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PREFACE vii

Preface

Participating in the development of this Institute of Medicine report has
been of special importance to me. I have worked for over 40 years to identify
social and behavioral factors that could be useful in improving health and
wellbeing and it is especially satisfying to now work with colleagues to assess
the progress that has been made in this effort. My first exposure to this field
took place in 1957 when I entered the first graduate training program at Yale
University in what was then called Medical Sociology. The Commonwealth
Fund supported four students in that first class. Other people were already at
work on these issues, notably David Mechanic who was a member of the
committee for this report, but the program at Yale was the first, formal
institutionalized recognition of the existence of the field.

Ten years later, Professor Leo Reeder and 1 convened a conference in
Phoenix, Arizona, to review the work that was being done in the social and
behavioral sciences with special reference to the most vigorously studied
disease at the time: coronary heart disease. A group of distinguished scholars
spent several days assessing the evidence. In our report of the conference,* we
concluded that progress was being made (but not enough to warrant
interventions) and that more research was needed. Progress since then has been
made but there have been at least as many false starts and dead ends as
successes. But the field has grown enormously and it is entirely reasonable that
we now pause again to assess the state of the field.

* S.Leonard Syme and Leo G.Reeder (eds.), Social stress and cardiovascular disease.
Milbank Memorial Fund Quarterly, Vol. XLV, April 1967.
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PREFACE viii

The charge to our committee was both clear and challenging: to identify
promising areas of social science and behavioral research that could improve
the public's health. The committee met for the first time in the spring of 1999 to
consider this charge and to think about ways to best address it. That first
meeting was a difficult one and it was not until after our second meeting that we
finally were able to reach our first two decisions: one of these decisions—by far
the easiest one—was to focus attention not only on the behavior of individuals
but also on the social forces in the environment that shape and support such
behavior. The second decision was more difficult and controversial: we decided
not to focus our work on such clinical disease categories as coronary heart
disease, arthritis, and cancer, because most behavioral and social factors affect
many diseases. For the same reason, we decided not to organize our work
around such disease risk factors as smoking, overeating, and physical inactivity.
We decided instead to emphasize the role of social and behavioral factors as
they influence health and disease at various stages of the life cycle.

This was a difficult decision because almost everything we do in the health
field is organized around clinical diseases. While this way of thinking about
health may be appropriate for the diagnosis and treatment of disease in
individuals, it may not be as useful in thinking about the prevention of disease.
Our success in preventing most infectious diseases involved classifying them
not on the basis of their clinical characteristics but on their modes of
transmission. Thus, by considering diseases as being water, food, air, or vector
borne, one could more effectively target prevention efforts. We thought we
could adopt this conceptual model in thinking about the diseases of concern
today.

Our next decision was to invite some of the most thoughtful scholars in the
nation to prepare papers that addressed this model in their particular area of
expertise. The papers they wrote provide a valuable and unique resource that we
hope will stimulate new thinking regarding social and behavioral interventions.
These papers were of great help to the committee but to further enhance their
value, the committee invited an additional group of 33 distinguished researchers
and practitioners to provide their assessments of these papers. All of these
experts were carefully chosen because they brought a diversity of opinion about
and experience with intervention programs. The committee's final
recommendations are based therefore not only on its own deliberations but also
on the considered judgement of a larger group of outstanding thinkers with
diverse backgrounds and experience. I hope this report will stimulate a dialogue
about its importance for health in our society.

S.Leonard Syme, Ph.D.

Chair
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1

RESEARCH

Promoting Health: Intervention Strategies
from Social and Behavioral Research

INTRODUCTION

At the dawn of the twenty-first century, Americans enjoyed better overall
health than at any other time in the nation's history. Rapid advancements in
medical technologies, breakthroughs in understanding some of the genetic
underpinnings of health and ill health, improvements in the effectiveness and
variety of pharmaceutical interventions, and other developments in biomedical
research have helped to develop cures for many illnesses and to extend and
improve the lives of those with chronic diseases. In support of these efforts, the
vast majority of the nation's health research resources have been directed
toward biomedical research endeavors. By itself, however, biomedical research
cannot address the most significant challenges to improving the public's health
in the new century. Approximately half of all causes of mortality in the United
States are linked to social and behavioral factors such as smoking, diet, alcohol
use, sedentary life-style, and accidents (McGinnis and Foege, 1993). Yet less
than 5% of the approximately $1 trillion spent annually on health care in the
United States is devoted to reducing risks posed by these preventable conditions
(Centers for Disease Control and Prevention, 1992; Health Care Financing
Administration, 2000). Behavioral and social interventions therefore offer great
promise to reduce disease morbidity and mortality, but as yet their potential to
improve the public's health has been relatively poorly tapped.

Within this context, the Institute of Medicine (IOM) Committee on
Capitalizing on Social Science and Behavioral Research to Improve the Public's
Health (hereafter referred to as “the committee”) was charged to help identify
promising areas of social science and behavioral research that may address
public health needs. Although this report is not intended as an encyclopedic
review
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of the growing literature on social and behavioral interventions that may
improve health, it serves to assess whether this knowledge base has been useful,
or could be useful, in the development of broader public health interventions.

To aid the committee, 12 papers were commissioned from some of the
nation's leading experts to review these issues in detail (see paper
contributions). The first of these papers provides a descriptive overview of the
challenges posed in understanding the role of behavioral and social factors in
health and the distribution of disease. The second paper considers how social
and behavioral factors contribute to socioeconomic and racial/ethnic health
disparities. Five papers then discuss what has been learned in behavioral and
social research that is of value in improving health at different stages of life.
Three papers examine specific “levers” for public health intervention: media
and public health marketing; legislation and public policy; and efforts to
enhance the social capital of communities. In addition, one paper was
commissioned to provide a review of psychosocial and biobehavioral
interventions in disease processes, an area of research that offers promise to
uncover specific mechanisms linking social and behavioral forces to health. Of
necessity, all of these papers deal with one or another particular aspect of the
problem. For this reason, one paper was commissioned to consider all of these
issues simultaneously in a multilevel, multidisciplinary approach. The case of
tobacco control is used to illustrate this type of multifaceted intervention
program.

When these papers were completed, the committee invited the authors to
attend a symposium held at the Emory Conference Center in Atlanta, Georgia.
In addition, 33 discussants were invited to comment on the papers. These
discussants were specifically chosen not only because of their expertise in the
subject matter, but also because they brought to the discussion a diversity of
opinions and experience with intervention efforts. The committee's report
reflects a careful consideration of information presented in these papers, as well
as in the symposium discussion.

