizes, we adjusted household income
for household size by using a standard
equivalization procedure (i.e., dividing the
household income by the square root of the
number of people in that household).32,33
Household income was recalculated on the
basis of midpoints of income categories, ad-
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justed for family size. Income was then dichotomized as poor (< $15 000) and nonpoor
( ≥ $15 000). We set the $15 000 cut point at
150% of the 2000 US Census Bureau poverty threshold,34 which is less than $10 000
after adjustment for family size.
Age was examined as a continuous variable and was centered on the mean (36 years
old). Race/ethnicity was grouped into 4 categories: non-Hispanic White, non-Hispanic
Black, Hispanic, and “other.” Marital status
was grouped into 4 categories: married, divorced/widowed/separated, never married,
and member of an unmarried couple. Educational attainment was grouped into 4 categories: did not graduate from high school,
high school graduate, some college or trade
school, and college graduate. The number of
children aged 5–17 years was calculated and
truncated at 4 children because few households had 5 or more children.

Statistical Analysis
Multilevel logistic regression procedures
based on a logit-link function35,36 were used
to model the 2-level structure of 61 700 individual women (at level 1) nested within 50
US states (at level 2). Models were fitted with
the MlwiN software37 and second-order Penalized Quasilikelihood estimation procedures.38 At the individual level, we analyzed
data with and without extrabinomial variation
to determine whether the binomial distributional assumption was supported.36,39,40 Because the results showed that extrabinomial
variation was not significantly different from
1, the level 1 variation was constrained to 1
(pure binomial variation) in all of the models
reported.
To estimate the effect on smoking of the
parenting of young children, we included individual predictors in the fixed part of the
model while allowing for variation between
states. We assessed the relationship between
smoking and all of the individual predictors
across all 50 US states. Models were built by
sequentially adding covariates. First, the relation between raising young children and
smoking was examined with control for age,
number of children aged 5–17 years, educational attainment, marital status, and race/
ethnicity. Next, interaction terms between
poverty status (poor or nonpoor) and each
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individual characteristic were added to the
main effect model to determine whether the
association of parenting and other characteristics differed by poverty status. When an individual characteristic was added, the likelihood
ratio test for overall model fit and the Wald
test for individual indicator variables were
performed. Finally, we stratified the sample
by racial/ethnic group and tested an interaction effect between parenting young children
and poverty status within each stratum.
To account for design-based variation in
probability of selection into the sample by

age, gender, and race, we weighted the data
in all analyses with sampling weights provided by BRFSS 2000.

RESULTS
Table 1 presents the characteristics of the
study population. The sample was predominantly White (77.4%), the mean age was 36
years, and 35.4% of the sample had income
levels that fell within the poor category (i.e.,
less than $15 000). Blacks and Hispanics
were much more likely than Whites to be

TABLE 1—Distribution of Sample by Individual Characteristics and Percentage of Current
Smokinga: Behavioral Risk Factor Surveillance System (BRFSS) 2000

Age, y
18–24
25–34
35–44
45–54
No. of children aged 0–4 years
None
≥1
1
2
≥3
Race/ethnicity
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other
Marital status
Married
Divorced/separated/widowed
Never been married
Member of unmarried couple
Educational attainment
College graduate
Some college
High school graduate
Less than high school graduate
Income, $
< 15 000
≥ 15 000
Total

No. (Unweighted)

Weighted Percentageb

Weighted Percentageb
of current smoking

7148
17 036
20 395
17 121

11.6
27.6
33.1
27.8

28.8
23.9
26.6
21.7

46 879
14 821
10 553
3683
585

73.6
26.4
17.5
5.4
1.0

25.7
22.7
23.5
20.6
20.7

47 719
5998
4768
3215

70.8
11.2
13.2
4.8

27.3
20.9
17.7
19.4

34 490
13 188
12 026
1996

59.2
16.2
20.5
4.1

19.9
36.4
28.0
37.0

19 861
19 313
18 210
4316

30.3
31.0
29.4
9.3

12.6
25.4
33.4
36.6

15 666
46 034

26.9
73.1

32.8
22.0

61 700

100.0

24.9

a

Sample was restricted to women aged 18–54 years.
We used weighted percentages to account for differential response rates and design-based variation in probability of
selection into the sample by age, gender, and race, with sampling weights provided by the BRFSS 2000.

b
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poor (43% of Blacks and 55% of Hispanics
vs 19% of Whites). Of the 61 700 respondents in the sample, 24.9% were current
smokers. Respondents living with young children (aged 0–4 years) were less likely to be
current smokers than were women not living
with young children (25.7% for no child vs
22.7% for 1 or more children). Rates of
smoking were lower for Blacks, Hispanics,
and “other” racial/ethnic groups than for
Whites. Smoking rates also were lower
among respondents with higher educational
attainment and income.

Non-Hispanic White Women
Table 2 shows the results of our adjusted
model by poverty status as well as by racial/
ethnic group. Among nonpoor White women,
living with young children was inversely related to current smoking, whereas among
poor White women, living with young children was positively associated with current
smoking. In the nonpoor group, the odds of
smoking among women living with 1 or more
children of preschool age (0–4 years) was 0.9
times that of women not living with young
children (95% confidence interval [CI] = 0.8,
0.9). By contrast, the odds of smoking among
poor White women who lived with children
aged 0–4 years was 1.1 times that among
women who did not live with young children
(95% CI = 1.0, 1.3).

Non-Hispanic Black and
Hispanic Women
Among Black and Hispanic women, living
with young children uniformly decreased the
odds of smoking, regardless of income level.
For Black women with children, the odds of
smoking were 0.7 (95% CI = 0.6, 0.9) for
nonpoor women and 0.9 (95% CI = 0.7, 1.1)
for poor women. For Hispanic women with
children, the odds of smoking were 0.7 (95%
CI = 0.5, 0.9) for nonpoor women and 0.9
(95% CI = 0.7, 1.1) for poor women. For nonWhite women, therefore, living with young
children decreased the risk of smoking.

DISCUSSION
Our study found a lower prevalence of
smoking, for non-White racial/ethnic groups,
among women with small children in the
household than among women without small
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TABLE 2—Effect of Living With Young Childrena on Smoking Prevalence Among Woman Aged
18–54 Years: Behavioral Risk Factor Surveillance System (BRFSS) 2000
Nonpoor ( ≥ $15 000)b

Poor (< $15 000)b

c

Total
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other

Weighted Percentage
of current smoking
22.0
23.4
16.1
18.5
15.4

OR (95% CI)

Weighted Percentagec
of current smoking

ORd (95% CI)

0.85 (0.80, 0.90)
0.86 (0.80, 0.92)
0.73 (0.56, 0.95)
0.70 (0.53, 0.91)
0.87 (0.64, 1.17)

32.8
44.1
27.4
17.0
29.6

1.07 (0.99, 1.16)
1.14 (1.03, 1.26)
0.89 (0.73, 1.09)
0.86 (0.69, 1.08)
1.20 (0.88, 1.64)

d

Note. OR = odds ratio; CI = confidence interval.
a
Women with 1 or more children aged 0–4 years living in the household, compared with women of the same income and
race/ethnicity group with no children aged 0–4 years living in the household. Sample was restricted to women aged
18–54 years.
b
Household income was equivalized to increase comparability across households of different size by division of midpoints of
household income by the square root of the number of people in that household.
c
We used weighted percentages to account for differential response rates and design-based variation in probability of
selection into the sample by age, gender, and race/ethnicity, with sampling weights provided by the BRFSS 2000.
d
The odds ratios were from a weighted logistic regression model for smoking that included individual-level age, number of
children aged 5–17 years, marital status, educational attainment, and race/ethnicity. A random intercept was specified at the
state level in each model.

booklets, telephone contacts, and even systematic provision of motivational counseling
improved neither prenatal cessation rates nor
postpartum maintenance rates, and researchers have concluded that there is a need to develop innovative strategies to assist this
group.43,44 An intervention by community
health centers that focused on improving lowincome women’s quality of life showed better
smoking-cessation rates than those achieved
with other intervention programs (38% vs
20%–25%).45 The key goals were to integrate low-income women’s social and economic circumstances into the program. When
planning an intervention, one must acknowledge the association between the need of
smoking as a source of relief of stress among
low-income women and to recognize that lifestyle habits are influenced by personal
choices, as well as by economic circumstances
and social structures.46,47

Racial/Ethnic Differences
children in the household. However, this inverse association between small children in
the household and smoking was not apparent
in low-income, non-Hispanic White women,
who were more likely to smoke if they were
living with small children.
However, we found no interaction effect of
poverty status and parenting on smoking
among non-White women. For Black and Hispanic women, raising young children had a
protective effect on smoking, regardless of
poverty status.

Interaction Effects
For low-income White women, raising
young children in the context of economic
hardship amplified the risk of cigarette smoking. Our finding is consistent with qualitative
findings reported by Graham et al.,26 whose
results were based on data from low-income
White women in England. These women
have multiple role demands28 with fewer material and social resources than are available
to more privileged women.26,29
Children influence women’s smoking behavior. Parenting children has conflicting effects on smoking. On the one hand, the burdens of child care are often considered
stressors associated with smoking or the relapse of smoking. On the other hand, because

of mothers’ concerns about the effects of secondhand smoke, children are also a reason
for women to quit smoking.41
Our study shows both positive and negative effects of children on mothers’ smoking.
According to Greaves, many women feel that
smoking is useful for controlling emotion in a
variety of situations. It helps women to quash
negative feelings, dispel tension, or delay an
emotional response.27 In their in-depth interviews with disadvantaged women, Stewart et
al. found that disadvantaged women who
continued to smoke did so to cope with their
immediate situation28 and that coping was the
women’s principal explanation for their smoking behavior—they smoked to cope with the
stress, chaos, and crises in their lives, including child care. These women also reported
that smoking helped them cope with loneliness and isolation. Women in economically
deprived circumstances suffered from loneliness and lack of social support. Cigarettes
were used as a reward and for pleasure.
Smoking provided a break from a monotonous, burdensome daily routine.28
Results of smoking-cessation interventions
aimed at low-income women show that relapse rates are highest among low-income
single White women.42 Several smokingcessation programs consisting of self-help
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Many researchers have pointed out the
strong support networks among African
American communities.48–52 This extensive
support system has been reported to be a
Black cultural pattern.49 Studies have found
that racial/ethnic minorities are more likely
to live in extended-family households.53–58
Farley and Allen found, based on 1980 census data, that extended living arrangements
were twice as common among African American households as among White households.58 Black communities have used networks of intimate mutual aid and social
interactions with neighbors and kin as a coping strategy against isolation from larger society.49,51,52 Care of children, shopping, and
counseling are among the services provided
by extensive kin systems.49,50 According to
McAdoo’s study on the extended family support network, mothers of young children, especially single mothers, benefited from the
network. Mothers appeared to receive more
help than they provided in this network, and
the help most frequently exchanged in the
network was child care.49 There was evidence that mothers who received support
were protected against the harmful effect of
negative life circumstances.
The Hispanic population in the United
States continues to increase, partly as a result
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of immigration.59 Many studies have suggested
that income, education, and acculturation
might interact in significant ways to affect of
the smoking behavior of Hispanic women. For
example, Latina immigrants with initially lower
smoking rates tend to increase their smoking
rates as they become more educated and more
acculturated.60 Although there is a need to belong to, and assimilate into, the general mainstream of American culture, Hispanic/Latino
women are also influenced by the norms of
their countries of origin, where smoking tends
to be relatively uncommon among women.
Furthermore, immigrant Latino subgroups experience some very positive benefits from their
social networks.61,62 Zuniga found that, because of their linguistic, cultural, and economic
isolation, immigrants were heavily dependent
on the moral support and networks of their
community.59 Baezconde-Garbanati found relatively lower overall rates of adult smoking,
psychopathology, and depression to be tied to
traditional cultural values and the presence of
a strong family network.62 Contact with extended families from the country of origin, and
even with nonfamilial kin systems, offers support and helps preserve the values of the culture among Hispanics/Latinos. These factors
may play protective roles for mothers with
young children and serve as a resource for
coping with stress.
We hypothesize that although women in
African American and Hispanic racial/ethnic
minority groups generally have less easy access to material resources than do their White
counterparts, they may have strong social support systems within their communities. These
social support systems may help lower the
stress of child rearing for mothers of young
children, resulting in a lower prevalence of
smoking among these women. The most disadvantaged women, such as single mothers,
may also benefit the most from these strong
family or community support networks.

Limitations
This study has several limitations. First, the
cross-sectional nature of the data limits our
ability to make causal inferences. Thus, it is
impossible to distinguish whether the evidence we observed is a result of the effect of
parenting on smoking or whether it is simply
a correlation between these variables.
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Second, the smoking assessment was based
on self-report and was not verified by objective measures. Strong emphases on the harmful effects of secondhand smoke on children’s
health may compromise the validity of selfreport. In fact, 2 trials targeting pregnant
women who received even stronger messages
“not to smoke” found high percentages of deception (28% and 35%) during late pregnancy.63,64 However, a meta-analysis of 26
validation studies concluded that self-reported
smoking status is generally accurate.65 The
only exceptions are among pregnant women,
adolescents, and participants of intense
smoking-cessation programs.63,66,67
In addition, the estimates of smoking prevalence in the BRFSS may be lower than the
true prevalence. Studies have reported that
the BRFSS tends to underestimate smoking
prevalence compared with the Current Population Survey (CPS), which conducts most interviews in person.68–70 In 2000, about 95%
of US households had telephones,71 but telephone coverage is lower in many southern
states.71,72 Furthermore, some risk behaviors
are more common among persons in households without telephones, whereas nonresponse rates are higher among smokers,73
and underreporting of smoking occurs more
often in telephone interviews.74 The BRFSS,
which uses telephone survey methods, is susceptible to these flaws. Nevertheless, studies
comparing the BRFSS with the CPS and the
National Health Interview Survey suggest that
state estimates of smoking prevalence from
the BRFSS were reasonably accurate for the
purposes of ongoing state surveillance.69,75
Finally, we attempted to measure women’s
child care responsibilities, but what we actually
measured was whether women lived with children aged 0–4 years. Although we assumed
that living with children aged 0–4 years is
equivalent to raising young children, the validity of this assumption may vary by how much
time women spend with their children. In fact,
there is a wide variation in burdens of child
care responsibilities, even given the same number of children. Actual child care depends on
whether a mother is working full-time, whether
the child attends day care, whether the parent
receives child care from professionals or relatives, and how many adults are responsible for
the child. There may be systematic differences

between high- and low-SES groups or between
racial/ethnic groups in the pattern of child care.

CONCLUSIONS
Despite these limitations, our study adds
to a growing body of evidence that smoking
behavior is embedded in the socioeconomic
circumstances of the lives of low-income
women. The apparent differences between
non-Hispanic White women and other racial/
ethnic groups links between child care and
smoking also suggest that the strong social
support systems within the Black and Hispanic communities might help women in
these groups to avoid smoking. These racial/
ethnic differences and the potential role of social support warrant further investigation.
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Prevalence of Smoking in 8 Countries of the Former
Soviet Union: Results From the Living Conditions,
Lifestyles and Health Study
| Anna Gilmore, MSc, MFPH, Joceline Pomerleau, PhD, MSc, Martin McKee, MD, FRCP, Richard Rose, DPhil, BA, Christian W. Haerpfer, PhD, MSc,
David Rotman, PhD, and Sergej Tumanov, PhD

In 1990, it was estimated that a 35-year-old
man in the former Soviet Union had twice the
risk of dying from tobacco-related causes before the age of 70 years as a man in the European Union (20% vs 10%).1 In the former
Soviet Union, 56% of male cancer deaths and
40% of all deaths are attributed to tobacco,
compared with 47% and 35%, respectively,
in the European Union.1 Rates of circulatory
disease among both men and women are approximately triple those in the European
Union.2 Moreover, tobacco-related mortality
continues to increase in the former Soviet
Union, while it has stabilized or declined in
the European Union as a whole.1
Despite these deplorably high levels of
tobacco-related mortality, relatively little is
known about smoking prevalence rates in
the region. Virtually no recent or reliable
data exist for the central Asian countries
(Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan),2,3 and recent surveys conducted in Georgia have been limited to the capital, Tbilisi.4,5 Data from
elsewhere in the Caucasus (Armenia, Azerbaijan) are scarce,6 and historical figures7
are inconsistent with later findings, leading
authors to rely on anecdotal reports of
smoking rates.8
Historical3 and more recent data, derived
largely from Russia,9 Ukraine,10 Belarus,11 and
the Baltic states,12 show—perhaps unsurprisingly, given the mortality figures just described—that smoking rates among men are
high (45%–60%) while rates are far lower
among women (1%–20%).2 The higher rates
previously seen among Estonian women are
now being matched by rates among women
in the other Baltic states2,12,13 and by women
in other urban areas.9,10 Unfortunately, other
than the Baltic states, few countries collect information using similar data collection tools,

Objectives. We sought to provide comparative data on smoking habits in countries of the former Soviet Union.
Methods. We conducted cross-sectional surveys in 8 former Soviet countries
with representative national samples of the population 18 years or older.
Results. Smoking rates varied among men, from 43.3% to 65.3% among the
countries examined. Results showed that smoking among women remains uncommon in Armenia, Georgia, Kyrgyzstan, and Moldova (rates of 2.4%–6.3%). In
Belarus, Ukraine, Kazakhstan, and Russia, rates were higher (9.3%–15.5%). Men
start smoking at significantly younger ages than women, smoke more cigarettes
per day, and are more likely to be nicotine dependent.
Conclusions. Smoking rates among men in these countries have been high for
some time and remain among the highest in the world. Smoking rates among
women have increased from previous years and appear to reflect transnational tobacco company activity. (Am J Public Health. 2004;94:2177–2187)

thereby precluding accurate between-country
comparisons.
These issues underlie the need in the former Soviet Union for comparable and accurate data on smoking prevalence, given that
such data are widely recognized as a prerequisite for the development of effective public
health policies.14–16 This need is made more
urgent by the profound changes occurring as
a result of the former Soviet Union’s recent
economic transition and, more specifically,
by the changes taking place in its tobacco industry.17 The latter were first felt as soon as
these formerly closed markets opened, with
a rapid influx of cigarette imports and advertising.18–20 Later, as part of the large-scale
privatization of state assets, most of the
newly independent states privatized their tobacco industries, and the transnational tobacco companies established a local manufacturing presence, investing more than $2.7
billion in 10 countries of the former Soviet
Union between 1991 and 2000.21 Evidence
from the industry’s previous entry into Asia
suggests that these changes are likely to
have a significant upward impact on cigarette consumption.22,23
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In response to these and other health and
social issues facing the region, a major research project—the Living Conditions,
Lifestyles and Health Study—was commissioned as part of the European Union’s Copernicus program. This investigation involved
surveys conducted in 8 of the 15 newly independent states: Armenia, Belarus, Georgia,
Kazakhstan, Kyrgyzstan, Moldova, Russia, and
Ukraine.24 We present data on smoking prevalence, including age- and gender-specific
smoking rates, age at initiation of smoking,
and indicators of nicotine dependence.