A Social Environmental Approach to Health and Health
Interventions

The committee examined a wide range of social and behavioral research
that was intended to promote the health and well-being of individuals, their
families, and their communities, and found an emerging consensus that research
and intervention efforts should be based on an ecological model. This model
assumes that differences in levels of health and well-being are affected by a
dynamic interaction among biology, behavior, and the environment, an
interaction that unfolds over the life course of individuals, families, and
communities (Satariano, in press). This model also assumes that age, gender,
race, ethnicity, and socioeconomic differences shape the context in which
individuals function, and therefore directly and indirectly influence health risks
and resources. These demographic factors are critical determinants of health
and well-being and
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should receive careful consideration in the design, implementation, and
interpretation of the results of interventions.

This ecological model is best operationalized by a social environmental
approach to health and health interventions. This approach places emphasis on
how the health of individuals is influenced not only by biological and genetic
functioning and predisposition, but also by social and familial relationships,
environmental contingencies, and broader social and economic trends. The
model also suggests that intervention efforts should address not only
“downstream” individual-level phenomena (e.g., physiologic pathways to
disease, individual and lifestyle factors) and ‘“mainstream” factors (e.g.,
population-based interventions), but also “upstream,” societal-level phenomena
(e.g., public policies).

The latter two sets of health influences, however, have not received the
same degree of scientific attention as individual-level phenomena, due in part to
their inherent challenges. One challenge posed by population or societal-level
research is that it is methodologically complex and requires different methods
than individual-level research. As a result, some population-level research has
been less conclusive because it is at an earlier stage of scientific development
and sophistication. In addition, population-level interventions may raise social,
political, and ethical questions regarding attempts to change social conditions,
as changes may produce unintended effects. Further, individuals subject to
change efforts rarely have an opportunity to offer consent to the intervention.

Evidence is emerging, however, that societal-level phenomena are critical
determinants of health, and not just for those at the lower rungs of the
socioeconomic hierarchy. Greater scientific attention must be given to the
development of upstream interventions, for several reasons. First, many of the
risks for disease and poor health functioning are shared by large numbers of
people. Stress, insufficient financial and social supports, poor diet,
environmental exposures, community factors and characteristics, and many
other health risks may be addressed by one-to-one intervention efforts, but such
efforts do little to address the broader social and economic forces that influence
these risks. Further, one-to-one interventions do little to alter the distribution of
disease and injury in populations because new people continue to be afflicted
even as sick and injured people are cured. It therefore may be more cost-
effective to prevent many diseases and injuries at the community and
environmental levels than to address them at the individual level.

Second, a social environmental approach is useful because many
population groups have a characteristic pattern of disease and injury over time,
even though individuals come and go from these groups. This suggests that
there may be something about the group or the broader social and
environmental conditions in which they live that either promotes or discourages
injury and disease among individuals in these groups. This patterned
consistency of disease rates among various social and cultural groups
emphasizes the importance of social and other environmental factors in disease
etiology. The identification of these factors is important in order to develop
intervention programs to prevent or control disease.
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Third, there is impressive evidence from previous work in infectious
diseases and injury control that an environmental approach can be successful.
There is strong evidence (McKeown, 1976; McKinlay and McKinlay, 1977;
Fogel, 1994) that the dramatic decline since 1900 in overall mortality in both
Britain and the United States cannot be explained by the introduction and use of
medical interventions. Indeed, many medical measures against disease (both
chemotherapeutic and prophylactic) were introduced several decades after a
marked decline in mortality from these diseases already had taken place. In fact,
it has been argued that most of the decline in mortality during the second half of
the nineteenth century was primarily due to improvements in hygiene and to
rising standards of living, especially improved nutrition. Likewise, the marked
reduction in motor vehicle crash deaths and injuries that has been achieved over
the past 50 years is due largely to improvements in the design of crashworthy
automobiles, the construction of safer roadways, and to recent changes in social
norms regarding alcohol use and seat-belt use (Institute of Medicine, 1998;
Centers for Disease Control and Prevention, 1999).

A fourth reason for an environmental approach to disease prevention and
health promotion is that while some behavioral interventions have succeeded in
improving health behaviors, many narrow, individually focused models of
behavior change have proven insufficient in helping people to change high-risk
behavior. The importance of this problem is illustrated by interventions such as
the Multiple Risk Factor Intervention Trial. In this study, 6,000 men who were
in the top 10%—-15% risk group in the nation because of their high rates of
cigarette smoking, hypertension, and hypercholesterol levels were enrolled in a
6-year intervention program. They knew ahead of time of their risk status, the
behavioral changes they would be required to make, the difficulties they faced,
and the time they would need to invest to improve their health. The intervention
was well-funded, well-staffed, and used the best behavior change techniques
available at the time. The results were disappointing: 62% of these men
continued to smoke after 6 years of effort, 50% still had hypertension, and very
few men had changed their eating patterns (Multiple Risk Factor Intervention
Trial Research Group, 1981, 1982).

To prevent disease, we increasingly ask people to do things that they have
not done previously, to stop doing things they have been doing for years, and to
do more of some things and less of other things. Although there certainly are
examples of successful programs to change behavior, it is clear that behavior
change is a difficult and complex challenge. It is unreasonable to expect that
people will change their behavior easily when so many forces in the social,
cultural, and physical environment conspire against such change. If successful
programs are to be developed to prevent disease and improve health, attention
must be given not only to the behavior of individuals, but also to the
environmental context within which people live.

For all of these reasons, the committee decided to focus attention not only
on individual behavior, but also on the social forces that shape and support such
behavior. In addition, the committee decided not to organize its work around

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9939.html

not from the

original typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be

retained, and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book

5

RESEARCH

clinical disease categories such as coronary heart disease, arthritis, or cancer,
because most behavioral and social factors transcend particular diseases, and
instead influence susceptibility to disease in general. Thus, for example, people
in lower social class positions have higher morbidity and mortality rates for
diseases involving many body systems, including the digestive, genitourinary,
respiratory, circulatory, nervous, blood, and endocrine systems. They also
experience higher rates of most malignancies, infectious and parasitic diseases,
unintentional injuries, poisoning and violence, perinatal mortality, diabetes, and
musculoskeletal impairments. A similarly broad range of diseases has been
observed in relation to smoking, poor diet, stress, physical inactivity, inadequate
social support, and other psychological and social factors. Not only do people in
these high-risk groups have higher rates of diseases, they also are at higher risk
for multiple, comorbid conditions (Syme and Balfour, 1998). An exclusive
focus on the presence or absence of single disease categories does not provide
the best characterization of the health of individuals, and certainly not the best
characterization of the health of communities.

Summary of Findings and Recommendations

The recommendations developed by the committee are based on papers
presented by the commissioned authors, the views of discussants who reviewed
these papers, and the committee's deliberations. These recommendations are
organized below in terms of promising intervention strategies, important
research gaps, the needed partnerships between researchers and community
members, and funding priorities.

The committee's review of the prepared papers and study of the
discussants' opinions reinforced the view that assessing the promise of social
and behavioral research for improving the public's health is a complex task.
There are several reasons for this. First, of course, is the recognition that health,
disease, and well-being are complex states that develop and change over the
entire life course. No single intervention, or set of interventions, is likely to
address the wide range of factors that influence health, disability, and longevity.
It is also apparent from the committee's work that the most effective
interventions have involved research evidence that transcends the boundaries of
a single scientific discipline. Because health is a complex issue and because
interventions need to be similarly complex, the science underpinning this work
must integrate the work of many disciplines and professions. These include
medicine, nursing, psychology, sociology, anthropology, engineering,
economics, political science, biology, history, law, and demography, among
others.

A review of successful and unsuccessful interventions also reveals that
communities must be involved as partners in the design, implementation, and
evaluation of interventions. The best intervention results have been achieved
when people who benefit from interventions work closely with researchers and
public health practitioners. This phenomenon emphasizes the fact that those in
the health community have “messages,” while individuals in target communities
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have “lives.” A partnership between these two groups offers the best chance to
bridge this divide.

Further, it is clear that children should be a major focus of intervention
efforts. Many of the risk factors observed in adults can be detected in
childhood, such as high blood pressure, overweight, and poor respiratory
function. The evidence is that interventions in early life can change the
trajectory of these risk factors. A compelling case can be made for focusing
attention on ensuring that children get a strong start by providing, for example,
appropriate early education, immunization, injury prevention, nutrition, and
opportunities for physical activity.

Opportunities for public health intervention do not end at childhood;
evidence indicates that intervention efforts with adolescents, adults, and older
adults can be successful if these efforts address major developmental tasks at
each stage and address major sources of health risk at multiple levels.
Adolescents, for example, are heavily influenced by their peers' conduct and
attitudes, yet peer group norms can be influenced to improve health behaviors
and attitudes, as long as these efforts are supported by consistent and
complementary efforts in schools and communities.

The committee's review of all of these materials strongly suggests that
interventions need to:

1. focus on generic social and behavioral determinants of disease, injury, and
disability;

2. use multiple approaches (e.g., education, social support, laws, incentives, behavior
change programs) and address multiple levels of influence simultaneously (i.e.,
individuals, families, communities, nations);

3. take account of the special needs of target groups (i.e., based on age, gender, race,
ethnicity, social class);

4. take the “long view” of health outcomes, as changes often take many years to
become established; and

5. involve a variety of sectors in our society that have not traditionally been
associated with health promotion efforts, including law, business, education,
social services, and the media.

FINDINGS AND RECOMMENDATIONS

Overarching Recommendations

The committee finds that two fundamental issues must be addressed in
developing interventions based on social and behavioral research. These include
the need to address generic social and behavioral determinants of health, and
the need to intervene at multiple sources of health influences (see Box 1).
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BOX 1. OVERARCHING RECOMMENDATIONS

Recommendation 1: Social and behavioral factors have a broad and
profound impact on health across a wide range of conditions and
disabilities. A better balance is needed between the clinical approach to
disease, presently the dominant public health model for most risk factors,
and research and intervention efforts that address generic social and
behavioral determinants of disease, injury, and disability.

Recommendation 2: Rather than focusing interventions on a single
or limited number of health determinants, interventions on social and
behavioral factors should link multiple levels of influence (i.e., individual,
interpersonal, institutional, community, and policy levels).

Addressing Generic Determinants of Health

As noted above, risk behaviors account for approximately half of
preventable deaths in the United States. In addition, health care expenditures on
chronic and preventable diseases and injury account for nearly 70% of all
medical care spending (Fries et al., 1993). These data illustrate the tremendous
toll, in both economic and human costs, of poor health behaviors and suggest
strongly that initiatives to develop and implement effective interventions to
reduce risk behaviors are an important component of efforts to improve the
nation's health and to lower health care costs. Further, as illustrated above, risk
behaviors are closely linked to social and economic conditions, such as
economic inequality, social norms, and other forces (Kaplan, Everson, and
Lynch, Paper Contribution A). Interventions are therefore needed to address
these generic factors, and to broadly reduce risks across large segments of the
population.

As yet, however, this need has not been met. The Robert Wood Johnson
Foundation recently conducted an assessment of progress in population-based
health promotion in six areas of behavioral risk (tobacco use, sedentary
lifestyle, alcohol abuse, drug abuse, unhealthy diet, and sexual risk behavior),
and concluded that more progress has been made in developing and
implementing individually oriented interventions than in developing and
implementing more environmentally focused interventions, even though the
latter are necessary for greatest population impact (Orleans et al., 1999). Broad
intervention strategies that address generic social and behavioral determinants
of health must therefore receive greater attention.

Recommendation 1: Social and behavioral factors have a broad and
profound impact on health across a wide range of conditions and
disabilities. A better balance is needed between the clinical approach to
disease, presently the dominant public health model for most risk factors,
and research and intervention efforts that ad
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dress generic social and behavioral determinants of disease, injury, and
disability.

Intervention at Multiple Levels

As the preceding discussion illustrates, there is substantial heterogeneity in
health outcomes by social factors such as place, race and ethnicity, gender, and
socioeconomic position. These findings indicate that it is not realistic to think
that one might identify a single set of explanatory determinants, and thereby
identify a single focus for interventions. Rather, as is pointed out across the
reports in this volume, a multilevel approach to interventions is needed.

The framework for this approach is not new. A social ecological model
provides a structure for intervening at multiple levels of influence, including the
individual, interpersonal, institutional, community, and policy levels, as
articulated in the paper by Emmons (see Paper Contribution F). This model
assumes that health outcomes are the result of a dynamic interplay between
multiple factors such as individuals' physiological processes; behavioral
patterns and personality structures; physical, social, and economic contexts; and
larger social processes that broadly influence health risks. However,
interventions targeting health behavior change have a tradition of focusing first
on individual factors, such as increasing knowledge, motivation, or skills
related to health behavior change.