METHODS
Study Population and
Sampling Procedures
In autumn 2001, quantitative cross-sectional
surveys were conducted in each country by
organizations with expertise in survey research using standardized methods25 (described in detail elsewhere26). In brief, each
survey sought to include representative samples of the national adult population 18 years
or older, although a few small regions had to
be excluded as a result of geographic inacces-
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sibility, sociopolitical situation, or prevailing
military action: Abkhazia and Ossetia in
Georgia, the Transdniester region and the
municipality of Bender in Moldova, the
Chechen and Ingush republics, and autonomous districts located in the far north of
the Russian Federation.
Samples were selected via multistage random sampling with stratification by region
and area. Within each primary sampling unit,
households were selected according to standardized random route procedures; the exception was Armenia, where household lists
were used to provide a random sample.
Within each household, the adult with the
birthday nearest to the date of the survey was
selected to be interviewed. At least 2000 respondents were included in each country;
4006 residents of the Russian Federation and
2400 residents of Ukraine were interviewed,
reflecting the larger and more diverse populations of these countries.

Questionnaire Design
The first draft of the questionnaire was created, in consultation with country representatives, from preexisting surveys conducted in
other transition countries9,10,12 and from New
Russia Barometer surveys27 adjusted to national
contexts. It was developed in English, translated
into national languages, back-translated to ensure consistency, and pilot tested in each country. Trained interviewers administered the
questionnaire in respondents’ homes.

Statistical Analyses
Stata (Version 6; Stata Corp, College Station, Tex) was used to analyze the data. As a
means of reducing the skewness of their distribution, the continuous variables of age at
smoking initiation and smoking duration were
transformed, via log-normal transformations,
before analyses were conducted; however,
they were returned to their original units in
computing results.
Current smokers were defined as respondents reporting currently smoking at least 1
cigarette per day. We calculated age- and
gender-specific smoking prevalence rates for
each country. Given the negative health effects of early initiation, we examined age at
smoking initiation among current smokers, as
well as number of cigarettes smoked. We assessed level of nicotine dependence, an indi-

cation of smokers’ ability or inability to quit,
by identifying the percentage of current
smokers who smoked more than 20 cigarettes per day and smoked within an hour of
waking. This level of use is equivalent to a
score of 3 or more on the abbreviated Fagerstrom dependency scale28,29 and indicates
moderate (score of 3 or 4) to severe (score of
5 or above) dependency.
Within each country, gender differences in
smoking habits were assessed with χ2 tests
and 2-sample t tests; variations according to
age group were estimated via logistic regression analyses in which the 18- to 29-year age
group was the reference category. Logistic regression analyses with Russia as the baseline
were used in making between-country comparisons in likelihood of smoking, while
analyses of variance combined with Bonferroni multiple comparison tests were used in
comparing geometric mean ages at smoking
initiation. To allow for the large number of
comparisons, we used 99% confidence intervals and set the significance level at .01.

RESULTS
Response Rates
A total of 18 428 individuals were surveyed. Response rates (calculated from the
total number of households for which an eligible person could be identified) varied from
71% to 88% among the countries included.
Rates of nonresponse for individual items
were very low (e.g., 0.03% for current smoking and 0.5% for education level).

Sample Characteristics and
Representativeness
The samples clearly reflected the diversity
of the region and were broadly representative
of their overall populations (Table 1). Comparisons of the present data and official data
are potentially limited by the failure of some
of the country data to fully capture posttransition migration and other factors,30 but they
suggest slight underrepresentations of men in
Armenia and Ukraine, of the urban population in Armenia, and of the rural population
in Kyrgyzstan. Age group comparisons among
the respondents 20 years or older suggested
a tendency for the oldest age group to be
overrepresented at the expense of the youn-
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gest age group, particularly in Armenia,
Moldova, and Ukraine.

Smoking Prevalence
Rates of male smoking were high. In many
of the countries surveyed, almost 80% of
male respondents reported a history of smoking (Table 2). Rates of current smoking were
lowest in Moldova (43.3%) and Kyrgyzstan
(51.0%) and highest in Kazakhstan (65.3%),
Armenia (61.8%), and Russia (60.4%). Smoking rates in Russia were not distinguishable
from those in Kazakhstan, Armenia, or Belarus but were significantly higher than those
observed in Moldova, Kyrgyzstan, Ukraine,
and Georgia (P < .01; data not shown).
Rates among women were far lower (gender comparisons were significant at the .001
level in all countries) and somewhat more
variable, ranging from 2.4% to 15.5%; the
lowest rates were seen in Armenia, Moldova,
and Kyrgyzstan and the highest in Russia,
Belarus, and Ukraine. Smoking among
women in Russia was significantly more prevalent than among women in all of the other
countries under study (P < .01) although adjusting for age removed the difference between Russia and Belarus (data not shown).
The relationship between smoking and age
varied by gender. Among men, with the exception of those residing in Moldova, smoking
prevalence rates varied little between the
ages of 18 and 59 years but then declined
more markedly in men above the age of 60
years (Table 2, Figure 1). This decline with
age was accounted for by increases in the
older groups in terms of percentages of former smokers and never smokers. Among
women, the overall trend was a decrease in
reports of both current and former smoking
with increasing age; very low smoking rates
were observed in the oldest age group (rates
of reported lifetime smoking varied from
0.8%–3.9%). However, closer inspection of
the data suggested that the countries could be
divided into 2 groups. In the first group (Russia, Belarus, Ukraine, and Kazakhstan), rates
of current and ever smoking implied that initiation of smoking had increased rapidly between generations, especially in the youngest
age group (Table 2, Figure 1). In the second
group (Armenia, Georgia, Kyrgyzstan, and
Moldova), the age trends were less obvious
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TABLE 1—Characteristics of Samples and Countries in the Living Conditions, Lifestyles and Health Study:
8 Countries of the Former Soviet Union, 2001
Characteristic

Response rate, %
Gender
Male, %
Men aged ≥ 20 y, %
No.
Age group, y, %
20–29
30–39
40–49
50–59
≥ 60
No. aged ≥ 20
No. aged 18–19
Interview location, %
State/regional capital
Other city/small town
Village
No.
Reported nationality, %
Nationality of countrya
Russian
Other
No.
Education, %
Secondary education or less
Secondary vocational or some college
College
No.
Midyear population, 2001, thousands
Gross national product per capita, 2001, $
Men aged ≥ 20 y, 2000, %
Urban population, 2001, %
Age group, y, % of total ≥ 20
20–29
30–39
40–49
50–59
≥ 60
Unemployment rate, %c
Tobacco industry state owned (SO) or privatized (P)
Foreign direct investment in tobacco industry, end of 2000, $ millionsd
Foreign direct investment in tobacco industry per capita × 1000d

AR

BY

GE

KZ

KG

MD

RU

UA

88

Sample
73

88

82

71

81

73

76

40.3
40.7
2000

44.1
43.9
2000

45.7
45.6
2022

44.4
44.1
2000

45.0
45.6
2000

45.1
44.9
2000

43.5
43.2
4006

38.8
38.6
2400

15.4
21.6
24.0
11.1
28.0
1940
60

16.9
19.2
21.6
14.5
27.9
1922
78

13.9
20.3
21.9
16.3
27.6
1975
47

21.9
25.8
21.5
12.0
18.8
1890
110

26.7
26.0
21.4
10.1
15.9
1899
101

14.5
20.1
23.1
16.4
26.0
1945
55

16.5
19.3
20.9
15.4
27.9
3828
178

14.6
16.4
17.9
15.5
35.5
2324
76

44.0
17.0
39.0
2000

33.9
34.8
31.4
2000

41.4
15.6
43.0
2022

27.0
25.4
47.6
1850

27.5
13.5
59.0
2000

30.4
11.6
58.1
2000

35.7
37.1
27.3
4006

31.5
36.4
32.1
2400

97.3
0.8
1.9
2000

80.1
12.1
7.8
1979

90.2
1.3
8.5
2021

36.3
41.5
22.1
1979

68.6
18.0
13.5
1997

76.7
7.7
15.7
1980

82.4
...
17.6
3967

77.7
16.5
5.8
2371

49.1
30.4
20.5
1996

49.4
34.2
16.4
1984
Country datab
9971
1190
45.4
69.6

33.8
32.7
33.6
1996

35.7
43.5
20.8
1995

48.3
32.7
19.0
1996

52.2
32.7
15.2
1984

43.2
35.7
21.1
4004

44.2
36.1
19.7
2381

5238
620
46.4
56.5

14821
1360
46.6
55.9

4927
280
47.9
34.4

4254
380
46.3
41.7

144387
1750
45.3
72.9

49111
720
44.8
68.0

3788
560
47.5
67.3
23.2
24.2
22.5
10.3
19.7
11.7
P
8
0.002

19.3
20.3
21.5
12.6
26.4
2.3
SO
0
0.000

20.6
21.1
19.5
12.7
26.2
11.1
P
0
0.000

26.0
23.7
21.4
10.9
18.0
2.9
P
440
0.030

30.5
24.7
19.6
9.0
16.2
3.2
P
...
...

23.1
20.3
22.7
13.6
20.3
2.0
SO
0
0.000

19.6
19.6
22.4
13.3
25.1
13.4
P
1719
0.012

19.4
19.0
19.8
14.2
27.6
5.8
P
152.9
0.003

Note. AR = Armenia; BY = Belarus; GE = Georgia; KZ = Kazakhstan; KG = Kyrgyzstan; MD = Moldova; RU = Russia; UA = Ukraine.
Mean Armenians in Armenia, Belarussians in Belarus, Georgians in Georgia, Kazakhs in Kazakhstan, Kirghiz in Kyrgyzstan, Moldovans/Romanians in Moldova, Russians in Russia, and Ukrainians in Ukraine.
Data sources were European Health for All Database, January 2003; Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat.
c
In 1999 for Russia, 2000 for Armenia and Ukraine, and 2001 for the other countries.
d
Data from Gilmore and McKee21; these are minimum investment figures.
a

b
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Armenia
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
Belarus
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
Georgia
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
Kazakhstan
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
Kyrgyzstan
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
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51.0
8.8
40.3

457
79
361

53.3
7.7
39.1

491
71
360

65.3
13.4
21.3

56.1
14.2
29.7

495
125
262

579
119
189

61.8
14.9
23.3

%

498
120
188

No.

44.9, 57.0
0.6, 17.0
33.6, 46.9

60.2, 70.4
5.4, 21.5
13.6, 29.0

47.4, 59.1
–0.5, 15.9
32.4, 45.7

50.4, 61.9
6.1, 22.2
22.4, 37.0

56.2, 67.4
6.5, 23.3
15.4, 31.3

99% CI

All Age Groups

56.2
4.9
39.0
1.00

66.0
7.6
26.4
1.00

62.8
2.0
35.1
1.00

58.2
9.2
32.7
1.00

62.5
8.3
29.2
1.00

18–29 y,
%

49.8
8.3
42.0
0.77
.166

.353

.982

.111
60.4
5.5
34.1
1.19

65.9
16.2
17.9
1.00

.799

72.7
9.5
17.8
1.37

.707

61.5
4.5
34.0
0.94

.743

.159
64.8
4.4
30.8
1.09

59.8
12.9
27.3
1.07

.272

.006
65.3
12.1
22.5
1.35

68.3
14.2
17.5
1.29

40–49 y,
%

76.8
5.5
17.7
1.98

30–39 y,
%

Male

.313

50.0
6.8
43.2
0.78

.744

64.2
18.4
17.4
0.92

.037

50.7
10.4
38.9
0.61

.726

60.2
11.0
28.8
1.08

.499

67.1
17.1
15.8
1.22

50–59 y,
%

<.001

25.0
25.8
49.2
0.26

.003

50.0
24.2
25.8
0.52

<.001

33.9
14.5
51.6
0.30

<.001

40.3
23.9
35.8
0.49

.001

44.4
25.1
30.5
0.48

≥60 y,
%

49
22
1022

103
48
962

69
10
1012

135
60
922

28
7
1159

No.

4.5
2.0
93.5

9.3
4.3
86.4

6.3
0.9
92.8

12.1
5.4
82.5

2.4
0.6
97.1

%

–3.1, 12.1
–5.7, 9.7
91.5, 95.5

1.9, 16.6
–3.2, 11.9
83.6, 89.3

–1.2, 13.9
–6.8, 8.7
90.7, 94.9

4.9, 19.3
–2.1, 12.9
79.3, 85.8

–5.0, 9.7
–6.8, 8.0
95.8, 98.3

99% CI

All Age Groups

4.2
2.7
93.1
1.00

16.1
5.8
78.1
1.00

5.8
2.3
91.9
1.00

30.4
13.5
56.0
1.00

0.9
0.9
98.1
1.00

.474

5.4
1.8
92.8
1.31

.087

10.9
7.8
81.3
0.64

.051

11.6
1.4
87.0
2.13

<.001

18.5
7.7
73.9
0.52

.121

3.1
0.4
96.5
3.43

30–39 y,
%

Female
18–29 y,
%

TABLE 2—Smoking Prevalence Rates, by Country, Gender, and Age Group in 8 Countries of the Former Soviet Union, 2001

.357

6.0
2.5
91.5
1.45

.113

11.2
4.3
84.6
0.66

.426

7.8
1.3
90.9
1.38

<.001

12.7
2.3
85.1
0.33

.059

3.9
0.4
95.7
4.3

40–49 y,
%

.759

4.9
0.0
95.1
1.18

.002

3.4
0.9
95.8
0.18

.295

3.4
0.0
96.6
0.58

<.001

3.1
4.4
92.5
0.07

.19

2.9
0.7
96.4
3.15

50–59 y,
%

.140

1.7
1.7
96.7
0.39

<.001

0.4
0.4
99.1
0.02

.219

3.4
0.0
96.6
0.57

<.001

0.9
1.5
97.6
0.02

.952

1.0
0.7
98.4
1.05

Continued

<.001

<.001

<.001

<.001

<.001

Gender
≥60 y,
Difference in
%
Current Smoking, P b
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60.4
17.7
21.9

52.5
16.9
30.6

55.5
13.4
31.1

1052
308
381

488
157
284

4417
1070
2479

<.001

43.3
13.9
42.8

390
125
386

53.5, 57.4
10.7, 16.1
28.7, 33.5

46.7, 58.4
9.2, 24.6
23.5, 37.6

56.5, 64.3
12.1, 23.3
16.4, 27.3

36.8, 49.8
5.9, 21.8
36.4, 49.3

.195

62.1
7.5
30.4
1.00

61.9
11.4
26.7
1.00

66.4
10.1
23.5
1.00

62.6
6.5
31.0
1.00

59.4
11.9
28.7
0.91
.155
<.001

.018
<.001

.297

.549
65.9
8.4
25.7
1.19

56.5
14.1
29.4
0.80

.558

.360
65.2
6.5
28.3
1.15

68.4
11.6
19.9
1.10

.001

.065
69.7
13.6
16.8
1.16

44.9
13.2
42.0
0.49

52.4
10.1
37.5
0.66

Note. CI = confidence interval.
a
Average, assuming the same number of respondents in each country.
b
Results of χ2 test on binary variable current versus never and former smokers.