On the other hand, a multilevel approach is not meant to emphasize
population- or societal-level interventions to the exclusion of individual-level
approaches; rather, there is a need for integration of interventions across levels.
By linking interventions, consistent intervention messages, support, and follow-
up can be provided over time. Support for a multilevel approach is provided in
this volume by Perry, Emmons, and Warner (see Paper Contributions E, F, and
K). Perry, for example, observes that the effects of school-based smoking
prevention programs are sustained when changes in the larger community are
also present and when there is reinforcement of the intervention over time.
Maintenance of health behavior change appears to be limited when behaviors
promoted by school-based programs are inconsistent with larger community
norms, so that healthy behavior change is not supported and reinforced after the
program is completed.

Another excellent example of the promise offered by multilevel
interventions is tobacco control, reviewed in this volume by Warner (see
Paper Contribution K). The case of tobacco control is a major success story for
public health. The prevalence of smoking in the United States dropped to 25%
in 1997, down from about 45% in 1963, the year prior to the first publication of
the Surgeon General's report on smoking and health* (U.S. Department of
Health, Education,

*A major exception to this trend has occurred among adolescents, whose use of
tobacco increased steadily through the first half of the 1990s before declining slightly in
the latter half of the decade. In 1999, over one-third of high school students and one in
eight
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and Welfare, 1964). Extensive efforts to intervene exclusively at the individual
level, using behavioral and pharmacological interventions, have yielded only
marginal success. However, Warner, Gostin, and House and Williams (see
Paper Contributions K, J, and B) all conclude that major progress in reducing
the prevalence of smoking has resulted from population-wide interventions,
including economic disincentives (e.g., increases in the cigarette excise tax),
and laws and regulations (e.g., clean indoor air laws, minimum age of purchase
laws, and regulation of advertising). These interventions are most effective at
the population level when applied concurrently with individual-level
interventions. The committee finds the evidence compelling that coordinated,
multilevel interventions offer the greatest promise to address most public health
needs.

Recommendation 2: Rather than focusing interventions on a single or
limited number of health determinants, interventions on social and
behavioral factors should link multiple levels of influence (i.e., individual,
interpersonal, institutional, community, and policy levels).

Promising Intervention Strategies

Defining “Promising Interventions”

The literature on behavioral and social interventions that purport to reduce
injury and disease and promote health is large and growing. Perhaps the most
significant contribution of behavioral and social sciences to health research is
the development of strong theoretical models for interventions. Not all such
research, however, has been guided by sound theory. In some cases, empirical
findings suggest that interventions may be effective, but without sound
theoretical underpinnings, the mechanisms through which interventions operate
remain unclear. The committee defines promising interventions as those that
have both a theoretical basis for efficacy and empirical evidence supporting at
least some parts of the theoretical model. Promising interventions can be
identified by studies showing beneficial effects on select populations,
accompanied by a theoretical model for supporting expansion of the
intervention to other populations. Alternatively, similar promise can be
demonstrated by studies that reveal only modest effects of an intervention on
wider application, but where a strong theoretical basis is present for expecting
improved efficacy by changing the intervention in some way. The committee
notes, however, that “promising” is not the same as “proven” —proven
interventions would be those already known to be efficacious on wide-scale
application. The promising strategies identified by the committee are listed in
Box 2.

middle school students reported using some form of tobacco in the past month
(Centers for Disease Control and Prevention, 2000).
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BOX 2. RECOMMENDATIONS FOR INTERVENTION
STRATEGIES

Recommendation 3: Intervention strategies must attend to aspects
of the social context that may hinder or promote efforts at behavioral
change and health risk reduction. Modifying the social capital of
communities and neighborhoods offers promise to enhance social
contexts. These interventions should therefore be developed,
implemented, and evaluated.

Recommendation 4: Research consistently indicates that life
circumstances associated with low socioeconomic status, gender, race,
and ethnic disadvantage and other high-risk circumstances are strongly
associated with a wide range of poor health outcomes. Policies that take
account of and enhance positive health outcomes among subgroups at
high risk of poor health outcomes need to be designed and implemented.

Recommendation 5: Improvements in reproductive outcomes will
require addressing social and behavioral influences on the health of
women well prior to conception, in addition to the perinatal and postnatal
periods.

Recommendation 6: High-quality, center-based early education
programs should be more widely implemented. Future interventions
directed at infants and young children should focus on strengthening other
processes affecting child outcomes such as the home environment,
school and neighborhood influences, and physical health and growth.

Recommendation 7: Multi-level interventions should address
aspects of adolescents' social environment as they affect health
outcomes, including peer norms, role models, performance expectations,
social and neighborhood supports, and ties to community institutions.

Recommendation 8: Community and work site interventions and
evaluations are needed to promote behavioral change, prevent injuries,
reduce exposure to occupational risks, and increase healthy
environments. Such interventions should include multiple points of
leverage, such as individual-level attributes, social supports and social
norms, family and neighborhood factors, and environmental and social
policies.

Recommendation 9: Interventions to improve the health of older
adults should focus on the social, environmental, and behavioral
conditions that minimize disability and promote continuing independence
and productive activity. Interventions that enhance the social support and
self-efficacy of older adults are particularly promising. Community senior
centers and community-assisted housing are two examples of
interventions that are especially promising for the frail elderly.

Interventions Directed at the Social Context

The preceding discussion of multilevel interventions offers examples of
the importance of attending to the social context in which people live and work
in the development of health interventions. The social context is comprised of
socioeconomic conditions and factors in one's physical, social, and cultural
environment that influence access to health information, social support, social
networks, social norms, and cultural beliefs and attitudes regarding health.
Because
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these factors directly and indirectly influence health and health risks,
interventions must address the social context as a critical element of
intervention design. For example, Syme's (1978) study of people with
hypertension illustrates that addressing underlying social and economic
conditions appears to enhance the management of hypertension and improve the
effectiveness of antihypertensive therapy. In a randomized controlled study,
blood pressure was most likely to be controlled among patients receiving visits
from community health workers who not only provided information about
hypertension, but also discussed family difficulties, financial strain,
employment opportunities, and, when appropriate, provided support and
assistance.

Beyond adapting to differences in social contexts, interventions must also
directly influence attributes of the social context that promote health. Sampson
and Morenoff and Wallack (see Paper Contributions I and H) discuss one
attribute of social contexts—social capital—that holds promise for improving
population health. Social capital is defined as a characteristic of communities
stemming from the structure of social relationships that facilitates the
achievement of individuals' shared goals. This includes the quality of social
networks, as well as the by-products of these networks—such as shared norms
and mutual trust—that facilitate cooperation. Social capital is therefore an
attribute of social structures (e.g., organizations, communities, neighborhoods,
extended families) rather than individuals.

The importance of social capital is best illustrated by research that
demonstrates an association between neighborhood cohesiveness, stability, and
measures of mutual “trust” and a range of public health outcomes, including the
health and mental health status of community residents and levels of crime and
violence. Communities characterized by high poverty, low residential stability,
and a high percentage of single-parent households often possess low levels of
social capital, and are linked to poor individual health outcomes such as
coronary risk factors and heart disease mortality, low birthweight, smoking, and
other negative outcomes, even when individual attributes and behaviors are
taken into account. Analyses of the Alameda County Health Study reveal, for
example, that self-reported fair/poor health was 70% higher for residents of
concentrated poverty areas than for residents of nonpoverty areas, independent
of age, sex, income, education, smoking status, body mass index, and alcohol
consumption (Sampson and Morenoff, Paper Contribution I). In addition,
Kawachi (1999) has found that measures of distrust correlate strongly with age-
adjusted mortality at the state level, even while controlling for individual risk
factors.

Further, experimental and quasi-experimental studies lend strength to the
hypothesis that improvements in community socioeconomic environments lead
to better individual health and behavioral outcomes. Sampson and Morenoff
(see Paper Contribution I), for example, cite a study of housing project residents
in Boston indicating that children of mothers randomly assigned to an
experimental group that received housing subsidies allowing them to move into
low-poverty neighborhoods had a significantly lower prevalence of injuries,
asthma attacks, and personal victimization than children of mothers who
received no special
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housing assistance or conventional housing assistance. Because the
experimental design of this study controlled for individual-level risk factors, the
study lends support to the view that changes in community socioeconomic
conditions can lead to improvements in individual health.

Questions remain as to why these associations persist. Sampson and
Morenoff suggest that benefits stem from social processes involved in collective
aspects of neighborhood life, such as information exchange, reciprocal
assistance, voluntary associations, and parental support. Perhaps more
importantly, the collective efficacy of communities—that is, the trust shared
among residents and willingness to intervene in support of public order—
reflects the potential of communities to mobilize to improve community
conditions. Sampson and his colleagues have found a strong association
between collective efficacy and rates of neighborhood violence, controlling for
concentrations of poverty, residential stability, and other individual-level
characteristics (Sampson and Morenoff, Paper Contribution I).

Wallack (see Paper Contribution H) suggests that a “lever” to enhance
social capital is presented by media and marketing strategies. He notes that
traditional behaviorally oriented media campaigns, while useful, have been of
limited effectiveness in creating and sustaining significant behavior change.
Media campaigns have the potential, he argues, to address more fundamental
aspects of the social context in which health behaviors occur, most significantly
by enhancing involvement in civic life and encouraging social justice,
participation, and social change. While experimental evidence for this approach
is scant, Wallack discusses findings from three areas of research—civic
journalism, media advocacy, and photo voice—that encourage community
mobilization to advance public policies that promote health. Civic journalism
involves efforts by the media to engage the community in civic life by
providing information and other support to increase community debate and
public participation in problem-solving. Media advocacy is commonly used in
combination with community organizing to advocate and draw attention to the
need for improvements in public policies. Photo voice is a tool used by
community members to enhance awareness of social and economic conditions
in their communities that are detrimental to health. Rigorous evaluation and
refinement of these strategies is very much needed.

Recommendation 3: Intervention strategies must attend to aspects of the
social context that may hinder or promote efforts at behavioral change
and health risk reduction. Modifying the social capital of communities and
neighborhoods offers promise to enhance social contexts. These
interventions should therefore be developed, implemented, and evaluated.
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Understanding and Reducing Socioeconomic, Racial/Ethnic, and Gender
Disparities in Health

The preceding discussion consistently notes that important health
disparities exist among population groups. In particular, socioeconomic
disparities in health are large, persistent, and increasing (House and Williams,
Paper Contribution B). Racial and ethnic disparities are generally consistent, in
that African Americans, Hispanics, and Native Americans face higher rates of
age-adjusted morbidity and mortality from a number of diseases associated with
behavioral and social factors. A number of important exceptions to this pattern
exist; many foreign-born Hispanics and individuals of African descent enjoy
better birth outcomes than American-born Hispanics and African Americans
(House and Williams, Paper Contribution B). The implications of these
exceptions are discussed below (see ‘“Research Needs”). In addition, while
women in the United States live 7 years longer on average than men, these
additional life-years are characterized by greater levels of impairment in
functional status and morbidity (Rogers et al., 1989).

As House and Williams illustrate (see Paper Contribution B),
understanding these disparities requires further research and intervention into
psychosocial and physiologic pathways that translate disparities into poor
health, and into the broader social, cultural, economic, and political processes
that determine the nature and extent of disparities. Socioeconomic status, for
example, is commonly thought to exert its effects on health through discrete
risk factors such as individuals' coping skills, health knowledge, health
behaviors, and access to health-enhancing resources. House and Williams
present compelling evidence, however, that disadvantaged socioeconomic status
exerts its effects by shaping the experience of and exposure to virtually all
known behavioral, psychosocial, and environmental risk factors for health.
Thus, the effects of socioeconomic status on health are multiply determined,
exerting its effects across all of the developmental stages, social contexts, and
community attributes discussed above.

Further, House and Williams note that while racial and ethnic disparities in
health are to a great extent the result of socioeconomic disparities among these
groups, minority racial and ethnic status are associated with adverse health
outcomes beyond those explainable by socioeconomic differences. This
disparity is best illustrated by data indicating that for most causes of death and
disability, ethnic minorities suffer from poorer outcomes relative to whites,
even at equivalent education and income levels. House and Williams note that
these disparities may result from racism and discrimination, including racism
inherent in the health care system, and the ways in which racism and
discrimination restrict socioeconomic and housing opportunities and elevate
stress among their victims. The authors note further that because of the
pervasive and insidious fashion in which low socioeconomic status, racism, and
discrimination shape virtually all risks for poor health and poor health
outcomes, interventions to improve access to medical care and reduce
behavioral or psychosocial risks have only limited potential to reduce health
disparities among these groups. Rather, they argue,
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broader efforts to reduce socioeconomic and racial/ethnic disadvantage remain
the single most powerful tool for alleviating health disparities. House and
Williams cite evidence that socioeconomic change and policies that improve the
status and life circumstances of socioeconomically and racially/ethnically
disadvantaged populations have the most significant effects on reducing health
disparities. For example, they cite research indicating that policies adopted at
the height of the civil rights movement successfully removed barriers to
occupational and educational integration. As a result, the socioeconomic status
of blacks relative to whites improved, and concurrently, between 1968 and 1978
blacks experienced a larger decline in mortality rates (on both a percentage and
an absolute basis) than whites.