Moldova
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
Russia
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
Ukraine
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
Totala
Current smoker
Former smoker
Never smoker
Odds of current
smoking
P
Significance of
between-country
differences in
current smokingb

TABLE 2—Continued

<.001
<.001

56.2
14.0
29.8
0.76

.671

59.5
13.0
27.5
0.90

.910

59.9
18.5
21.6
0.75

<.001

38.3
16.9
44.8
0.37

<.001
<.001

37.0
24.3
38.7
0.36

<.001

35.7
28.3
36.0
0.34

<.001

42.3
31.9
25.9
0.37

<.001

24.7
20.6
54.8
0.20

846
301
9274

162
40
1261

348
135
1768

43
13
1043

<.001

8.1
2.9
89.0

11.1
2.7
86.2

15.5
6.0
78.5

3.9
1.2
94.9

5.7, 10.5
0.4, 5.4
88.2, 89.8

4.7, 17.4
–3.9, 9.4
83.7, 88.7

10.5, 20.5
0.7, 11.3
76.0, 81.1

–3.7, 11.5
–6.5, 8.9
93.1, 96.7

<.001

15.9
5.7
78.4
1.00

32.9
5.4
61.7
1.00

30.6
11.2
58.2
1.00

6.0
3.9
90.1
1.00

<.001
<.001

12.0
4.0
84.0
0.70

<.001

15.3
3.7
81.0
0.37

.025

23.8
7.8
68.5
0.71

.526

7.7
1.4
91.0
1.29

<.001
<.001

8.3
2.7
89.0
0.45

<.001

9.2
3.9
86.9
0.21

<.001

13.1
6.4
80.5
0.34

.070

2.5
0.8
96.7
0.39

<.001
<.001

5.4
1.7
92.9
0.34

<.001

8.7
2.2
89.1
0.19

<.001

13.0
5.1
81.9
0.34

.304

3.6
0.6
95.8
0.59

<.001
.032

1.5
0.8
97.7
0.08

<.001

1.0
0.8
98.3
0.02

<.001

2.5
1.4
96.0
0.06

.006

1.1
0.0
99.0
0.16

<.001

<.001

<.001
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comparisons involving Armenia and countries
other than Georgia and Moldova (P < .01;
data not shown). Among men, significantly
younger ages at initiation were observed in
Russia and Ukraine versus Armenia, Georgia,
Kyrgyzstan, and Moldova; in Belarus versus
Armenia and Kyrgyzstan; and in Kazakhstan
versus Kyrgyzstan (all P <.01; data not shown).

a
90

80

70

Prevalence, %

60

50

40

Amount Smoked and
Nicotine Dependence

Armenia
Belarus
Georgia
Kazakhstan
Kyrgyzstan
Moldava
Russia
Ukraine

30

20

Men were found to smoke more cigarettes
than women; the majority of men smoked
10 or more cigarettes per day, while most
women smoked fewer than 10 per day.
Between-gender differences in percentages
of respondents smoking more than 20 cigarettes per day were significant only in the
case of Belarus, Kazakhstan, Russia, and
Ukraine (P < .001).
The majority of smokers reported smoking
their first cigarette within an hour of waking,
although, in all countries other than Georgia,
a far higher proportion of men than women
did so (P < .01). Thus, men were more likely
to be moderately to severely dependent on
nicotine, although gender differences were
significant only for Belarus, Kazakhstan, Russia, and Ukraine.

10

0
18–29

30–39

40–49

≥60

50–59

Age Group, y

b
35

Armenia
Belarus
Georgia
Kazakhstan
Kyrgyzstan
Moldava
Russia
Ukraine

30

Prevalence, %

25

20

15

10

DISCUSSION
5

0
18–29

30–39

40–49

50–59

≥60

Age Group, y

FIGURE 1—Current (a) male and (b) female smoking prevalence rates, by age group.

and were nonsignificant (with the exception
of the comparison of the oldest and youngest
age groups in Moldova).

Age at Initiation
The majority of male smokers reported
that they began smoking before the age of 20
years, and, on average, a quarter reported
that they began in childhood (Table 3). Far
fewer women reported beginning in childhood, and sizable percentages began after the
age of 20 years; for example, 86% of women
residing in Armenia and more than 40% of
women residing in Georgia, Kyrgyzstan, and

Moldova reported that they initiated smoking
after this age. These gender differences were
significant in all of the countries under study.
Differences also were observed between
countries; in Belarus, Kazakhstan, Russia, and
Ukraine, geometric mean ages at smoking initiation were younger than 18 years among
men and younger than 20 years among
women, compared with older ages at smoking
initiation elsewhere. Overall, between-country
differences were significant for both women
and men (P < .001); however, Bonferroni multiple comparisons showed that there were significant differences among women only in
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The surveys conducted in this study provide
important new data on the prevalence of
smoking in 8 countries representing more than
four fifths of the population of the former Soviet Union. In the case of some of these countries, these data represent the first accurate,
countrywide smoking prevalence data reported. In addition, they provide some of the
first truly comparative data for countries of the
former Soviet Union other than the Baltic
states,31,32 and, because of the focus on obtaining accurate information on sample characteristics, they offer advantages over data available
in public databases. Response rates were relatively high, and the samples were broadly representative of the overall country populations.

Study Limitations
The underrepresentation of men in Armenia and Ukraine should not have affected the
gender-specific rates observed, but, as a result
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TABLE 3—Smoking Characteristics of Current Smokers in 8 Countries of the Former Soviet Union, 2001
AR, %
Age at smoking initiation, y
Men
Mean age
Geometric mean age
< 16
16–20
> 20
No.
Women
Mean age
Geometric mean age
< 16
16–20
> 20
No.
Between-gender comparison in
geometric mean agec
Number of cigarettes smoked daily
Men
1–2
Up to 10
10–20
> 20
Odds ratio for likelihood of smoking
>20 cigarettes per day
P
No.
Women
1–2
Up to 10
10–20
> 20
Odds ratio for likelihood of smoking
> 20 cigarettes per day
P
No.
Between-gender comparison of %
smoking >20 cigarettes per day d
Time when usually smoke first cigarette
Men
First 30 minutes after awakening
First hour after awakening
Before midday meal
After midday meal or in the evening
Odds ratio for likelihood of smoking in
first hour
P
No.

18.5
17.8
22.2
56.8
21.0
447

BY, %

17.4
16.6
32.8
54.2
13.0
430

GE, %

18.2
17.7
18.0
66.0
16.0
400

KZ, %

17.6
17.1
27.9
57.0
15.1
502

KG, %

19.1
18.6
14.7
61.8
23.5
408

MO, %

18.2
17.6
22.8
59.9
17.3
347

RU, %

UA, %

All,a %

17.0
16.2
36.4
49.8
13.9
993

17.2
16.2
35.2
48.5
16.3
435

17.9
17.2
26.2
56.7
17.0
3962

28.0
27.0
0.0
14.3
85.7
28
<.001

18.9
18.5
20.0
56.7
23.3
120
.002

22.7
21.3
18.5
38.5
43.1
65
<.001

20.7
19.9
15.4
50.6
34.1
91
<.001

21.5
20.7
12.5
43.8
43.8
48
.002

23.0
21.5
22.9
22.9
54.3
35
<.001

20.9
19.8
13.1
52.6
34.4
329
<.001

21.2
19.9
15.1
57.2
27.6
152
<.001

22.1
21.1
14.7
42.1
43.3
868

1.8
18.7
51.4
28.1
1.487

3.4
32.3
50.5
13.7
0.606

1.9
12.7
63.3
22.2
1.085

4.5
30.9
48.0
16.6
0.756

15.4
50.1
28.7
5.8
0.234

8.2
43.3
37.4
11.0
0.471

2.4
24.6
52.2
20.8
1.00

4.6
25.4
53.5
16.5
0.753

5.3
29.8
48.1
16.9

.002

.001
495

.539
482

.038
579

<.001
449

<.001
390

32.1
28.6
32.1
7.1
1.50

23.7
48.9
25.2
2.2
0.44

11.9
29.9
46.3
11.9
2.64

19.4
53.4
23.3
3.9
0.79

36.2
46.8
17.0
0.0
...

37.2
41.9
18.6
2.3
0.46

18.7
56.6
19.8
4.9
1.00

22.2
45.7
26.5
5.6
1.15

0.602
28
.015

0.199
135
.000

0.032
67
.053

0.672
103
.001

...
47
.090

0.461
43
.073

348
<.001

0.749
162
<.001

63.5
24.9
4.6
7.0
0.77

47.9
40.4
6.9
4.9
0.77

52.9
34.0
5.0
8.1
0.67

42.8
46.6
5.0
5.5
0.86

39.0
39.4
7.1
14.5
0.37

44.1
38.2
6.7
11.0
0.47

56.5
34.3
4.7
4.6
1.00

55.8
33.3
6.0
5.0
0.83

.129
495

.021
480

.394
579

<.001
449

<.001
390

498

.140
498

1052

1051

.049
484

.292
484

Between-Country
Comparison, P b

<.001
<.001

<.001
<.001

<.001

4429
25.2
44.0
26.1
4.7

.065

933

50.3
36.4
5.7
7.6

<.001

4426
Continued
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TABLE 3—Continued
Women
First 30 minutes after awakening
First hour after awakening
Before midday meal
After midday meal or in the evening
Odds ratio for likelihood of smoking
in first hour
P
No.
Between-gender comparison in %
smoking in first hourd
Moderate to heavy nicotine dependence
(> 20 cigarettes per day and smoking
within first hour of awakening)
Men
Odds ratio for likelihood of moderate
to severe dependency
P
No.
Women
Odds ratio for likelihood of moderate
to severe dependency
P
No.
Between-gender dependency
comparisond

50.0
14.3
3.6
32.1
0.94

31.9
28.9
19.3
20.0
0.81

44.6
30.8
12.3
12.3
1.60

35.0
27.2
13.6
24.3
0.86

27.7
31.9
12.8
27.7
0.77

14.3
38.1
11.9
35.7
0.57

33.7
32.0
13.5
20.8
1.00

27.8
32.1
17.3
22.8
0.78

.879
28
<.001

.307
135
<.001

.129
65
.014

.505
103
<.001

.409
47
.004

.092
42
<.001

347
<.001

.203
162
<.001

26.9
1.42

13.7
0.62

21.4
1.05

16.6
0.77

5.6
0.23

10.5
0.45

20.6
1.00

16.2
0.74

16.4
0.8

.005
498
7.1
1.49

.093
495
2.2
0.44

.142
477
10.8
2.34

.104
579
3.9
0.78

.000
449
0.0
...

.000
390
1.0
0.47

.042
483
9.0
1.14

.00
4422
6.4
1.0

.605
28
.020

.197
135
<.001

.071
65
.045

.669
103
.001

...
47
.097

.473
42
.091

.754
162
.001

.3
929

1051
17.0
1.00

347
<.001

33.1
29.4
13
24.5

.278

929

.000

.139

Note. AR = Armenia; BY = Belarus; GE = Georgia; KZ = Kazakhstan; KG = Kyrgyzstan; MD = Moldova; RU = Russia; UA = Ukraine.
a
Average, assuming the same number of respondents in each country.
b
Results of analyses of variance (geometric mean) and χ2 tests (categorical variable) for mean age at smoking initiation; χ2 test for no. of cigarettes smoked, time to first cigarette, and dependency.
c
Results of t tests.
d
Results of χ2 tests.

of the urban/rural differences in the composition of the sample, prevalence rates in Kyrgyzstan (where urban areas were overrepresented) may have been overestimated, and
prevalence rates in Armenia (where urban
areas were underrepresented) may have been
underestimated. However, these discrepancies
were likely to affect only the data relating to
female respondents.9–11 The age group disparities noted were minor but would tend to lead
to underestimates of smoking prevalence.
In addition, the surveys were based on selfreported smoking status; there was no independent biochemical validation, and thus the
smoking rates observed may have been affected by reporting bias. Although there is concern on the part of some that self-reports of
smoking status may produce underestimates of
smoking levels, studies conducted in Western
countries suggest that this technique is sensitive

and specific; they also suggest that more accurate responses are provided in intervieweradministered questionnaires than in selfcompleted questionnaires.33 The only study
conducted in the former Soviet Union that has
addressed this issue showed that, among individuals claiming to be nonsmokers, 13% (48/
368) of women and 17% (12/375) of men in
rural northwestern Russia were in fact, according to blood cotinine levels, likely to be smokers, compared with only 2% of men and
women in Finland.34 Given the far lower prevalence of smoking among women, this had disproportionately large effects on reported rates
of smoking among women. Although our questionnaires were administered by interviewers in
respondents’ homes, potentially making it more
difficult for respondents who smoked to deny
doing so, we may have underestimated smoking prevalence rates, particularly in the case of
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women residing in areas where smoking remains culturally unacceptable.
A final shortfall of the present study was
the failure to measure smokeless tobacco use,
which is relatively common in parts of the
former Soviet Union, mainly Azerbaijan,
Tajikistan, and Turkmenistan. However, although chewing tobacco is used in some of
the southern regions of Kyrgyzstan, cigarettes
are the main form of tobacco used there as
well as in all of the other countries in which
surveys were conducted.8,35

Findings
The results of our study confirm that smoking rates among men in this region are among
the highest in the world and higher than the
maximum rates recorded in the United States
at the peak of its epidemic; rates above 50%
were observed in all countries other than
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Moldova and reached 60% or more in Armenia, Kazakhstan, and Russia. Elsewhere in
Europe, rates above 50% are seen only in
Turkey (51%) and Slovakia (56%), and
worldwide fewer than 20 countries report
rates of more than 60%.6
In the case of men, the lower prevalence of
current smokers and higher prevalence of
never and former smokers among those 60
years or older probably reflect the disproportionate number of premature deaths among
current smokers relative to never and former
smokers. However, a cohort effect has been
shown in the former Soviet Union, with those
who were teenagers between 1945 and 1953
carrying forward lower smoking rates because
cigarettes, like other consumer goods, were in
short supply in the period of postwar austerity under Stalin.36,37 This cohort effect is also
thought to account for the unexpected current decline in male lung cancer deaths,36
which must be set against the overall rise in
male tobacco-related mortality1 and, in particular, increases in the already staggeringly
high number of cardiovascular deaths.2
In comparison with male smoking patterns,
smoking among women is far less common,
varies more between countries, and exhibits a
different age-specific pattern. Although rates
of lifetime smoking are below 4% among individuals older than 60 years in all 8 countries, in the 4 countries with the highest
smoking rates among women (Belarus, Kazakhstan, Russia, and Ukraine), smoking is
now significantly more common among members of the younger generations; risk ratios
between the youngest and oldest age groups
range from 12.2 to 37.3, compared with a
range of 1.0 to 5.5 in the other 4 countries.
Lopez et al.38 outlined a 4-stage model of
the patterns of a smoking epidemic based on
observations from Western countries. In this
model, such an epidemic is described as involving an initial rise in male smoking followed by a rise in female smoking 1 to 2 decades later, after which each plateaus and then
falls as a result of tobacco-related mortality, finally rising to a peak decades later. Our findings suggest that the former Soviet Union’s
tobacco epidemic may have developed differently. Male smoking has a long history in this
region. The first accounts of tobacco smoking
in Russia date from the 17th century,39 pa-

pirossi (a type of cigarette, popular in the former Soviet Union, characterized by a long,
hollow mouthpiece that can be twisted before
smoking) were first mentioned in 1844,39 and
cigarette factories were first constructed later
in the 19th century.40,41 Historical data on
smoking3 and high male tobacco-related mortality rates1 suggest that smoking among men
has been at a high level for some time and,
contrary to the predictions of the 4-stage
model just mentioned, has failed to exhibit a
postpeak decline.
Smoking among women remains relatively
uncommon, and rates have been far slower to
rise than would be expected given male rates
in the former Soviet Union and trends observed in the West. Indeed, it appears that female rates began to increase only in the midto late 1990s, when transnational tobacco
companies arrived with their carefully targeted
marketing strategies.18–20 Therefore, although
the exact stage of the epidemic varies slightly
between the countries of the former Soviet
Union, overall we suggest that men have remained between stages 3 and 4, with high
rates of both smoking and mortality, while
women in some countries are at stage 1 and
others at stage 2, the latter with more rapidly
rising smoking rates. Although rates of cardiovascular disease have been increasing, this can
largely be explained by risk factors other than
tobacco (including diet and stress), and female
lung cancer rates have yet to increase.
Comparisons between our results and previous data are problematic given that much of
the information that exists is fragmentary, of
uncertain quality, and rarely nationally representative. This is particularly the case in the
central Asian and Caucasian states, although
limited data from Armenia and Moldova gathered between 1998 and 2001 suggest few
changes in smoking prevalence rates2,6; data
from Kazakhstan suggest small increases from
the 60% male and 7% female prevalence
rates recorded in 1996.2 More data are available for Belarus, Russia, and Ukraine. These
data suggest that smoking rates in men have
changed little,2,10,11,42 although in Russia they
appeared to rise between the 1970s and
1980s2,3,7 and into the mid-1990s, with little
subsequent change. Among women, rates appear to have increased in all 3 countries,2,11
and Russian data suggest that although rates
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have been rising since the 1970s, increases
were most notable during the 1990s.3,7,9,43
Between-gender and intercountry differences in smoking prevalence rates are reflected in other smoking indicators as well;
for example, men are more likely than
women to start smoking when they are
young, to smoke more heavily, and to be
nicotine dependent. Two separate groupings
of countries appeared to emerge from the
between-country comparisons: Belarus, Kazakhstan, Russia, and Ukraine, on one hand,
and Armenia, Georgia, Kyrgyzstan, and
Moldova, on the other. In addition to exhibiting higher smoking rates among women and
more pronounced age-specific trends, the former group tended to show lower ages at
smoking initiation (particularly in comparison
with Armenia, Georgia, and Moldova) along
with more marked gender differences in regard to number of cigarettes smoked per day
and level of nicotine dependency.
The differences observed in this study suggest that smoking patterns in Armenia, Georgia, Moldova, and Kyrgyzstan are more traditional than those in Belarus, Kazakhstan,
Russia, and Ukraine. This situation can be
explained by the differing degree of transnational tobacco company penetration.21,44 Industry in Moldova continues to be in the
form of a state-owned monopoly; industry in
Georgia and Armenia has been privatized,
but this change was rather recent (occurring
after 1997), and none of the major transnational tobacco companies have invested directly in those countries.21 Kazakhstan, Russia, and Ukraine, by contrast, saw major
investments from most major transnational
tobacco companies beginning in the early
1990s. Belarus, which retains a state-owned
monopoly system, and Kyrgyzstan, where the
German cigarette manufacturer Reemtsma
has invested, would therefore appear to be
exceptions, with Belarus more typical of the
countries with transnational tobacco company investments and Kyrgyzstan more typical of the countries without such investments. In Belarus, however, the state tobacco
manufacturer has only a 40% market share,
with smuggled and counterfeit brands accounting for an additional 40% of this share.
The importance the transnational tobacco
companies attach to the illegal market in
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Belarus can be seen in the fact that, despite
having little official market share,44 British
American Tobacco and Philip Morris have
the highest outdoor advertising budgets and
the 9th and 10th highest television advertising budgets of all companies operating in
that country.45 In Belarus, as in Ukraine and
Russia, tobacco is the product most heavily
advertised outdoors and the fourth most advertised product on television (there are now
restrictions on television advertising in
Ukraine and Russia).45,46 Thus, it appears
that with the continuing (if so far fruitless)
discussions of possible reunification with
Russia, the transnational tobacco companies
treat Belarus as an important extension of
the Russian market.47
Kyrgyzstan differs from the other countries
in which there have been transnational tobacco company investments in that these investments occurred later (in 1998) and one
company, Reemtsma, achieved a manufacturing monopoly.44 However, Kyrgyzstan also
differs from Belarus, Kazakhstan, Ukraine,
and Russia in regard to its lower levels of development and industrialization and its larger
rural and Muslim populations. Other potential
explanations for the between-country differences observed cannot be excluded here, and
such possibilities are explored in a separate
article.48 Whatever reasons emerge, the rising
rates of smoking among women and the
younger ages of smoking initiation are cause
for concern in all of these countries.
Meanwhile, the present findings, combined
with earlier data on disease burden,1,37 confirm that high smoking rates among men continue unabated. Smoking among women in
Armenia, Georgia, Kyrgyzstan, and Moldova
remains relatively uncommon and does not
appear to have increased significantly, as can
be seen in rates among the younger relative
to older generations and in limited comparisons with previous data. By contrast, smoking
rates among women in Belarus, Ukraine, Kazakhstan, and Russia showed an increase
from previous surveys, and age-specific rates
suggest an ongoing increase in tobacco use
among members of the younger generations.
It is probably not a coincidence that these
higher rates were observed in the countries
with the most active transnational tobacco
company presence.