Although basic biological differences by sex clearly influence health
outcomes, potent health consequences emerge from the social construction of
gender. Gender differences in health spring from many aspects of the social
context, including differences in economic, political, and social power
(Sorensen, 2000). Research is needed to better understand factors that
contribute to gender inequalities in health, including stress related to gender
roles, the types of jobs men and women hold, the amounts of money they are
paid, and the patterning of household responsibilities. For example, men earn
more than women, despite women's higher educational levels relative to men in
similar occupations. While gender roles may be associated with poor health
effects for both men and women, women continue to carry primary
responsibility for household duties, in addition to work-related demands.
Women's socioeconomic disadvantages and their irregular career trajectories,
generally related to family responsibilities, limit the availability of pensions and
savings in later life. Given that employed women may be balancing job roles
and family responsibilities, it is not surprising that most studies find that
employed women experience more stress and distress relative to employed men
(Williams and Umberson, 2000). And as noted by Korenbrot and Moss (see
paper contributions), social constructions of gender roles shape the views and
experiences women have of sex, contraception, and pregnancy, as well as their
health behaviors and interactions with the health care system. These structural
factors may also have long-term and often unforeseen consequences. For
example, Kaplan (see paper contributions) points out that economic policies
that alter work force participation by women may depress and delay
reproduction, thereby increasing the risk of breast cancer.

It is critical to address socioeconomic, racial/ethnic, and gender
disadvantages, not only to improve the health of individuals in disadvantaged
groups, but also because the greatest opportunity for improvement of the
nation's health as a whole lies in improving the health of these groups.

Recommendation 4: Research consistently indicates that life
circumstances associated with low socioeconomic status, gender, race and
ethnic disadvantage, and other high-risk circumstances are strongly
associated with a wide range of poor health outcomes. Policies that take
account of and enhance positive health outcomes
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among subgroups at high risk of poor health outcomes need to be designed
and implemented.

Opportunities for Intervention Across the Life Span

Preconception, Prenatal, and Postnatal Influences on Health. An
implicit yet often unstated assumption in public health is that early intervention
programs offer promise for improving health, with the potential benefit of
reducing long-term costs to individuals, communities, and the larger society.
Perhaps the most significant of such efforts are interventions to improve the
health of very young children, starting at birth. Poor birth outcomes (e.g., low
birthweight) are related to a range of poor cognitive and physical health
indicators as infants grow and develop (Korenbrot and Moss, see
Paper Contribution C). Substantial public health resources have therefore been
devoted to improving birth outcomes, ranging from improved prenatal care, to
health education and outreach, nutrition and psychosocial services, and other
efforts. Some successes have been achieved; infant mortality, for example, has
declined dramatically, due in large part to improvements in medical
technologies that improve survival among preterm and low-birthweight infants.

Korenbrot and Moss (see Paper Contribution C), however, note that little
progress has been made in improving other birth outcomes, despite major policy
and program efforts. Improvements in the use of and access to prenatal care
generally have not resulted in reductions in low birthweight and other poor birth
outcomes, although prenatal and perinatal medical interventions may reduce
morbidity substantially in those born with complications. In particular, racial/
ethnic and socioeconomic disparities have not been reduced, suggesting
strongly that overall rates of poor birth outcomes are less related to reductions
in risk behaviors (e.g., smoking, adolescent childbearing) or improvements in
prenatal health care in individuals, and are more likely the direct consequence
of disparities between socioeconomic and racial/ethnic groups.

Factors that mediate this relationship are poorly understood. For example,
African-American women are more likely to have low-birthweight infants than
white women at all levels of educational attainment, suggesting that factors
other than socioeconomic status influence pregnancy outcomes (Kaplan,
Everson, and Lynch, Paper Contribution A). Another highly suggestive piece of
evidence is that in mixed-race couples, the risk of adverse pregnancy outcomes
is increased when the woman is African American but not the man (Collins and
David, 1993). Other evidence suggests that early influences on women's health
may play an important role. This evidence includes the fact that women who
were born at lower birthweights are more likely to have low-birthweight infants
(Korenbrot and Moss, Paper Contribution C). Thus, interventions to enhance
reproductive outcomes must begin well prior to conception, and must attend to
social and economic conditions that confer and moderate risk. This broader
focus on women's health would also reinforce the importance of implementing
interventions during pregnancy to enhance the health of the woman, as well as
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that of the fetus. Finally, to ensure that women are able to undertake their roles
as parents and to prepare for subsequent children, increased attention is needed
to postnatal health and health habits of new mothers.

Recommendation 5: Improvements in reproductive outcomes will require
addressing social and behavioral influences on the health of women well
prior to conception, in addition to the perinatal and postnatal periods.

Infancy and Early Childhood. Fuligni and Brooks-Gunn (see
Paper Contribution D) discuss social and behavioral influences on the healthy
development of young children, noting that various domains that can be
considered to define school readiness, including cognitive, emotional, and
physical health outcomes, are closely correlated and should be considered
simultaneously in intervention efforts. As with birth outcomes, socioeconomic
status remains a key predictor of school readiness. Low socioeconomic status is
associated with low cognitive test scores, behavioral problems, and a range of
physical health indicators including growth stunting, low rates of childhood
immunizations, high blood-lead levels, and other health outcomes. Fuligni and
Brooks-Gunn explore possible pathways by which socioeconomic indicators,
such as parental education and income, operate to affect young children's
development, and suggest that family processes (including parental emotional
and physical health, parental childrearing styles, and the quality of educational
experiences in the home), the quality of child care (e.g., as reflected in home-
based versus center-based care), and neighborhood influences (e.g., racial and
economic segregation, inadequate social support, hazardous and unsafe living
conditions, and limited access to resources such as high-quality schools)
underlie these disparities.

These multiple sources of influence on young children's development
suggest a number of targets for intervention, including those directed at children
and their caregivers, family-level interventions, social supports, and broader
social and economic policies that influence neighborhood -characteristics.
Research data on the effectiveness of these interventions, however, are mixed,
and much of the research has focused on the cognitive and social-emotional
development needed for school readiness. Comprehensive, high-quality, center-
based early education for infants and children has been demonstrated to
improve a range of child educational outcomes. These effects may extend to
reduce socioeconomic disadvantage. The implementation and evaluation of
future programs should focus on planned variations in elements and intensity of
such approaches to identify the most appropriate and least costly interventions
for specific communities.