Conclusions
Concerted and urgent efforts to improve tobacco control must be made throughout the
former Soviet Union to curtail current smoking and prevent further rises in smoking
among women. Such efforts will require enactment and effective enforcement of comprehensive tobacco control policies, including a
total ban on tobacco advertising and sponsorship, adequate taxation of both imported and
domestic cigarettes, controls on smuggling,
and restrictions on smoking in public places.
The barriers to achieving these goals are considerable given the powerful influence of
transnational tobacco companies and the limited development of democracy and civil society groups in much of the region.21 The international community, cognizant of the role that
international companies play in pushing the
tobacco epidemic, should build on the work of
the Open Society Institute (R. Bonnell, oral
communication, September 2003) in strengthening the policy response to this threat.
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Undoing an Epidemiological Paradox: The Tobacco Industry’s
Targeting of US Immigrants
| Dolores Acevedo-Garcia, PhD, MPA-URP, Elizabeth Barbeau, ScD, MPH, Jennifer Anne Bishop, MPH, Jocelyn Pan, PhD, MPH, and Karen M. Emmons, PhD

Tobacco use is a major health risk for groups
of low socioeconomic status.1–3 Among immigrants, some national-origin groups have
considerably higher poverty rates and are at
lower educational levels than native-born individuals.4,5 However, seemingly representing a contradictory pattern—that is, an “epidemiological paradox”—rates of tobacco use
are lower among certain foreign-born groups
than among their US-born ethnic counterparts,6–8 even when socioeconomic position
is controlled.9–12 For example, in 2000, only
49% of foreign-born individuals who had
immigrated from Latin America to the
United States were at an educational level of
high school or above (as compared with
84% of foreign-born individuals from Europe and 87% of foreign-born individuals
from Asia). Perez-Stable and colleagues8
found that, in a sample of Latinos from 8
cities, foreign-born individuals were significantly less likely to smoke than their nativeborn ethnic counterparts after education had
been controlled. In addition, some studies
have shown that tobacco use is positively
correlated with various measures of immigrant assimilation.7,8,13–23
In this article, we present preliminary evidence of the tobacco industry’s efforts to market cigarettes to Asian and Hispanic immigrants residing in the United States. Because
these efforts may eventually undo the protective effects of immigrant status and limited assimilation on smoking behavior, it is vital to
understand them and to use this knowledge
to advance tobacco control initiatives. Our interest in this issue derived from our ongoing
empirical analyses of tobacco use patterns
among US immigrants. Here we present the
results of a pilot study investigating whether
the tobacco industry has conceptualized the
immigrant population as a separate market.
Our findings, described subsequently, showed
that the tobacco industry has a complex understanding of Asian and Hispanic immigrant

Objectives. We sought to ascertain whether the tobacco industry has conceptualized the US immigrant population as a separate market.
Methods. We conducted a content analysis of major tobacco industry documents.
Results. The tobacco industry has engaged in 3 distinct marketing strategies
aimed at US immigrants: geographically based marketing directed toward immigrant
communities, segmentation based on immigrants’ assimilation status, and coordinated marketing focusing on US immigrant groups and their countries of origin.
Conclusions. Public health researchers should investigate further the tobacco
industry’s characterization of the assimilated and non-assimilated immigrant
markets, and its specific strategies for targeting these groups, in order to develop informed national and international tobacco control countermarketing
strategies designed to protect immigrant populations and their countries of origin.
(Am J Public Health. 2004;94:2188–2193)

markets, has been aware of the propensity of
some immigrant groups to smoke less than
the general population, and has been trying
to reverse such patterns since the 1970s.

METHODS
We searched for tobacco industry documents
from the 5 major US tobacco companies—
American Tobacco (AT), Brown and Williamson
(B&W), Lorillard, Philip Morris (PM), and RJ
Reynolds (RJR)—on the University of California, San Francisco (UCSF), Legacy Tobacco
Documents Library Web site (http://legacy.
library.ucsf.edu/). Also, we searched for
British American Tobacco Company (BAT)
documents on the UCSF Galen Digital Library Web site (http://www.library.ucsf.edu/
tobacco/batco/). All document searches were
conducted between July and September
2003. The searches covered the period
1970 to 2003.
In the case of the 5 major US tobacco companies, we searched documents via keywords
in the title field. As can be seen in Table 1,
the keywords “immigrant,” “immigration,” and
“assimilation” yielded a very limited number
of documents. Therefore, we searched documents using the terms “Hispanic” and “Asian.”
The number of documents retrieved through
use of the keyword “Hispanic” was large,
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ranging from 259 (Lorillard) to 3086 (RJR);
in the case of PM, more than 500 documents
were retrieved with the keyword “Asian.”
Given the pilot nature of our study, and since
our primary interest was the tobacco industry’s conceptualization of these markets, we
limited our searches to the keywords “Hispanic
market(*)” for Hispanics and (in the case of
PM) “Asian market(*)” for Asians; asterisks indicate wildcards that allow any form of the
word “market.”
We opened and browsed all documents
that were typed, original company reports;
internal memos; or marketing reports produced by external consultants. We excluded
duplicated documents, as well as handwritten
materials and secondary documents such as
press releases and scientific articles. We
coded documents as “major,” “minor,” or
“trivial”24 in relation to their relevance to our
research question, that is, whether the tobacco industry conceptualizes immigrants as
a separate market. We discarded documents
classified as “minor” or “trivial” (e.g., documents that did not have substantive content,
such as cover letter memos in which no
strategic information was conveyed, memos
summarizing sales volume/amount information only, and memos summarizing distribution of promotional materials); we carefully
reviewed all “major” documents.
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were much lower than those among the general population.29,30

TABLE 1—Numbers of Documents Yielded by Tobacco Industry Document Searches
Tobacco Company
Title Keyword

American
Tobacco

British American
Tobacco

Brown and
Williamson

Immigrant
Immigration
Assimilation
Hispanic
Hispanic market(*)
Asian
Asian market(*)

0
0
0
322
208
35
N/A

0
0
0
0
0
39
N/A

0
0
0
767
102
37
N/A

Lorillard

Philip
Morris

RJ
Reynolds

0
0
2
259
16
67
N/A

5
15
1
2794
154
548
19

7
2
4
3086
547
51
N/A

Note. All of the documents other than those of British American Tobacco were searched at the University of California, San
Francisco (UCSF), Legacy Tobacco Documents Library Web site (http://legacy.library.ucsf.edu/); British American Tobacco
documents were searched at the UCSF Galen Digital Library Web site (http://www.library.ucsf.edu/tobacco/batco/). Document
searches were conducted via keywords in title fields; all searches were conducted during July–September 2003. Documents
involving the keyword “assimilation” were only those in which the term was used to refer to immigrant assimilation. Years
covered by the searches were as follows: American Tobacco, 1970–1999; British American Tobacco, 1970–2003; Brown and
Williamson, 1970–2002; Lorillard, 1970–2002; Philip Morris, 1970–2002; and RJ Reynolds, 1970–2003. Asterisks indicate
wildcards that allow any form of the word “market.”

We used 2 broad initial analytical categories or themes, “immigrant market” and
“assimilation,” to guide our document content
analysis.25 We found that the tobacco industry is aware of immigrants as potential consumers. Our subtheme analysis revealed 3
distinct marketing concepts: geographically
based marketing directed at immigrant communities, segmentation based on immigrants’
assimilation status, and coordinated marketing aimed toward US immigrant groups and
their countries of origin.

RESULTS
The years covered by each of the searches
are shown in Table 1. We found that the oldest documents concerning the Hispanic and
Asian markets dated from the mid-1970s.
The composition of the US immigrant population in terms of national origin began to
change from European toward Asian and
Latin American in the 1970s.26,27 Therefore,
these documents seem to indicate that the tobacco industry, in its market research efforts,
responded quickly to changes in immigration
patterns. However, tobacco companies began
to address the Hispanic and Asian markets
more systematically in the 1980s.28,29
The tobacco industry was keenly aware of
the demographic dynamism of the immigrant
population.29–33 In 1985, B&W remarked

that “obviously Hispanics constitute a major
market segment” because “there [are] more
than 17 million Hispanics in the US, and their
numbers [are] doubling every 10 years because of a high birth rate and a high level of
immigration.”34 B&W also noted that “Asian
Americans comprised the fastest-growing
population segment in the US, [providing] a
steady consumer base for 555 [a brand targeted at the Asian market] to cultivate.”35
Furthermore, the industry recognized the
diversity of the immigrant population and
segmented the Hispanic and Asian markets
along national-origin lines. For example, PM
noted that Asian Americans were a “diverse
population consist[ing] of at least thirteen separate ethnic groups, each with different languages and cultures.”36 RJR conducted an
analysis of brand preferences among Hispanic smokers according to country of origin37; similarly, PM identified that it had a
larger market share among Mexicans and
Central Americans than among Cubans and
Puerto Ricans.38
In addition to its awareness of immigrants’
demographic importance, the tobacco industry was concerned about the low smoking
rates among certain immigrant groups. According to RJR, although the Hispanic population was growing rapidly in the 1980s, smoking incidence rates among young Hispanic
adults, especially young Hispanic women,
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Geographic Marketing to
Immigrant Communities
Tobacco companies recognized the geographic concentration patterns of various
national-origin groups and used geographically focused marketing aimed at immigrant
communities. RJR summarized this well: “Second only to [the] growth [of this population],
the reason for targeting Hispanics lies in their
geographic concentration.”29
In its Hispanic Market Development Program, B&W addressed the need to create
seasonal outreach initiatives that targeted geographic areas in which there was a seasonal
flow of Mexican migratory workers.34,39 After
monitoring the purchasing patterns of Chinese immigrants, B&W40 noted that although
recent Chinese immigrants residing in New
York City were more geographically dispersed than members of previous immigrant
waves, they still traveled to Chinatown to
purchase cigarettes because of their difficulty
in finding 555 cigarettes outside of that area.
On the other hand, in San Francisco, “where
the Chinese community is more integrated
with mainstream society,” smokers were
more likely to buy their cigarettes outside of
Chinatown.40

Marketing According to
Assimilation Level
The tobacco industry appears to have divided immigrant markets according to their
“assimilation” levels. For example, B&W recognized that many “Hispanics have not assimilated into the general population”32 and that
differences among Hispanic subgroups “revolve around migration history and the
strength of emotional ties to the homeland.”41,42 Thus, the key to reaching the Hispanic market was “strik[ing] the chord of their
deep rooted heritage and language.”41 Beginning in the late 1980s RJR, concerned with
low smoking rates among Hispanics, suggested
that this pattern was related to “Hispanic culture,” especially among female Hispanics, and
that “assimilation” was a force that could promote smoking among this population.29,43
In the early 1990s, RJR and PM engaged
in a more systematic effort to understand assimilation patterns among Hispanics. In
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1990, National Family Opinion prepared a
series of reports for RJR44–47 designed “to
determine the impact of assimilation for key
brands in terms of purchase behavior among
adult Hispanic smokers, aged 18–24.”46 Specific aims included determining purchasing
habits, brand and promotional awareness,
and flavor preferences among Hispanics in
Los Angeles, San Antonio, Houston, and
Miami. On the basis of the 1989 “Hispanic
tracker” (a representative sample of Hispanics
in 11 local markets, as well as an additional
sample of Hispanics aged 18–24 years48),
these studies led to the development of an
assimilation index comprising language use,
birthplace, length of residence in the United
States, percentage of life spent in the United
States, education, and income.44
In one of these studies, it was determined
that Marlboro was used primarily by “partially” to “non-assimilated Hispanics.” As Hispanics became more assimilated, awareness,
trials, and purchasing levels of the Marlboro
brand declined. “Fully assimilated” Hispanics
preferred the Camel brand. Winston was favored less than Camel, but its brand awareness, trial, and purchasing levels increased
with increasing assimilation.46
PM and its advertising agency, Leo Burnett,
conducted their own set of tracking studies in
the early 1990s in an effort to determine the
impact of assimilation on the Hispanic market
and to formulate a subsequent outreach strategy.33,49–53 According to PM, understanding
and tracking assimilation over time was important because Hispanics’ degree of assimilation
predicted their overall values, attitudes, cultural orientations, media/product consumption
patterns, and reactions to advertising.51
Some of the documents illustrated how the
industry recognized variations in assimilation
levels according to national origin and geographic location. For example:
Although Hispanics will probably retain their
cultural differences, the degree to which they
are becoming “Americanized” seems to vary
from city to city. As a result of these differences,
regional marketing activities, based upon both
the Spanish cultural heritage and the local environment, may be more effective in reaching Hispanic smokers than a national program.30

During 1991–1992, RJR was concerned
about the poor performance of Camel in heavily Hispanic markets such as Los Angeles and

attributed this problem to the poor performance of the brand among “non-assimilated”
Hispanics. Consequently, the company increased its efforts to “better understand the assimilated/non-assimilated phenomenon within
the Hispanic community” and “improve Camel’s
performance among the non-assimilated Hispanic smoker.”54,55 RJR’s definition of “nonassimilated Hispanic” included the following
components: “Spanish-driven,” “less than five
years of residence in the US,” “maintains cultural roots,” and “low socioeconomic level.”
This definition fit 50% of the Southern California Hispanic market at the time.54,55 Similarly, PM sought to understand the strong
Marlboro loyalty among Mexican Americans,
conducting research on the purchasing patterns of “totally assimilated,” “partially assimilated,” and “unassimilated” Mexican consumers to determine differences in brand
loyalty to Marlboro among these subgroups.38
In regard to the Asian American market,
RJR stressed the need to understand “the
changing balance of being Asian and being
American among [this] target audience.”56
PM characterized the 4 largest Asian American groups according to the extent to which
they were foreign born and their assimilation
level. While the majority of Chinese and Korean Americans were foreign born, more than
70% of Japanese Americans were US born
and consequently represented “America’s
most assimilated Asian-Americans.” Filipinos
were characterized as “the least ‘foreign’ of all
[foreign-born] Asian-Americans” owing to
their strong command of English.36

Coordinated Marketing to Immigrants
and Their Countries of Origin
The tobacco companies analyzed the domestic market performance of cigarette
brands among specific immigrant groups in
relation to their performance in the respective countries of origin. For instance, PM
made an effort to understand why Marlboro’s market share in Mexico was only half
of its share among Mexicans in the United
States so that the company could increase
cigarette sales among US immigrants.57 RJR
developed a binational border area marketing program aimed at penetrating the 5
major US–Mexico metropolitan areas in a
synchronized fashion.54

2190 | Research and Practice | Peer Reviewed | Acevedo-Garcia et al.

Tobacco companies carefully tracked
postimmigration cigarette brand switching
behaviors. In a report commissioned by PM,
Leo Burnett noted that “it was important to
reach [new immigrants] early as they shape
their brand preferences in the US.”52 BAT
and its subsidiary, B&W, coordinated their
targeting of the Asian and Asian American
markets for the 555 brand.35,40,58–60 In
1992, among its advertising objectives for
555, BAT included “reach[ing] Asian Americans, primarily Chinese, with an awareness of
the heritage of 555 from their immigrating
countries” and “reinforce[ing] the premium,
well established and quality image of 555
that is inherent in the brand from the smokers[’] country of origin.”58
B&W reported that while 555 was popular in mainland China, Chinese immigrants
living in the United States were reluctant to
try this brand in their new homeland because they associated it with “government
officials in China.”40 B&W also noted that
Vietnamese smokers associated this brand
with “positive images and nostalgic memories
of Vietnam” but that their brand loyalty
might weaken if they realized that, unlike in
Vietnam, 555 was not a “status symbol” in
the United States.40
While 555 evoked images among both
Chinese and Vietnamese smokers of their
countries of origin, Marlboro was associated
with “American culture.”40 This brand was rejected by those individuals “who expressed
negative sentiments towards the American
culture and took strong pride in their own,”
whereas it was appealing to individuals
“who want[ed] to ‘blend in’ with American
culture.”40 B&W was concerned that “Marlboro’s youth-oriented image [was] likely to
lure away many younger [Chinese and Vietnamese] adult smokers who were rightfully
555’s overseas,”35 and noted that there was
untapped potential among Indian and Pakistani smokers who had “positive exposure to
555 in their homelands.”35

DISCUSSION
We found evidence of the tobacco industry’s efforts to achieve a sophisticated characterization of tobacco use patterns among
Asian and Hispanic immigrants (e.g., brand
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loyalty) according to their geographic location, assimilation level, and smoking patterns
in their countries of origin. Our preliminary
findings underscore the need to investigate
further the tobacco industry’s characterization
of the assimilated and non-assimilated immigrant markets, and its specific strategies for
targeting these groups, in order to develop informed national and international tobacco
control countermarketing strategies designed
to protect both immigrant populations and
their countries of origin.
Public health researchers are currently
striving to add foreign-born status to US tobacco surveillance systems and to better understand the causes of its protective effect in
regard to smoking.6 The present study showed
that the major cigarette manufacturers in the
United States are aware of the protective effect of limited assimilation on immigrants’ tobacco use and have been considering ways to
undo it.
As a result of its pilot nature, our study involved several limitations that can be addressed in future research. First, we were
unable to mine the approximately 8000 documents generated with the keywords “Hispanic” and “Asian.” It is noteworthy, though,
that despite our limited search, we were able
to uncover evidence of industry efforts directed toward immigrants; more comprehensive searches are likely to unearth additional
rich information.
Second, we focused on the tobacco industry’s conceptualization of immigrant markets.
Further research is needed to understand specific marketing strategies (e.g., product creation, positioning, pricing, and promotion) directed toward increasing tobacco use among
immigrants. Our searches uncovered examples of such strategies that we are pursuing
further; examples are RJR’s Hispanic Tracking
System (which involves comprehensive surveys of the Hispanic market, including assimilation levels), established in 1988, and its Regional Initiative Program (a marketing
initiative aimed at the major US Hispanic
markets), established in the early 1990s.
Third, we found that, to some extent, all
companies have categorized Hispanic and
Asian immigrant markets, but our searches
yielded more evidence of this practice on the
part of the 2 largest manufacturers than on

the part of the others. PM and RJR appeared
to engage in the most comprehensive and sophisticated marketing efforts aimed at these
groups, as evidenced by the research studies
they commissioned33,44–47,49–51 with the explicit purpose of gaining an understanding of
immigrant markets and the role of assimilation. Other tobacco companies recognized
that RJR and PM had addressed these markets more extensively,34 and B&W as well engaged in significant market research efforts in
promoting the 555 brand among Asian immigrants.40,58,60 Future, more comprehensive
searches may reveal that American Tobacco,
BAT, and Lorillard also engaged in extensive
marketing efforts aimed at immigrants.
Fourth, the documents we identified, as
well as the industry’s characterization of its
targeting of Asians in such documents,28
yielded more evidence of targeting of Hispanic immigrants than of Asian immigrants,
especially owing to RJR and PM’s comprehensive targeting of Hispanics. However, given
the size of the tobacco document collections,
it would not be appropriate to draw such conclusions from this study.
Muggli et al.61 analyzed 1985 to 1995 tobacco industry documents regarding the
Asian/Pacific Islander population of the
United States and found that this population
became a priority for the industry in the
1980s. They also found strong evidence of
the industry’s awareness of the high population growth and purchasing power of this
group, the high smoking rates in their countries of origin, and the marketing possibilities
offered by their desire to assimilate to American culture. Our findings corroborated those
of Muggli et al. In addition, we showed that
targeting of immigrants has been a point of
convergence in the industry’s marketing efforts aimed at Hispanic and Asian Americans.
In both markets, the tobacco industry has
used geographic targeting, segmentation according to assimilation status, and coordinated targeting of immigrants and their countries of origin.
Finally, although our study uncovered evidence of targeting of immigrants and their
countries of origin, a deeper understanding
of such coordinated targeting efforts may
help enhance global tobacco control. There is
a need for studies analyzing the industry’s
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marketing efforts aimed at specific nationalorigin groups (e.g., Mexican Americans and
Vietnamese Americans) as well as their countries of origin.
Tobacco use is increasingly being seen as
a global health issue.62–67 Of major concern
are the disparities in tobacco use patterns
between developed and less developed
countries. In developed countries, tobacco
use has declined in the past 45 years and is
becoming socially unacceptable; however, in
less developed countries tobacco use has increased, along with the social acceptability
of smoking.65,68 For example, in the United
States, the smoking prevalence rate among
adults decreased from 42% in 1965 to
24% in 1998.2 Conversely, between the
mid-1950s and mid-1990s, rates in developing countries increased from 20% to 50%
among men and from virtually 0% to 8%
among women.68 Furthermore, the majority
of recent US immigrants hail from less developed countries in Asia and Latin America, where tobacco use is becoming more
widespread.
As the domestic policy environment becomes less favorable to tobacco interests, the
US tobacco industry is intensifying its operations in less developed countries.69–71 Our
findings suggest that tobacco companies are
not only aware of the interaction between
assimilation and tobacco use but target US
immigrant groups and their countries of origin in a coordinated fashion. Knowledge of
the tobacco industry’s targeting of immigrants can be used by US state health departments and community-based voluntary
organizations to develop countermarketing
strategies.72
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masters level, doctoral, and postdoctoral studies for the
2005/2006 academic year. The Department engages in population-based research on the etiology, occurrence, prevention, and control of mental, alcohol and drug dependence
disorders. Research is particularly active in the areas of: adult
psychiatric epidemiology; cognitive health and aging; psychoactive drug use; family, and community-based preventive
interventions; youth violence; and socioeconomic stratification and mental disorders. Fellows and students have the opportunity to participate in the department’s collaboration
with Morgan State University’s Drug Abuse Research
Program, the JHU/MSU Center for Health Disparities, and a
joint training program in the genetic epidemiology of neuropsychiatric disorders co-sponsored by the Intramural
Research Program of the National Institute of Mental Health.
Support is available from government-sponsored training
programs in Psychiatric Epidemiology, Prevention Research,
Child Mental Health Services and Service Systems Research,
and Epidemiology of Drug Dependence. Stipends are
$20,772 for doctoral studies and from $35, 568 to $51,036 for
postdoctoral fellows. Candidates for government-sponsored
support must be U.S. citizens or permanent residents.
Limited support for other students is available from other
sources, including 75% tuition scholarships after six quarters
of doctoral study. Minority students and those with demonstrated commitment to minority health are eligible for special
doctoral scholarships.
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FELLOWSHIP IN CHILDREN’S HEALTH MEDIA
The Nemours Foundation’s Center for Children’s
Health Media seeks candidates to start July 2002 for a 1- or 2-year Health Media Fellowship for individuals who
have completed a residency in Pediatrics3. This innovative Fellowship is aimed at physicians with established
clinical expertise who also wish to develop advanced
knowledge and skills in areas concerning children’s
health media. Fellowship will focus on developing advanced communication skills and their application in
health education for the public. Fellow wills work with
a large, pediatrician-led editorial, creative, and technical
team to develop practical skills needed to create online,
print, and video/TV programs health information intended for parents, children, and teens. Among the
Center’s high- profile projects is KidsHealth.org – the
most visited, linked-to site of its kind. The Center is located on the beautiful 300- acre campus of the Alfred I.
duPont Hospital for Children in, Wilmington, DE. We
are just 30 minutes from downtown Philadelphia, 2.5
hours from Washington, D.C. and 3 hours from New
York City. (about 30 minutes south of Philadelphia). For
more information, call (302) 651-4046 or email
Fellowship Director at smorris@nemours.org.

The Master of Health Science (MHS) degree is organized
around a core set of four terms of graduate courses, and a
one-term field placement to integrate and practice mastery
of what has been learned in the course work, and completed
in one year. Limited tuition scholarships are available for MHS
students.
Applications should be received by February 1, 2005.
For Additional Information Contact:
L. Robin Newcomb
Department of Mental Health
624 N. Broadway, Baltimore, MD 21205-1999
Telephone 410-955-1906, Fax 410-955-9088
<rnewcomb@jhsph.edu>
URL: http://www.jhsph.edu/Dept/MH

The Johns Hopkins University does not discriminate on the
basis of race, color, sex, religion, sexual preference, national or
ethnic origin, age, disability or veteran status in any student
program or activity administered by the University, or with regard to admission or employment.
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NIMH-funded institutional research training program at the HIV Center for Clinical
and Behavioral Studies, Columbia
University and the New York State
Psychiatric Institute: Our program is an
innovative research fellowship in human
sexuality as applied to HIV-related risk,
health and prevention. Trainees receive up
to three years of support for stipends, health
insurance, travel for conferences, and research. Tuition support is available for concurrent matriculation in a Master of Science
degree program in Biostatistics and other
disciplines relevant to HIV and sexuality research. Applicants must be U.S. citizens or
permanent residents. Information about
the program is available on the internet at
http://www.hivcenternyc.org/training/tra_
bigf.html. To request an application packet
call Bob Harbaum, 212-543-5751, email
harbaum@pi.cpmc.columbia.edu.
Deadline for applications is February 1,
2005. AA/EOE.
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HOW

Today:
• Generic: The gold standard in patient-reported outcome (PRO)
measurement (SF-36®, SF-36v2™, SF-12®, SF-12v2™,
SF-8™ Health Surveys)

DO

YOU

• Disease/condition-specific PRO surveys with norm-based
scores: Arthritis, Asthma Impact and Control, Headaches
• DYNHA®: Dynamic computerized PRO assessments offering
faster, smarter generic and disease-specific measurement at
a fraction of the cost

MEA SURE

Tomorrow:

• Generic: SF-10™ Health Survey for Children
• Disease/condition-specific surveys for: Congestive Heart
Failure (CHF), Chronic Obstructive Pulmonary Disease (COPD),
Depression, Diabetes, Pain, Obesity

HE ALTH

OUTCOMES?

• DYNHA® assessments covering most major diseases/conditions
For more information on
the next generation of generic
and disease-specific
PRO measurement visit
qualitymetric.com/newproducts
The SF-36® and SF-12® Health Surveys are registered trademarks of the Medical Outcomes Trust.
The SF-36v2™, SF-12v2™, and SF-8™ Health Surveys are trademarks of QualityMetric Inc.,
640 George Washington Highway, Suite 201, Lincoln, RI 02865.

Order the free

Diabetes-Cardiovascular Disease tool kit today,
and help your patients

reduce their risk
Most of the day-to-day care of diabetes is up
to your patients. You give your patients the
information and resources they need to help
manage their complications from diabetes, but
you can’t be with them all the time to make sure
they comply.
We’ve spoken with health professionals, and with
patients, and they all agree on one point. Written
materials that offer easy to understand guidance are
critical. We’ve created resources that you can use
to interact with your patients. And your patients
can take them for their review and use at home.

of death.

We’re offering a comprehensive kit of
reproducible patient education materials
on topics related to diabetic cardiovascular
disease.
There are more than 20 issues in these
topic areas:
Materials are easy for patients to understand,
and include forms for tracking key goals.

• Type 2 Diabetes
• Nutrition and Exercise
• Risk Factor Management
• Coronary Heart Disease
• Vascular Diseases

And we’re making it easy for you, too.
Just one call gets you this free patient
material in hard copy or CD-ROM.

Help your patients break the link between diabetes and CVD.
Order this free tool kit today. Call 1-800-DIABETES (342-2383), and tell us whether you want the tool kit in hard copy or CD-ROM.
An educational partnership of the
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JOB OPPORTUNITIES
COLORADO
Assistant/Associate Professor in Behavioral Sciences: The Department of Preventive Medicine and Biometrics and the Rocky
Mountain Prevention Research Center
(RMPRC) at the University of Colorado
Health Sciences Center are recruiting to fill a
new, full-time, tenure-eligible Assistant or
Associate Professor position. Doctoral or
comparable level training is required in
public health, sociology, anthropology, social
psychology or related field with expertise in
areas that include nutrition, physical activity,
community-based participatory research,
obesity and diabetes. Salary commensurate
with experience. Interested candidates please
send a letter, curriculum vitae, and list of 3
references to Debra.Becker@uchsc.edu or
Debra Becker, UCHSC-B119, 4200 East 9th
Avenue, Denver CO 80262.

For details see
http://www.uchsc.edu/pmb/epi/index.htm.
Application review begins 12-01-04 until position is filled. EOE: The University of Colorado is committed to diversity and equality
in education and employment.

KANSAS
Dental Director: The Kansas Department of
Health and Environment in Topeka, KS is
seeking qualified applicants for a new State
Dental Director position (Health Officer II).
Salary range is $70,000-$120,000. For
more information about this position go to
www.accesskansas.org and click on Kansas
Government Jobs Requisition #144827. For
more information about Oral Health Initiatives in Kansas go to
www.kdhe.state.ks.us/ohi. Contact person is
Linda Kenney at email
lkenney@kdhe.state.ks.us or phone (785)
296-1310. EOE.

FACULTY OPPORTUNITIES

Fellowships: University of New Hampshire,
-2004 Family Research Laboratory (FRL)
has fellowships for research on family violence. These positions are open to new and
experienced researchers with a Ph.D. Annual
stipends run from $35,568 to $51,036
depending upon the number of years since
receipt of doctorate. For more information
visit website: www.unh.edu/frl. EOE.

UMDNJ - NEW JERSEY
DENTAL SCHOOL

UMDNJ - NEW JERSEY
DENTAL SCHOOL
■

NEW HAMPSHIRE

■

FACULTY OPPORTUNITY

Endowed Professors in Community Health

Endowed Professor in Dental Public Health

UMDNJ - New Jersey Dental School is currently seeking
applicants for two Hunterdon Endowed Professors for our
Department of Community Health. The successful candidates
will be responsible for furthering the school’s community service
programs throughout the State of New Jersey and will work
closely with faculty and staff from our State-Wide-Network of Oral
Health Care, a network of community-based clinics offering
dental care, health promotion and prevention activities to
undeserved communities. Candidates will also be responsible for
conducting health services and behavioral science research,
advancing our knowledge of factors that influence access to
utilization and outcomes of health care services.

UMDNJ - New Jersey Dental School in conjunction with the
UMDNJ-School of Public health is currently seeking an individual
to fill the Hunterdon Endowed Professor in Dental Public Health.
The successful candidate will be responsible for the continued
development of a curriculum in dental public health at the
predoctoral and MPH level. The candidate is expected to
conduct dental public health research, advance oral health
through the design of dental public health programs, which
UMDNJ offers throughout the State of New Jersey, and mentor
students, graduate students and faculty interested in dental
public health. A joint appointment with the UMDNJ-School of
Public Health will be given.

Qualified candidate must have extensive experience in dental
education and research in oral health promotion with emphasis
on community-based programs in health disparities in
disadvantage/minority populations. Candidates should also have a
successful history of continuous independent funding from NIH,
HRSA, other federal, state, industry or not-for-profit agencies. A
Ph.D. or equivalent terminal degree is desirable but a DMD/DDS
degree will also be considered.

Qualified candidate should have a successful history of
continuous independent funding from NIH, HRSA, other federal,
state, industry or not-for-profit agencies. Board certification in
Dental Public Health is desirable along with a DMD/DDS degree
and eligibility for licensure or teaching permit in the State of New
Jersey. Candidates with a Ph.D. or equivalent terminal degree will
also be considered.

This position is available October 1, 2004, however the search will
remain open until the position is filled by a qualified candidate. Salary
and academic rank are commensurate with background and
experience. Letter of interest, curriculum vitae and names of three
references should be sent to: Dr. Michael Deasy, UMDNJ-New Jersey
Dental School, 110 Bergen Street, Newark, New Jersey 07103-2400.
UMDNJ is an Affirmative Action/Equal Opportunity Employer, M/F/D/V,
and a member of the University Health System of New Jersey.
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This position is available October 1, 2004, however the search will
remain open until the position is filled by a qualified candidate. Salary
and academic rank are commensurate with background and
experience. Letter of interest, curriculum vitae and names of three
references should be sent to: Dr. Michael Glick, UMDNJ-New Jersey
Dental School, 110 Bergen Street, Newark, New Jersey 07103-2400.
UMDNJ is an Affirmative Action/Equal Opportunity Employer, M/F/D/V,
and a member of the University Health System of New Jersey.
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The Center for Health Research
& Rural Advocacy

EOE/M/F/D/V

The Center for Health Research & Rural Advocacy is seeking:
Biostatistical Analyst II (Master’s Level) and
Staff Biostatistician (PhD Level): We are seeking experienced
biostatistical analysts to join our research team. Candidates will
work with a multi-disciplinary team on large scale epidemiologic
and health services research projects. Tools like Geisinger's
comprehensive outpatient electronic health records provide unique
opportunities for outcomes and effectiveness research.