Although the efficacy of center-based programs is well established, home
visitation programs, larger-scale school-based programs, and family support
programs have not consistently produced positive outcomes. Other
interventions, such as comprehensive community initiatives, attempt to address
neighborhood characteristics that influence child outcomes by promoting
antipoverty programs and enhancing community-building strategies. Few of
these interven
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tions, however, have focused directly on improving child developmental
outcomes, and little evidence supports the effectiveness of these approaches.
However, the strong theoretical and empirical evidence linking family,
neighborhood, and child care processes to child outcomes would suggest that
these approaches can be strengthened to be more consistently effective.

Recommendation 6: High-quality, center-based early education programs
should be more widely implemented. Future interventions directed at
infants and young children should focus on strengthening other processes
affecting child outcomes such as the home environment, school and
neighborhood influences, and physical health and growth.

Adolescence. Adolescence, as noted by Perry (see Paper Contribution E),
is a time of significant developmental transition influenced by dynamic
interactions between social forces and important biological changes. These
forces interact to influence health outcomes for adolescents, but perhaps most
significantly, they set the stage for later adult educational, vocational, and
health outcomes.

Perry notes that while adolescence is generally the period of greatest health
for most individuals—having outgrown the risks for childhood infectious
diseases but not having reached the age of risk for chronic diseases more
common to adults—it is also a period of risk for poor health. Because young
adolescents typically have not fully developed abstract cognitive abilities,
cannot judge the implications of their behavior for future consequences, and are
particularly vulnerable to peer influences, they are susceptible to influences in
the social environment that encourage risk behaviors such as smoking, violence,
alcohol and drug use, and risky sexual behavior. For this reason, health
messages directed to adolescents that focus on long-term consequences of
behavior or that fail to provide concrete examples of health risks often fail to
achieve desired results.

Because many health risks to adolescents are socially determined, research
indicates that characteristics of the social environment can also serve to confer
protective or health-enhancing effects. As Perry notes, the way in which the
environment “fits” the needs of adolescents is a critical determinant of
adolescent health behavior. Social contexts that provide positive social norms,
offer appropriate role models, set appropriate expectations, provide useful
information, and provide social and neighborhood supports are strongly
associated with positive health outcomes for adolescents. Perry and her
colleagues, for example, have found that community norms and role models
accounted for nearly half of the variance in eighth grade children's alcohol use.
Further, these attributes may mediate the relationship between poverty and
adolescent health outcomes. Other health influences include media exposure
(e.g., high exposure to violent television content is associated with subsequent
aggressive behavior among adolescents), “family capital” (e.g., parents' own
educational attainment, parent-child activities and time spent together), and
connectedness to school.
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These findings illustrate that intervention efforts must focus on
adolescents' social environment, and address multiple sources of influence in
these environments. In addition, these efforts are most effective when applied
early (e.g., in primary school years) and sustained through adolescence. Perry
presents data demonstrating that longitudinal, multicomponent interventions,
such as the Seattle School Development Project, can reduce adolescent
involvement in risk behaviors (e.g., violence, risky sexual behavior, heavy
alcohol use). This intervention, which consisted of annual in-service teacher
training, social competence training for students, and parent training classes,
demonstrated long-term positive effects at age 18 for students who were
exposed to the intervention in first through sixth grades.

Recommendation 7: Multilevel interventions should address aspects of
adolescents social environment as they affect health outcomes, including
peer norms, role models, performance expectations, social and
neighborhood supports, and ties to community institutions.

Adults. As noted earlier, behavioral and environmental factors contribute
significantly to most major causes of adult physical and mental disorders and
mortality. These factors are largely modifiable, and include those health risks
due primarily to individual behavior (e.g., physical inactivity, smoking, diet,
alcohol and drug use), to environmental or organizational-level exposures (e.g.,
occupational exposures and work practices, motor vehicle and other product
design), and to social class (see discussion below).

As noted by Emmons (see Paper Contribution F), intervention strategies
have typically focused on individuals, often addressing the needs of highly
motivated volunteers. Individually based interventions may be effective for
individual participants, particularly those at high risk, but may also miss
important segments of the population who are not interested in participating in
intensive programs. The potential population-wide impact of programs targeting
individuals is further limited because these efforts often fail to consider the
social and environmental attributes that support poor individual health
behaviors. The population effects of interventions to improve the health of
adults can be enhanced when interventions address multiple levels of influence,
including individual factors (e.g., health knowledge and attitudes, motivation
for behavior change), interpersonal processes (e.g., social support, social
norms), institutional or organizational factors (e.g., workplace policies),
community factors (e.g., neighborhood characteristics associated with poor
health outcomes), and public policy (e.g., regulations and laws directed at
reducing health risks). In addition, it is important that interventions be linked
across multiple locations, such as work sites or communities, in order to provide
consistent messages, support, and follow-up in support of healthful changes.

Again, the example of tobacco control provides evidence for the efficacy
of a multilevel approach (Warner, Paper Contribution K). Individual-level be
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haviorally or pharmaceutically based approaches are most effective when linked
with interventions that address social contextual factors that support or
discourage tobacco use. These include community- and work site-based tobacco
reduction programs that influence social norms and other social contingencies,
and broader societal interventions, such as laws and regulations that limit access
to tobacco products. Social supports and social networks can also serve to
reinforce prevention and smoking cessation messages.

Recommendation 8: Community and work site interventions and
evaluations are needed to promote behavioral change, prevent injuries,
reduce exposure to occupational risks, and increase healthy environments.
Such interventions should include multiple points of leverage, such as
individual-level attributes, social supports and social norms, family and
neighborhood factors, and environmental and social policies.

Older Adults. Social and behavioral research increasingly demonstrates
that the effectiveness of interventions does not decline with older adults; rather,
social and behavioral interventions offer promise to reduce functional disability
and  mortality among  older adults. As  Maddox illustrates
(Paper Contribution G), while risk for chronic diseases and physical and
cognitive impairment increases with age, behavioral and social factors predict
substantial differences in morbidity and mortality among older adults. Further,
behavioral and social interventions can modify trajectories of functional
disability and the experience of aging in ways that reduce the high costs of
health and social services and promote “healthy aging.”