The Center for Health Research & Rural
Advocacy is uniquely positioned to conduct
epidemiologic research on the broad range
of conditions typically seen in primary and
specialty care settings.
Geisinger’s population is relatively stable
geographically; most patients remain in our
service area for years–frequently over
several generations. This provides an ideal
foundation for longitudinal studies of
chronic diseases. Geisinger has a state-ofthe-art, integrated electronic health record
(EHR) system that has been in place since
1997. The EHR captures detailed
information on patients seeking care in
primary and specialty care settings and
includes data on diagnosis, prescriptions
and lab values, as well as imaging,
structured clinical notes and supplementary
patient questionnaire data. The Center is
also currently building a system-wide DNA
and serum repository.
To find out more about available positions,
please contact:
Nicole Micozzi, Director of Recruitment
Geisinger Health System
Tel: 1-877-JOIN-GHS (564-6447)
Fax: 570-271-7158
e-mail: namicozzi@geisinger.edu
100 North Academy Avenue
Danville, Pennsylvania 17822-2428

Genetic Epidemiologist: We are seeking investigators who have
interest in epidemiologic or genetics research and independent
senior collaborative research in vascular diseases, diabetes, chronic
lung diseases, addictions or obesity. Center investigators will have
access to unique longitudinal data on clinical, pharmacy, lab, and
medical claims measures and a patient population DNA and serum
repository on a very stable population residing in a 38-county region
of Pennsylvania. The successful candidate will have opportunities to
participate in ongoing research and will be expected to have (or to
establish), a collaboratively funded research program, working with
multidisciplinary teams across different divisions within Geisinger.
Applicants should have a doctorate in epidemiology or related
discipline, training and experience in genetic epidemiology and a
proven record of funded research and scholarship.
Environmental Epidemiologist: We are recruiting an experienced
investigator who has a strong interest in environmental
epidemiology. Interest in water-related disease risks is a plus. The
highly stable population and unique data routinely captured by
Geisinger Health System opens unique opportunities for funded
research. The successful candidate will have opportunities to
participate in ongoing research and will be expected to have or
establish a collaboratively funded research program, working with
multidisciplinary teams across different divisions within Geisinger
Health System and universities in central and northeastern
Pennsylvania. Applicants should have a doctorate in epidemiology,
and a proven record of funded research and scholarship.
Health Services Epidemiologist: We are seeking investigators who
have an interest in health services research with a particular focus on
either electronic health record and e-patient portal technologies or
effectiveness research. Research opportunities include retrospective
EHR-based effectiveness studies, and prospective intervention
studies applied to the evaluation of clinical guidelines, innovative use
of an EHR, and new models of care delivery and finance.
Experienced candidates will have the opportunity to access a large
longitudinal EHR database and to work with an inter-disciplinary
research and health information technology team. The successful
candidates will also have opportunities to participate in ongoing
research and will be expected to establish a collaboratively funded
research program, working with multidisciplinary teams across
different divisions within Geisinger. Applicants should have a
doctorate in public health or related discipline and a proven record
of funded research and scholarship

w w w . g e i s i n g e r . o r g / r e s e a r c h
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ASSISTANT/ASSOCIATE PROFESSOR
The Department of Global Health, Emory University Rollins School of Public
Health is recruiting for a tenure-track position at the level of Assistant or
Associate Professor. The successful candidate will be appointed as a Rollins
Assistant/Associate Professor, a chair that will be held until tenure is awarded.
Candidates should have a doctoral degree and demonstrated commitment to
research, teaching and service. Preference will be given to candidates with a strong research record, including current
funded research in any area of interest to the faculty, including: community health, environmental health, health economics,
infectious diseases, nutrition, and population and reproductive health. Experience in global health policy; health
communications; health service research; and/or program management, design and evaluation will be valued. The candidate
will be expected to teach two courses per year, one on methods and another in his/her substantive area and to develop
an externally-funded research portfolio.
The Department of Global Health consists of over 30 full-time graduate faculty or jointly appointed faculty and over 60
adjunct faculty (http://www.sph.emory.edu/hpdih.html). The department takes pride in its collegial environment and culture
of collaborative research and teaching. About 70 MPH/MSPH students are admitted yearly to our 2-year program.
Department faculty are closely involved with the Nutrition and Health Sciences PhD program.
Emory is a major, top 25 ranked, AAU Research University. Exciting opportunities for research and collaboration exist
with other departments of the School, other units of Emory University, the Centers for Disease Control and Prevention,
and CARE International. The department also has an extensive network of collaborating institutions and agencies abroad.
Interested persons should send a letter indicating their interest accompanied by a curriculum vitae and the name of three
persons to whom we may solicit references; these should be sent to Reynaldo Martorell, Chair, Department of Global
Health, 1518 Clifton Road, N.E., Atlanta, Georgia 30322 USA. Screening of applications will continue until the position is
filled. Starting date is negotiable.
Emory is an Equal Opportunity/Affirmative Action Employer

William H. Foege
Chair in Global Health
The Department of Global Health, Emory University Rollins School of Public Health, is recruiting for the William H. Foege Chair in Global
Health. The chair is established in honor of William (Bill) H. Foege, who recently retired from Emory University where he was the Presidential
Distinguished Professor of Public Health. Dr. Foege is a former director of the Centers for Disease Control and Prevention, the first Executive
Director of The Carter Center of Emory University, and currently the Senior Advisor for Health for the Gates Foundation.
The Department of Global Health (http://www.sph.emory.edu/hpdih.html) consists of over 30 full-time faculty members, many with joint
appointments across the University, and over 60 adjunct faculty members. Faculty interests include infectious diseases, including HIV and
AIDS, nutrition, reproductive health, global environmental health and population and community health. About 70 MPH/MSPH students are
admitted annually. The department hosts several international fellows programs, including the recently-established Foege Fellowships for
emerging public health leaders from developing countries.
The Rollins School of Public Health employs 120 full-time faculty members and enrolls over 800 full and part-time graduate students in its
masters and doctoral programs. The School is located on the Emory University campus, adjacent to the CDC, the American Cancer Society,
Emory’s Schools of Nursing and Medicine and a number of laboratory and clinical facilities. The Carter Center and CARE International are
nearby. The School includes six academic departments and offers joint MPH degrees with the schools of medicine, nursing, business and
law. PhD programs include Nutrition and Health Sciences, Epidemiology, and Biostatistics. Emory University, a major research university
with the nations’ fifth largest endowment, enrolls 11,350 students in undergraduate and graduate programs taught by 2500 faculty.
Candidates should be distinguished leaders in Global Health, known internationally for seminal contributions to public health research and
practice. Candidates from any discipline or area of public health will be considered. The holder of the Foege Chair will be expected to
contribute to excellence in the department by furthering its mission of scholarship, research, teaching and service. The successful
candidate will have an outstanding record of achievement, bring a program of excellent research, and a vision for global health.
Applicants should send a letter indicating their interest accompanied by a curriculum vitae to: Claire Sterk, Ph.D., Search Committee Chair,
Rollins School of Public Health, Emory University, 1518 Clifton Road, N.E., Atlanta, GA 30322, USA. Applications will be kept confidential
and references will not be contacted without the permission of applicants. Screening of applications will continue until the position is filled.
Starting date is negotiable.

Emory is an Equal Opportunity/Affirmative Action Employer
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Position:
Tenure-track, 10 month faculty position in Epidemiology
in the Department of Health & Kinesiology. The Department of Health & Kinesiology has a strong commitment
to research and teaching in the areas of physical activity
and health promotion throughout the life course, and is
actively engaged in inter-disciplinary associations with
other Departments and Schools at Purdue University.
Minority and women candidates are encouraged to apply.
Appointment to commence in August, 2005. The departmental webpage is: www.sla.purdue.edu/academic/hk/

graduate level is likely. Commitment to the development
and implementation of an MPH degree to complement
the existing Bachelor’s, Master’s, and Doctoral programs
in the department is expected.

Rank:
Assistant or Associate Professor depending on the qualifications of the applicant.

Application Procedures:
Send a detailed letter of application with a description of
current and planned scholarly activities, complete resume, and samples of published papers from refereed
professional journals. Include the names and complete
contact information for three individuals who would be
willing to provide letters of reference.

Qualifications:
Candidates must have a PhD/MPH or equivalent with a
specialty in epidemiology. There must be evidence of:
1) scholarship and extramural funding, 2) competency
in research design and familiarity with public health
work settings, 3) experience directing graduate students’
research, and 4) teaching expertise in epidemiology, biostatistics and quantitative analysis. Proven ability as a
principal investigator and as a contributor to a collaborative, multidisciplinary department is expected.
Responsibilities:
Independent and collaborative research that is disseminated in national and international forums is required.
Extramural funding for research and the support of
graduate students is expected. Teaching courses in the
area of epidemiology at both the graduate and under-

Compensation:
Purdue University has a very competitive salary structure
which is commensurate with the qualifications of the applicant. The University has a comprehensive and generous benefits package with attractive retirement and medical options.

Gerald C. Hyner, Professor and Chair
Epidemiology Search Committee
The Department of Health & Kinesiology
Purdue University
800 W. Stadium Ave., Lambert Building
West Lafayette, Indiana 47907-2046
(765) 494 3151
(765) 496 1239 facsimile
hyner@purdue.edu

Timetable:
Applications will be accepted until the position is filled.
The review process will commence on November 15, 2004.

Purdue University (1869) is the Land Grant institution in the State of Indiana and a member of the Big Ten Conference. There are 38,653
undergraduate and graduate students enrolled at its 650 acre West Lafayette campus. A full time faculty of nearly 2,200 men and women
contribute to the research, teaching, and engagement missions of the University. The Health & Kinesiology Department is one of 11 departments in the School of Liberal Arts. The HK Department is actively engaged in interdisciplinary research and teaching with numerous departments in several Schools, the Center on Aging and the Life Course, the Regenstrief Center for Healthcare Engineering, and the
obesity research group, among others. The opportunities for collaborative research and interdisciplinary scholarship are substantial. The
University is committed to increasing diversity throughout campus and in all academic programs. Purdue is located in historic
Tippecanoe County which is north of Indianapolis and south of Chicago on the banks of the Wabash River.
PURDUE UNIVERSITY IS AN “EQUAL OPPORTUNITY/EQUAL ACCESS/AFFIRMATIVE ACTION” EMPLOYER
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Department of Health and Human Services
National Institutes of Health
National Institute on Deafness and
Other Communication Disorders

The National Institute on Deafness and Other Communication Disorders, a major research component of the National Institutes of Health
(NIH) and the Department of Health and Human Services, is recruiting for a Translational Research Branch Chief for the scientific and
administrative management of a translational research program in deafness and other communication disorders. The Branch is responsible for the planning, design, implementation and administration of the NIDCD research program in translational research, epidemiology, and
clinical trials (Phase I, II, and III) of pharmacological, surgical and behavioral interventions for diseases and disorders of hearing, balance,
smell, taste, voice, speech and language.
The candidate should possess an M.D. or Ph.D. degree in a field relevant to the position and have clinical research experience. The ideal
candidate should have a background in the mission areas of NIDCD with leadership/managerial skills and experience in the design and
conduct of clinical studies and trials and/or in the evaluation of behavioral or therapeutic interventions.
Salary is commensurate with qualifications and research experience and it includes a full Federal benefits package (which include retirement, health, life and long term care insurance, Thrift Savings Plan participation, etc.). Relocation expenses will be paid. Physicians
may also be eligible to receive a Physicians Comparability Allowance up to $30k per year, depending on qualifications/experience.
For qualifications required, evaluation criteria, and application instructions, view the vacancy announcements at:
http://reports.cit.nih.gov/jobsnih/advacsearch.asp. Announcement Number: NIDCD-04-001 for candidates with M.D.s and NIDCD-04-002
for candidates with Ph.Ds. For additional information on application procedures, call Ms. Felix at (301) 594-2286. Applications must
be postmarked no later than January 18, 2005.

DHHS and NIH are Equal Opportunity Employers

Tenure-track Assistant Professor

University of Florida
College of Medicine
Institute for Child Health Policy and the
Dept. of Epidemiology & Health Policy
Research

We are seeking a health services researcher with very strong
analytical and statistical skills and a focus on children’s health.
Responsibilities will be mostly research, with teaching limited
to masters and PhD students.

The Institute for Child Health Policy and the Department of
Epidemiology & Health Policy Research in the University of
Florida College of Medicine seeks a health services researcher
for a full-time tenure-track Assistant or Associate Professor position of research and teaching in an expanding child health
services research program. The position will require active collaboration with other social and behavioral scientists and clinicians in the Institute, Department, and University on the design and implementation of research programs related to
children and youth. Current studies underway include examination of health care delivery system factors influencing child
and adolescent outcomes of care, development of health care
financing and reimbursement strategies, development of the
medical home in safety net settings, community intervention
trials, public policy evaluations, and epidemiological studies,
with a particular focus on youth. The candidate will join an active research program in a multidisciplinary environment that
includes psychologists, sociologists, biostatisticians, economists, and social epidemiologists.

Specific requirements for the position include: (1) an earned
doctorate in health services research, public health, sociology,
psychology, or other social sciences field; and (2) a minimum of
two years of research experience. Primary criteria for appointment include demonstrated expertise in child health services
research, ability to author peer-reviewed publications, and
grant proposals, interest and ability in collaborative multi-disciplinary research. Applicants at the Associate level must
demonstrate a solid program of research and track record in
attracting extramural funding.
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The position is available on or about July 1, 2005. Interested
applicants should email a letter of interests, curriculum vita,
two recent papers, and list of three references by January 1,
2005, to lmy@ichp.ufl.edu, or mail to Lise Youngblade, PhD,
Institute for Child Health Policy, Department of Epidemiology
& Health Policy Research, University of Florida College of
Medicine, 1329 SW 16th Street, room 5287, PO Box 100177,
Gainesville, FL 32608. EOE
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Associate Director of Behavioral Research
The National Cancer Institute, a major research component of the National Institutes of Health (NIH)
and Department of Health and Human Services (DHHS), seeks a senior scientist to serve as Associate
Director of the Division of Cancer Control and Population Sciences (DCCPS). The individual will
lead the Behavioral Research Program (BRP), which includes the Office of the Associate Director
and the following five branches: Applied Cancer Screening Research, Basic Biobehavioral Research,
Health Communication and Informatics Research, Health Promotion Research, and Tobacco Control
Research. The successful applicant will play a central and highly visible leadership role in the NCI’s
efforts in the social and behavioral sciences and their application to cancer prevention and control.
The Associate Director provides scientific and administrative leadership for the entire program, supervises the staff of the Office of the Associate Director and the five branch chiefs, and represents the
NCI to a wide variety of professional, academic, and advocacy organizations. In addition, the
Associate Director develops and facilitates collaborations with other social and behavioral science research funders, including NIH Institutes and Centers, the National Science Foundation, the Centers
for Disease Control and Prevention, and many non-governmental organizations. The Behavioral
Research Program’s grants, contracts, interagency agreements and operating budgets totaled over 140
million dollars in Fiscal Year 2003. This includes over 275 grants and 19 interagency agreements.
This challenging and highly visible role requires broad scientific expertise, a passion for public service, a commitment to collaboration, and an ability to develop effective strategies for overcoming barriers to scientific progress and its application. Candidates must have a Ph.D. or equivalent degree in
the social or behavioral sciences, public health, medicine, or a related discipline and a strong record
of peer-reviewed publications relevant to health behavior etiology, mechanisms, and/or intervention.
Experience in managing complex research projects, scientific staff, training programs, interdisciplinary collaborations, or funding programs is highly valued. The BRP of the DCCPS provides a unique
and nationally visible multidisciplinary environment that participates in NCI’s many internship, postdoctoral training and visiting scientist programs. The DCCPS also is committed to addressing health
disparities through transdisciplinary research and its effective dissemination. This is an excepted service position (Title 42) with a salary range of $147,476 - $175,700. Please submit a letter of interest,
including the names of at least three references and a cv to Robert T. Croyle, PhD, Director, Division
of Cancer Control and Population Sciences, National Cancer Institute, 6130 Executive Blvd., Room
6138, Rockville, MD 20852. Applications will be considered until the position is filled. For more information about DCCPS/NCI, see www.cancercontrol.cancer.gov.
Selection for this position will be based solely on merit, with no discrimination for non-merit reasons such
as race, color, gender, national origin, age, religion, sexual orientation, or physical or mental disability.

THE DHHS/NIH/NCI ARE EQUAL OPPORTUNITY EMPLOYERS
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Branch Chief for Health Communication and
Informatics Research, Behavioral Research Program
The National Cancer Institute, a major research component of the National Institutes of Health (NIH)
and Department of Health and Human Services (DHHS), seeks a senior scientist to serve as Chief of
the Health Communication and Informatics Research Branch within the Behavioral Research
Program (BRP) of the Division of Cancer Control and Population Sciences (DCCPS).
The successful applicant will play a central leadership role in NCI’s expanding efforts to accelerate
progress in the science of health communication and informatics and the application of this knowledge to cancer prevention, control, and quality of care. The Branch Chief provides scientific oversight
of an extramural grants program, develops new research initiatives, represents NCI to relevant professional, academic and advocacy organizations, supervises branch staff, and participates in BRP and
DCCPS planning and priority-setting to move communication research to practice in areas such as tobacco control, energy balance, and cancer screening. Effective collaborations within the NCI, including the Office of Communications and the Center for Strategic Dissemination, and with other NIH
Institutes and Centers and Federal agencies, such as the Centers for Disease Control and Prevention
and the Agency for Healthcare Research and Quality, are essential for the continued success of the
program.
This challenging and highly visible role requires broad scientific expertise, a passion for public service, a commitment to collaboration, and an ability to develop effective strategies for overcoming barriers to scientific progress and its application. Candidates must have a Ph.D. or equivalent degree in
behavioral science, public health or a related discipline, a strong record of peer-reviewed publications,
and substantial experience in health communication research. Scientific expertise in health behavior
change, health communication technology, consumer health informatics, and the development and
evaluation of communication interventions in medical or public health settings are especially desirable. The BRP of the DCCPS provides a unique and nationally visible multidisciplinary environment
that participates in NCI’s many internship, postdoctoral training and visiting scientist programs. The
DCCPS also is committed to addressing health disparities through transdisciplinary research and its
effective dissemination. This is an excepted service (Title 42) position with a salary range of
$125,304 – 147,475. Please submit a letter of interest, including the names of at least three references
and a CV to Robert T. Croyle, Ph.D., Director, Division of Cancer Control and Population Sciences,
National Cancer Institute, 6130 Executive Blvd., Room 6138, Rockville, MD 20852. Applications
will be considered immediately and will be accepted until the position is filled. NCI/NIH is an equal
opportunity employer. For more information about DCCPS/NCI, see www.cancercontrol.cancer.gov.
Selection for this position will be based solely on merit, with no discrimination for non-merit reasons such
as race, color, gender, national origin, age, religion, sexual orientation, or physical or mental disability.

THE DHHS/NIH/NCI ARE EQUAL OPPORTUNITY EMPLOYERS
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TRAINING
OPPORTUNITY

Public Health Prevention
Service
The Centers for Disease Control and Prevention
(CDC) invites applications for the Public Health
Prevention Service (PHPS), a 3-year national training and
service program for masters-level health professionals. The
ninth class of 25 participants is scheduled to begin in
September 2005.
The PHPS program focuses on public health program
management and provides Prevention Specialists with
experience in program planning, implementation, and evaluation through specialized hands-on training and mentorship at CDC and state and local health agencies. Formal
instruction is also provided in program management,
epidemiology, surveillance, emergency response, and project evaluation. Prevention Specialists participate in a variety of activities, including seminars, evaluation projects,
web-based training, temporary duty assignments, and conferences designed to provide them with essential public
health management skills.
The first year of the PHPS program, Prevention
Specialists will have two different assignments at CDC.
The second and third years will be spent in a single
assignment, with a variety of responsibilities, in a state
or local health agency. These assignments prepare
Prevention Specialists for program management positions
in state, local, and federal health agencies, as well as
voluntary, community, and managed-care organizations,
upon completion of the Program.
Eligibility: Professionals with a strong interest in a career in
public health, a master’s degree related to public health, and
U.S. citizenship. At least one year of public health work
experience, which may include an internship or a thesis project in a community setting, as part of a master’s degree, is
highly desirable. Starting salary is approximately $41,000 with
annual increases. Benefits include vacation, sick leave, health
insurance, and some relocation expenses. Expenses associated
with the interview are the responsibility of the applicant.
Application deadline: January 15, 2005
For further information or an application: Public
Health Prevention Service, Division of Applied Public
Health Training, Epidemiology Program Office, Centers for
Disease Control and Prevention, 1600 Clifton Road, NE,
MS E-92, Atlanta, GA 30333, e-mail: phpsepo@cdc.gov
Phone: 404.498.6162.
http://www.cdc.gov/epo/dapht/phps.htm
EOE
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FACULTY POSITIONS
Community Health Interventions,
Behavioral Health Interventions, and
Health Services Research/Health Policy.
The Section on Social Sciences and Health Policy in the Department of Public Health Sciences at Wake Forest
University School of Medicine invites applications for tenure-track faculty positions (rank open) in any of the
following areas:
1) Community Health Interventions: We are seeking applicants with research expertise in community interventions (e.g., community organizing, social marketing, design and/or analysis of community trials).
Candidates’ interests may cut across disease areas, behaviors, and populations. Interest in health disparities is
highly desirable.
2) Behavioral Health Interventions. Applicants with expertise in behaviorally-based interventions related to
health behavior change and/or health promoting behaviors are sought to develop new research initiatives and
work collaboratively on multidisciplinary projects in such areas as exercise, diet, cancer screening behaviors,
adherence to treatment protocols, minority health, and reducing barriers to health care and health promoting
behaviors. The successful applicant must possess a broad theoretical knowledge of behavior change and social science models, and have prior experience in behaviorally-based research interventions. Candidates’ interests may cut across disease areas, behaviors, and populations.
3) Health Services Research/Health Policy/Health Economics. We are seeking applicants with research expertise in the study of the institutional, legal, ethical, political, professional, and/or financial systems that affect the delivery of medical care, with a focus on how these systems interact with each other, their effects on
cost, quality, effectiveness and accessibility of care, and how these systems might be improved or reformed.
Applicants must have a Ph.D. or other terminal degree in
a field relevant to the position, such as public health,
health behavior, sociology, communication, psychology,
public policy, institutional or macro-economics, political
science, or law. Experience in collaborative research in a
multidisciplinary setting and excellent written and oral
communication skills are required. The successful applicant should have a strong publication record. Experience
in teaching at the graduate level and a history of extramural funding is highly desirable.
The Department of Public Health Sciences has over 45
faculty and 200 staff in three sections: Social Sciences
and Health Policy, Epidemiology, and Biostatistics. The
Department, which obtained over $28 million in extramural research funding in 2003, ranks second in NIH funding among medical school departments of public health
and preventive medicine. The Section on Social Sciences
and Health Policy is comprised of over 75 staff, 15 faculty
and 18 joint/cross-appointment faculty with training in
psychology, sociology, economics, behavioral epidemiology, gerontology, public health, medicine, nursing, and
law. Areas of excellence include: quality of life, patient
satisfaction, women’s health, health services research,
substance abuse, cardiovascular disease, cancer, community health, violence prevention, and health policy.

December 2004, Vol 94, No. 12 | American Journal of Public Health

Opportunities for collaboration exist with other clinical
and basic science departments as well as the Wake Forest
University Comprehensive Cancer Center, the Women’s
Health Center of Excellence, the Brenner Center for
Child and Adolescent Health, the Maya Angelou
Research Center on Minority Health, the Center for
Health Care Research and Quality, and the Center for
Community Research. For information about the
Department, visit: http://www.phs.wfubmc.edu/home.cfm.
For information about the Section of Social Sciences and
Health Policy, please visit:
http: //www.phs.wfubmc.edu/sshp.home.cfm
Applicants should send a copy of their current CV, a letter indicating area(s) of expertise and interest in the position, and a list of three references to: Michelle
Naughton, Ph.D., Search Committee Chair, Section on
Social Sciences and Health Policy, Department of Public
Health Sciences, Wake Forest University School of
Medicine, Medical Center Boulevard, Winston-Salem,
NC 27157-1063. Applications will be accepted until
February 15, 2005.
Wake Forest is committed to equal opportunity, affirmative action
and the diversity of its faculty and staff. Women and minorities are
strongly encouraged to apply.
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Director
Clinical Research Unit

Denver, Colorado
Kaiser Permanente of Colorado is accepting applications for the Physician
Director of Research of the Clinical
Research Unit (CRU.) Kaiser
Permanente of Colorado is a nonprofit group model HMO, consisting
of the Medical Croup with over 600
physicians and the Kaiser Foundation
Health Plan of Colorado (Health Plan)
with 417,000 members. Kaiser
Permanente of Colorado has an outstanding record of innovation, and excellence in clinical care and has had a
fully automated medical record in
place for six years, which complements the comprehensive administrative databases that have been in place
since 1990.
The mission of the CRU is to develop,
conduct and translate high-quality research into practice. The CRU, with a
budget of $9 million in 2003, 12 investigators and a staff of 70, focuses on
translational research, including health
services, behavioral and clinical research. CRU conducts federal, foundation, and industry funded research, including
multiple
research
collaborations with similar units in
other HMOs and academic medical
centers.
Applicants must be physicians who
possess leadership experience, including a successful track record of developing staff, building relationships, and
developing and promoting a strategic
vision for health services, behavioral
and clinical research. In addition, applicants should have several years of
research experience, including success
in obtaining grant funding from federal agencies such as the NIH, AHRQ,
and CDC, and experience supervising
large and multi-institutional grants.
Additional formal training in research
methodologies (e.g., MPH or comparable training) is desirable. Please
contact: Chantal Papez/Physician
Recruitment, 303-344-7302, E-Mail:
chantal.papez@kp.org FAX 303344-7818 EOE, M/F, V/H
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Director: School of Public Health, SDSU
San Diego State University (SDSU) is seeking an innovative and energetic
academic leader to serve as Director of the Graduate School of Public
Health (GSPH). SDSU has a highly diverse student population of over
32,000 students, including approximately 6,000 graduate students. With
72 master’s programs and 15 joint doctoral programs, SDSU is a Carnegie
Foundation Doctoral/Research Intensive University. During the past year,
SDSU received $123 million in grants and contracts.
The GSPH offers one undergraduate degree with about 100 majors, 6 MPH
and joint MPH degrees in epidemiology, health promotion, health services
and occupational and environmental health, 2 MS degrees in environmental health and two Ph.D. degrees in Epidemiology and Health Behavior.
The School has approximately 350 graduate students. In 2003, the School
generated more than $22 million in extramural research and contract
funds. Additional information is available at publichealth.sdsu.edu.
The Director is the chief administrator of the GSPH, reports to the Dean,
College of Health and Human Services, and serves as a member of the
Executive Advisory Council. The Director oversees operation of all
Divisions and works closely with Division Heads who serve on an
Executive Committee chaired by the Director. The Director is responsible
for administering the budget, guiding the educational, professional, and
research missions of the School, supervising staff, securing resources, and
representing and promoting the School within governmental and public
health institutions and the local, national and international communities.
Qualifications The successful candidate will have an earned doctorate
and excellent leadership and interpersonal skills, with capabilities for promoting collegiality, building consensus, and mentoring faculty, students
and staff. The candidate shall be an effective communicator, able to promote the School’s goals in the University and the professional and general
communities. The candidate will have extensive peer reviewed published
public health research, including NIH, CDC, or equivalent extramural
support. The candidate should also have generated external financial support for instructional and other academic advancement activities.
Thorough knowledge of the management and operation of academic and
research programs is expected, including advancing diversity, working effectively in a multicultural campus and community, and having the capacity to expand the School’s academic and research programs regionally,
nationally, and internationally.
Applications/Nominations Nominations are welcome. Candidates may
apply directly by sending a letter of application, curriculum vitae, and the
names, addresses, phone/fax numbers, and email of at least five referees.
References will only be contacted with permission of the candidate.
Application review will begin November 2004 and continue until the position is filled. Send all communications to: Chair, Director’s Search
Committee, Graduate School of Public Health, San Diego State
University, 5500 Campanile Drive, San Diego, CA 92182-4162.
SDSU is a Title IX equal opportunity employer and does not discriminate against individuals on
the basis of race, religion, national origin, sexual orientation, gender, marital status, age, disability, or veteran status, including veterans of the Vietnam era.
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BROWN
MEDICAL
SCHOOL
Tenure Track
Assistant Professor
Department of Mental Health
The Department of Mental Health
seeks individuals for a tenure-track
Assistant Professor position. Our mission is to advance understanding of the
occurrence, causes, and consequences
of mental health and mental and behavioral disorders, in order to improve
health in the general population, and to
prevent and control these disorders
and their associated impairments, disabilities, and handicaps. Department
faculty conduct a wide range of research in a multi-disciplinary environment. The Department is the only academic unit of its type in the world, and
continues a long tradition of leadership
in the field of public mental health.
The most talented candidates in any
area related to research in public mental health are sought. Those with interests and experience in genetic epidemiology, mental health services
research, cognitive health and aging, or
quantitative and biostatistical aspects
of mental health research, are particularly encouraged to apply. Faculty are
expected to teach and to develop their
own externally funded research.
Applicants should have a doctoral level
(M.D. or Ph.D.) education. The successful candidate should have a strong
publication record or an exceptional
potential to publish.
Application reviews will begin in the
Fall of 2004. Interested candidates
should send a letter describing research and teaching interests, names
and addresses of references, and a
Curriculum Vita to:
William W. Eaton, Ph.D.
Professor and Chair
Department of Mental Health
624 N. Broadway, Suite 850
Baltimore, MD 21205
weaton@jhsph.edu
The Johns Hopkins University actively encourages interest from women and minorities and is an affirmative action/equal opportunity employer.

PUBLIC HEALTH PROGRAM/
DEPARTMENT OF COMMUNITY
HEALTH

Assistant Professor of
Epidemiology
(tenure-track)
The Public Health Program in
the Brown Medical School seeks
an epidemiologist for a new
tenure track Assistant Professor
position in the emerging section
of Epidemiology. The position
is part of a five-year expansion
plan for Public Health at Brown
and is available to start July,
2005. Applicants must have a
doctoral degree in
Epidemiology and have an
independent research program
preferably in areas of
international health,
genetic/molecular, reproductive
or infectious disease
epidemiology. Experience
teaching epidemiological
methods at the graduate level is
desirable. Review of
applications will begin on
October 1, 2004, and will
continue until the position is
filled or the search is closed.
Interested applicants should
send a letter of application, at
least 3 letters of reference and
an updated curriculum vitae to:
Chair of Assistant Professor of
Epidemiology Search
Committee, Attention Carol
Mercier, Box G-H1, Brown
University Medical School,
Providence, RI 02912.

Brown University is an
Affirmative Action/ Equal
Opportunity Employer and
actively solicits applications from
women and minorities.

It’s the
giftof a
lifetime.
Making a bequest to the
American Heart Association
says something special about
you. It’s a gift of health for
future generations — an
unselfish act of caring.
Your gift will fund research
and educational programs to
fight heart attack, stroke,
high blood pressure and other
cardiovascular diseases. And
bring others the joy and freedom
of good health.
To learn more about how you
can leave a legacy for the future,
call 1-800-AHA-USA1.
Do it today.
This space provided as a public service.
©1992, 1997 American Heart Association
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Tobacco Control Scientist
Faculty Position
Lombardi Comprehensive Cancer Center
The Cancer Control Program of the Lombardi Comprehensive Cancer
Center is seeking a senior researcher at the Associate Professor level
or higher. The individual filling this position will be an experienced tobacco control scientist with interests and expertise in one or more
areas of tobacco control (e.g., epidemiology and behavior, prevention
and cessation, policy and legislation). Minimum requirements include
a doctoral degree in a behavioral or social science discipline with an
established track record of attracting extramural funding. The successful candidate will join a highly interdisciplinary department of oncology and a cancer control program with active research in cancer
screening, genetic counseling and testing, outcomes, lifespan development/aging, and community outreach. The cancer center’s Cancer
Control & Population Sciences division is also home to a productive
cancer genetics and epidemiology program, with strong tobacco research and biomarker efforts. Georgetown University Medical Center
is comprised of the Lombardi Comprehensive Cancer Center, School of
Medicine, School of Nursing and Health Studies, and a biomedical research enterprise. The medical center is conveniently located in
Washington, DC. Salary and recruitment package will be commensurate with qualifications and experience. Interested individuals should
send a statement of interest, CV, and the names of three references to:
Tobacco Control Scientist Search Committee, Cancer Control Program,
Lombardi Comprehensive Cancer Center, 2233 Wisconsin Avenue,
NW, Suite 317, Washington DC 20007-4104. Inquiries may be directed
to Kenneth Tercyak, PhD by email at tercyakk@georgetown.edu. For
more information, please visit http://lombardi.georgetown.edu.
Georgetown University Medical Center is an equal opportunity employer

Health Services Management at the University of Missouri is recruiting for
two faculty members. Both positions are 11-month tenure-track and candidates should have a Ph.D. or equivalent degree.
An associate/full professor with an established research record in one
of the following areas: organization design and strategy, organization
behavior, or operations management/process improvement. Experience
needed in collaborative research and a commitment to providing leadership within a multidisciplinary research program.
An assistant/associate professor with some demonstrated research in
the organization and management of health systems with research interests in structure, strategy, and performance of integrated health systems. Individuals with specific interest in clinical outcomes and quality
with experience from academic and health services research centers are
strongly encouraged to apply.
The Department of Health Management and Informatics offers graduate programs in Health Services Management (MHA) and Health and
Bio Informatics (MS), both on-campus and as Executive Programs
using distance-learning formats.
Interested candidates should send a cover letter describing qualifications/interests and curriculum vitae to:
Lanis L. Hicks, Ph.D.
Department of Health Management and Informatics
324 Clark Hall
University of Missouri-Columbia
Columbia, MO 65211
Email: HicksL@health.missouri.edu
Phone: (573) 882-6178
Fax [573] 882=6158
http://www.hmi.missouri.edu
The University of Missouri-Columbia is an Equal Opportunity/Affirmative Action
employer. Minorities and women are strongly encouraged to apply. To request ADA
accommodations, please contact our ADA Coordinator at (573) 884-7278 (V/TTY).
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Yale University
School of Medicine
Department of Epidemiology
and Public Health
Division of Health Policy and Administration

Assistant/Associate Professor
Applications are being accepted for a new faculty position at
the Assistant or early Associate Professor level in the area of
health policy and health services research. A doctoral degree
– which may include a PhD, ScD, or a professional doctorate
(e.g., MD) with advanced training in a policy-related discipline
– is required.
We welcome applications from any disciplinary background
(including but not limited to economics, political science, sociology, public health, and public policy). We are especially interested in individuals who apply formal, quantitative methods to policy analysis or health services research. While all
areas of substantive interest will be considered, we hope to
identify candidates in one of three fields of study:
(1) Health Services Research: We encourage applicants
whose research encompasses the individual, organizational, and societal determinants of health and health
care – particularly with regard to minority health services
and vulnerable populations.
(2) Health Policy: Preference will be given to candidates
whose research addresses both the political determinants
of public policy and assessments of program performance. We are interested in individuals who are able to
teach policy development and implementation at the
masters and doctoral level.
(3) Organization, Financing, and Delivery of Health Care.
We seek individuals who are committed to research on
the impact of competition, managed care, regulation, and
other forms of organization on delivery, incentives, and
disparities of care. Candidates should be willing to take an
active role in the activities and administration of our masters program in Health Management.
The successful candidate will have a record of publications in
peer-reviewed journals, a demonstrated ability to compete
successfully for extramural funding, a willingness to work in a
collaborative, interdisciplinary environment, and appropriate
teaching experience.
Salary and rank will be commensurate with experience.
Applications, nominations, and inquiries are all invited. For
full consideration, applicants should submit a letter of interest, a complete curriculum vitae, three letters of reference, and
a writing sample by January 1, 2005 to: Mark Schlesinger, PhD,
Division of Health Policy and Administration, Department of
Epidemiology and Public Health, Yale University School of
Medicine, 60 College Street, Box 208034, New Haven, CT
06520-8034.
Yale University is an affirmative action/equal opportunity employer.
Men and women of diverse racial/ethnic backgrounds and cultures are
encouraged to apply.
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Faculty Positions in
Cancer Control
The Comprehensive Cancer Center of Wake Forest University (CCCWFU) and the Department of Public Health Sciences invite applications for two tenure track faculty positions (rank open) in
Cancer Control.
The successful candidate will participate in an active program in
cancer control as part of an NCI-funded Comprehensive Cancer
Center. The CCCWFU has a large and dynamic group of faculty in
numerous departments collaborating in the areas of cancer screening, quality of life, survivorship, tobacco control, environmental
exposures to cancer, cancer prevention, genetic epidemiology, and
complementary and alternative therapies. The CCCWFU has a
Department of Defense funded Behavioral Center of Excellence,
serves as a CCOP Research Base, and participates in CALGB trials.
The Institution has also recently established the Genomics Center,
with a major focus in prostate cancer. The Department of Public
Health Sciences has over 45 faculty and 200 staff in three sections:
Social Sciences and Health Policy, Epidemiology, and Biostatistics
and is ranked second nationally in NIH research funding among
medical school departments of public health and preventive medicine. Opportunities for collaboration exist with the Maya Angelou
Research Center on Minority Health, the Women’s Health Center of
Excellence, and the Department of Health and Exercise Science.

The faculty position is offered in the Department of Public Health
Sciences, and/or another department, depending upon the applicant’s qualifications and interests. Applicants should have a Ph.D. or
M.D. with additional training/experience in epidemiology, health
services research, clinical trials, behavioral medicine, or molecular/genetic epidemiology. Experience in collaborative research in a
multidisciplinary setting and excellent written and oral communication skills are required. The successful applicant should have a
strong publication record. Experience in teaching at the graduate
level and a history of extramural funding is highly desirable.
Specific area of research is open.
Wake Forest University Heath Sciences is located in WinstonSalem, North Carolina, one hour east of the Great Smoky
Mountains and four hours west of the Atlantic coast beaches.
Applicants should send a letter, curriculum vitae, names of 3 references, and a summary of research interests to Dr. Nancy Avis,
Department of Public Health Sciences, Piedmont Plaza II, Wake
Forest University Health Sciences, Winston-Salem, NC 27157.
Applications will be accepted until the positions are filled. For
more information about the Department of Public Health Sciences,
visit: http://www.phs.wfubmc.edu.

Wake Forest University Health Sciences is an equal opportunity/affirmative action employer. Applications from women and minority candidates are strongly encouraged.

The Faculty of Health Sciences of the American University
of Beirut currently seeks for its Department of Health
Management and Policy a candidate with a Ph.D. degree in
Health Management and Policy or its equivalent in Public
Policy. The candidate should have teaching and demonstrated experience and scholarly productivity in conducting
policy-relevant research and policy analysis with emphasis
on health systems and financing, disparities in access to
healthcare and operations and improvement of public and
private organizations.
This position is available at the ranks of assistant, associate or full professor depending on qualifications. Visiting positions at all levels may
be considered.
Successful candidates are expected to actively participate in the
teaching program of the Department of Health Management and
Policy as well as contribute to research programs in the Department
and the Faculty. For further information about AUB: URL:
http://www.aub.edu.lb and FHS: http://fhs.aub.edu.lb
Interested candidates should submit a complete resume, statement
of teaching and research interests and three letters of reference to:
Huda Zurayk, Dean, Faculty of Health Sciences, American University
of Beirut,3 Dag Hammarskjold Plaza,8th floor,New York,NY 100172303. Fax in Beirut +961-1-744470. E-mail: hzurayk@aub.edu.lb.
Deadline for receipt of applications is January 31, 2005 for a starting date of September 15, 2005.
The American University of Beirut is an Affirmative Action/
Equal Opportunity Employer.
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ASSISTANT OR
ASSOCIATE PROFESSOR LEVEL
The Division of Health Services Research, Department
of Family and Community Medicine, Texas Tech
University Health Sciences Center (TTUHSC), invites
applications for a tenure-track faculty position at either
the Assistant or Associate Professor level. The Division
is a multidisciplinary team of highly productive health
researchers who are seeking a PhD or MD (or equivalent) colleague with expertise in health promotion/behavior and experience in a fundable line of intervention
research among multi-ethnic and underserved populations. This position requires a strong commitment to
academic research and to collaborative work with
physicians. Successful candidates will have published
in peer-reviewed journals and will be qualified to teach
graduate courses in health promotion/behavior.
Salary is commensurate with experience. TTUHSC is
committed to increasing representation of women and
members of minority groups on its faculty and particularly encourages applications from such candidates.
Contact: James Rohrer, Ph.D., Search Committee Chair,
attn. Jane Allison, 3601 4th Street STOP 8143, Lubbock,
TX 79430-8143 or e-mail Jane.Allison@ttuhsc.edu.
TTUHSC is an EEO/AA employer and in compliance with ADA.
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Post-doctoral Training Opportunities at
The University of Illinois at Chicago School of Public Health
The Illinois Public Health Research Fellowship Program at the
University of Illinois at Chicago School of Public Health (UIC SPH)
announces post-doctoral interdisciplinary health protection research training opportunities in preparedness and primary prevention across the life stages, with emphasis on research to reduce
health disparities and promote environmental justice.
Trainees will participate in transdisciplinary teams lead by senior faculty based in the traditional public health disciplines (epidemiology, biostatistics, health policy and administration, community health sciences, and environmental and occupational health
sciences), but focused on the themes of community-based participatory research, acute/emergency response, translational research,
and intervention effectiveness.
Twelve (12) post-doctoral positions are available through this
CDC-funded project. Stipends are consistent with standard federal
training programs and each position is funded for three years.
Applicant qualifications:
•
A doctorate in any of the public health or related sciences by
Summer 2005. Qualifying fields include physiology, engineering,
nursing, sociology, psychology, urban planning, epidemiology,
chemistry, economics, anthropology, toxicology, public policy, etc.
•
Commitment to pursuing research careers in public health and a
strong intellectual curiosity about and willingness to work with diverse disciplines.
Under-represented minority scientists are strongly encouraged to apply.

Assistant Professor, Department of Applied
Behavioral Science, University of Kansas
Full-time, academic year, tenure-track position in health
promotion. We are especially looking for applicants who
can teach, conduct research, and supervise students in behavioral research and application (e.g., applied behavior
analysis and interventions). The position begins on August
18, 2005, contingent on final budgetary approval.
Required qualifications: Ph.D. by August 18, 2005 in a discipline related to health promotion (e.g., psychology, public
health), effective written and oral communication skills,
and ability to work effectively with colleagues on cooperative projects. Additional qualifications include the ability to
teach high-quality courses and/or practica, develop an exemplary program of research, and secure external grant
funding. For a complete position announcement, see
www.ku.edu/~absc or contact Ms. Amy Robbins
(amyr@ku.edu). First consideration will be given to applications received by February 1, 2005. A complete application will include a letter of application, a curriculum vita,
reprints of representative publications, and three letters of
reference. Please send these to Ms. Amy Robbins,
Department of Applied Behavioral Science, 4001 Dole
Human Development Center, University of Kansas, 1000
Sunnyside Avenue, Lawrence, KS 66045-7555. Phone: 785864-0503; fax: 785-864-5202; e-mail: amyr@ku.edu. Search
committee co-chairpersons: R. Mark Mathews (rm-mathews@ku.edu) and Edward K. Morris (ekm@ku.edu).
EO/AA Employer.
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Applicants must be U.S. citizens, non-citizen nationals or lawfully admitted permanent residents at the time of the award.
If interested, please submit:
•
A curriculum vitae
•
Three letters of reference
•
A 2 to 3 page statement of interest that includes primary research
interests, collateral research interests, and specific pilot research
application proposals as well as any proposed publications to be
developed from earlier work. Applications must be submitted to
Ms. Edna Rivera, University of Illinois at Chicago, School of Public
Health (M/C 922), 2121 W. Taylor St, Chicago, IL 60612.
Application deadline: January 31, 2005. Earlier applications are encouraged.
Selected applicants will be invited to a meeting in Chicago to identify
potential primary and cross-disciplinary mentors. Travel support will be
provided. Meetings will take place between December 2004 and March
2005.
For further information contact any of the program directors:
Rosemary Sokas, MD, MOH, Environmental/Occupational Health
Sciences, at sokas@uic.edu
Jack Zwanziger, PhD, Health Policy and Administration, at
jzwanzig@uic.edu
Faith Davis, PhD, Epidemiology and Biostatistics, at fayed@uic.edu
Arden Handler, DrPH, Community Health Sciences, at handler@uic.edu
or visit the UIC SPH website at http://www.uic.edu/sph/

Urology Outcomes
Research Scientist
The Department of Urology at Beaumont Hospital
in Royal Oak, Michigan, is seeking a candidate with
expertise in Health Services Research with emphasis
in Outcomes Analysis.
Requirements for application include possessing
a MPH and/or Ph.D. title with proficiency in one
or more of the following areas:
■ Clinical Trials
■ Survey Research
■ Epidemiology
■ Health Economics
Database management and previous or current
urologic experience is preferred.
Please send curriculum vitae to:
Ananias C. Diokno, M.D.
Beaumont Hospital
Department of Urology
3535 W. Thirteen Mile Road, Suite 438
Royal Oak, MI 48073
Email: adiokno@beaumonthospitals.com
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Yale University School of Medicine

Yale University School of Medicine

Department of Epidemiology and Public Health
Division of Health Policy and Administration

Department of Epidemiology and Public Health
Assistant/Associate Professor

Associate Professor/Professor with Tenure

Program on the Social and Behavioral Sciences

We seek a scholar of national prominence for a senior faculty position
with tenure in the area of health policy or health services research. A
doctoral degree is required.

Yale University School of Public Health, Division of Chronic Disease
Epidemiology/ Social and Behavioral Sciences Program is recruiting for
a position at the Assistant or early Associate Professor level. The position requires a doctoral level degree, evidence of the beginning of a
scholarly career through publications and successful grant writing, and
some teaching experience of master’s and doctoral level courses.

The successful candidate should have a substantial research program
including prominent publications, significant external funding, and expertise in quantitative methods as applied in health-related fields. The
position duties include research, teaching, mentoring doctoral students and junior faculty, and the possibility of Division-level administrative leadership.
Salary and rank will be commensurate with experience. The closing
date for applications is January 1, 2005 or until a successful candidate
has been identified. For full consideration, applicants should submit a
letter outlining their primary research and teaching interests, statement of professional goals, a complete curriculum vitae, and reprints of
published work to:
Jody Sindelar, Ph.D.
Chair, Senior Search Committee Chair
Health Policy and Administration
Department of Epidemiology and Public Health
Yale University School of Medicine
60 College Street
PO Box 208034
New Haven, CT 06520-8034
Yale University is an affirmative action/equal opportunity employer. Men and
women of diverse racial/ethnic backgrounds and cultures are encouraged to apply.

We are developing an exciting new academic program, and looking to
expand to include a focus on understanding and reducing racial/ethnic health disparities. The division has related research programs in
cancer, cardiovascular disease, aging, perinatal epidemiology, genetic
epidemiology, HIV/AIDS, and mental health.The selected candidate will
be expected to collaborate with other faculty, teach, supervise graduate students, and establish an externally funded research program.
The closing date for applications is January 1, 2005 or until a successful
candidate has been identified. Interested applicants should submit a
curriculum vitae, statement of professional goals and three letters of
recommendation to:
Jeannette R. Ickovics, Ph.D.
Director, Social and Behavioral Sciences
Yale School of Public Health
60 College Street, Fourth Floor
PO Box 208034
New Haven, CT 06520-8034
Yale University is an affirmative action/equal opportunity employer. Men and
women of diverse racial/ethnic backgrounds and cultures are encouraged to apply.

YALE SCHOOL OF PUBLIC HEALTH

YALE UNIVERSITY SCHOOL OF MEDICINE

Director, Office of Public Health Practice

Department of Epidemiology and Public Health
Global Health Division

Applications are being accepted for the new non-ladder position of
Director of Public Health Practice. Faculty rank and salary will be commensurate with training and experience. A doctoral degree and at least five
years experience in public health practice are required.
The candidate should be a public health leader/practitioner who can provide leadership, guidance and linkages to practice-based research and education activities in the School and interface with public health programs
in our local community.
The candidate will be expected to establish an independent, extramurallyfunded practice-based research program which contributes to the overall
mission of the school. Teaching responsibilities will include enhancing existing courses and developing new courses in public health practice and
preparedness.
The Director will represent the school in professional activities related to
public health practice, preparedness and leadership and will participate in
relevant state, local, national and international initiatives.
The closing date for applications is January 1, 2005 or until a successful candidate has been identified. Interested applicants should send a full curriculum vitae and a letter describing qualifications and research interests to:
Brian P. Leaderer, Ph.D.
Chair, Public Health Practice Search Committee
Department of Epidemiology and Public Health
Yale University School of Medicine
60 College Street
PO Box 208034
New Haven, CT 06520-8034

Assistant/Associate Professor
The Department of Epidemiology and Public Health, an accredited
School of Public Health at Yale University, is accepting applications for
the position of Assistant/Associate Professor. Applicants must have a
doctoral degree, Ph.D., M.D., or the equivalent. Preference will be
given to applicants who have an interest in global health research with
a focus on prevention of major risk factors for chronic diseases such as
tobacco use, unhealthy diets and physical inactivity, a record of publications in the peer reviewed literature and grant supported research.
The successful candidate will be expected to teach, conduct a program
of independently funded research and collaborate with other investigators.
The closing date for applications is January 1, 2005. Applicants should
send letters outlining primary research and teaching interests, and
statement of professional goals, curriculum vitae and reprints of published work to:
Derek Yach, MB.ChB., M.P.H.
Chair, Global Health Search Committee
Department of Epidemiology and Public Health
Yale University School of Medicine
PO Box 208034
New Haven, CT 06520-8034
Yale University is an affirmative action/equal opportunity employer. Men and
women of diverse racial/ethnic backgrounds and cultures are encouraged to apply.

Yale University is an affirmative action/equal opportunity employer. Men and
women of diverse racial/ethnic backgrounds and cultures are encouraged to apply.
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ASSISTANT
PROFESSOR
OF HEALTH
PROMOTION
Coastal Carolina University, Program in
Health Promotion, Department of Health,
Physical Education, and Recreation, in the
College of Education, announces a fulltime, tenure-track Assistant Professor position beginning in August 2005.
QUALIFICATIONS: Earned Doctorate in
Public Health or Health Promotion, evidence of scholarly productivity and excellence in teaching. CHES certification and
technology skills are preferred.
RESPONSIBILITIES: Undergraduate instruction in health promotion will be selected from, but not limited to, family life
and sexuality, epidemiology, personal and
community health, and philosophy and
principles of health promotion/education. Position requires advisement of undergraduate students, mentoring student
research, establishing a record of scholarship and professional service/outreach,
collaboration with related academic programs, and assisting in undergraduate
program approval.
Coastal Carolina University is a growing,
state-supported institution with increasing emphasis placed on faculty-student
research and public service. Coastal
Carolina University is located approximately nine miles from Myrtle Beach,
South Carolina enrolling nearly 7,000 students from 48 states and 50 countries.
The University offers baccalaureate degree programs in 36 major fields of study
and master’s degrees in education and
marine science.
Interested applicants should send a letter
of application, current vita, official transcripts of all undergraduate and graduate
coursework, evidence of CHES certification, and three (3) letters of recommendation to: Dr. Sharon Thompson, Department
of Health, Physical Education, and
Recreation, Spadoni College of Education,
Coastal Carolina University, PO Box
261954, Conway, SC 29528-6054. To ensure full consideration, application materials must be received by January 5, 2005.
Coastal Carolina University is an EO/AA
employer.

Tenure-Track
Epidemiologist
Position Vacancy
Department of Microbiology, Montana
State University seeks to fill tenure track
position in epidemiology at rank and salary
commensurate with candidate’s qualifications. Position is funded for first five years
through the IDeA Network of Biomedical
Research Excellence (INBRE) program.
Incumbent will work with cross-disciplinary
teams to study human and animal disease
vectors.
Responsibilities include:
• Conducting externally funded research in
environmental and/or infectious disease
epidemiology involving undergraduate
and graduate students.
• Developing and teaching senior/grad level
course in epidemiology and/or biostatistics.
• Participating in MSU’s biomedical networking program.
Required:
• Ph.D., M.D., DVM or equivalent.
• At least 2 years of post-doctoral experience in epidemiology, public health, biostatistics or related scientific field.
• Record of publishing in peer-reviewed
journals.
• Potential to develop and maintain independent research program in environmental and/or infectious disease epidemiology.
• Teaching experience in a classroom environment.
• Experience in mentoring undergraduate
and graduate students engaged in independent research.
Preferred:
• Expertise and/or interest in environmental and infectious zoonotic disease epidemiology, social epidemiology or ecology
of agents of infectious disease important
to the State and local communities
• Experience in preparing proposals for research.
• Prior research involving rural and/or
American Indian communities
Screening begins November 3, 2004 and
continues until suitable candidate is hired.
Send curriculum vitae, letter addressing the
required and preferred qualifications and
outlining your research interests, and the
names and addresses of five references to:
Epidemiologist
Search
Committee,
Department of Microbiology, P.O. Box
173520. Montana State University,
Bozeman, MT 59717-3520. Electronic applications with signed hard copy letter of
application accepted. Direct inquiries to Dr.
Gill Geesey (phone: 406-994-3820; email:
gill_g@erc.montana.edu).

APHA’s
CareerMart
is now
offering Career
Coaching
Services.

Resumé and
cover-letter
writing—
guaranteed
interviews in
30 days or a
free rewrite!
Go to
www.apha.org/
career
and register!
(APHA members only)

ADA/EO/AA/Veteran’s Preference Employer.
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