Maddox's review of successful psychosocial interventions for older adults
indicates that these interventions can improve the management of chronic
conditions (e.g., osteoporosis and diabetes), and can reduce excessive
dependence on the part of frail nursing home residents. Common elements of
these interventions are that they enhance social supports and social network
integration for health and well-being, and enhance the self-efficacy of older
individuals, which is an important predictor of successful intervention
outcomes. For example, an intervention to reduce excessive behavioral
dependence among older adults in nursing home settings revealed that both
patients and caregivers could be trained to change behavioral patterns to
promote a greater sense of autonomy and self-efficacy among patients.
Moreover, Maddox presents theoretical evidence that an intervention focused
on addressing the structural environment of frail older adults—assisted living
housing—can increase social support resources and personal choice and control
among residents. Assisted living housing allows residents to purchase housing
and services appropriate to their assessed needs, but encourages shared
responsibility among caretakers, family, and residents, and seeks to promote
maximum autonomy and participation in decisions about the community.
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Recommendation 9: Interventions to improve the health of older adults
should focus on the social, environmental, and behavioral conditions that
minimize disability and promote continuing independence and productive
activity. Interventions that enhance the social support and self-efficacy of
older adults are particularly promising. Community senior centers and
community-assisted housing are two examples of interventions that are
especially promising for the frail elderly.

Research Needs

The committee's review of opportunities for intervention at specific
developmental stages and “levers” for public health intervention yielded a great
deal of information regarding promising intervention strategies. Significantly,
however, this review also prompts several findings and recommendations
regarding future research needs. These recommendations are summarized in
Box 3.

Research on Physiologic Pathways

As noted above, there are multiple pathways through which psychosocial
factors affect health outcomes; these influences occur indirectly, through
behaviors such as alcohol and tobacco use, and directly, through alterations in
the functioning of the cardiovascular, endocrine, and immune systems.
However, relatively few of the interventions referenced above include
physiological measures. Research that addresses biobehavioral mechanisms is
therefore needed to understand pathways through which psychosocial factors
affect disease processes (Baum, Paper Contribution L).

Evidence of the relationship between psychosocial and behavioral factors
and health is large and growing. Research demonstrates that risk factors such as
chronic psychological stress can lead to exacerbation of coronary artery
atherosclerosis, likely via a mechanism involving excessive sympathetic
nervous system activation. Furthermore, acute stress can serve as a trigger for
myocardial ischemia, promote arrhythmogenesis, stimulate platelet function,
and increase blood viscosity; among patients with underlying atherosclerosis,
acute stress also enhances coronary vasoconstriction (Rozanski et al., 1999).
The endocrine system serves as one important gateway across a spectrum of
diseases because stressors can provoke the release of pituitary and adrenal
hormones that have multiple effects, including alterations in cardiovascular and
immune function. For example, social stressors can substantially elevate key
stress hormones including the catecholamines and cortisol, and these hormones
have multiple effects (e.g., chronic stimulation of cortisol and catecholamine
secretion at lower levels has been linked to cardiovascular pathology).

Psychosocial factors such as depression can intensify a variety of health
threats. Some of the strongest evidence comes from the cardiovascular realm,
with convergent data from a number of well-controlled prospective studies:
depressive
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BOX 3. RECOMMENDATIONS FOR RESEARCH

Recommendation 10: Understanding psychosocial and
biobehavioral mechanisms that influence health is critical to better
understand and tailor intervention efforts. Research in this area should be
encouraged.

Recommendation 11: A substantial new research effort is needed to
understand the pathways through which behavioral and social factors
affect preghancy outcomes, and to address the issues of women's health
across the life span and across generations.

Recommendation 12: Research on early childhood interventions
needs to be extended to provide information useful to tailoring such
interventions to ensure the least costly, most effective strategies for a
variety of populations. Both the theory and the research must be
expanded and integrated to include a full array of child outcomes (e.g.,
physical health as well as social, cognitive, and emotional outcomes) and
the effect of interventions on these outcomes.

Recommendation 13: Research should identify sources of health
strengths and resilience, as well as health risks, among individuals,
families, and communities of low socioeconomic status and racial and
ethnic minority groups.

Recommendation 14: Research is needed to identify pathways
through which social contexts directly and indirectly affect disease
pathogenesis and outcomes.

Recommendation 15: Legal and regulatory interventions represent a
powerful tool for promoting public health. However, evaluations are
needed to ensure that these interventions achieve their intended effects
without imposing undue burdens on individuals or society.

Recommendation 16: Expansions of research methodologies are
needed to address a broad range of research questions, to ensure that
methods are appropriate to the research questions being asked, and to
respond to the complexities of multilevel interventions. This includes the
need to integrate both qualitative and quantitative research.

Recommendation 17: Cost-effectiveness analyses are necessary to
assess the public health utility of interventions. Assessments are needed
of the incremental effects of each component of multilevel, comprehensive
interventions, and of the incremental effects of interventions over time.
Such analyses should consider the broad influence and costs of
interventions to target individuals, their families, and the broader social
systems in which they operate.

Recommendation 18: Efforts to develop the next generation of
prevention interventions must focus on building relationships with
communities, and develop interventions that derive from the communities'
assessments of their needs and priorities. Models should be developed
that encourage members of the community and researchers to work
together to design, train for, and conduct such programs.
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symptoms were associated with the development of ischemic disease, as
well as poorer outcome among patients who had preexisting cardiovascular
disease (Glassman and Shapiro, 1998). In addition to cardiovascular risks,
depressive symptoms have been linked with higher morbidity and mortality in a
number of other arenas, such as cancer risk in older persons (Penninx et al.,
1998), all-cause mortality in medical inpatients (Herrmann et al., 1998), risk for
osteoporosis (Michelson et al., 1996), and lessened physical, social, and role
function, worse perceived current health, and greater bodily pain (Wells et al.,
1989).

Evidence indicates that many social and behavioral interventions have
biological consequences, rather than acting primarily indirectly through such
channels as health behaviors. For example, stress management-oriented
interventions clearly alter a number of aspects of cardiovascular, immune, and
endocrine function; some smaller studies provide encouraging results for the
alteration of disease progression as well, particularly in the cardiovascular
realm. Social and behavioral interventions may enhance health because they
decrease psychological stress, improve mental health, alter chronic life strains,
improve health behaviors, and/or enhance social support or social
connectedness; indeed, the most successful interventions have positive benefits
across this spectrum, rather than within any single sphere.

Within the past two decades, ample evidence has accumulated that
documents diverse psychosocial influences on morbidity and mortality.
Interventions that modify psychosocial risks should also alter physiology, and a
better understanding of these pathways will aid in the design of more effective
interventions.

Recommendation 10: Understanding psychosocial and biobehavioral
mechanisms that influence health is critical to better understand and
tailor intervention efforts. Research in this area should be encouraged.

Research on Pregnancy

Abundant and continuing evidence exists for socioeconomic and racial/
ethnic gradients in perinatal outcomes as measured by birthweight and
gestational age, yet research is still a long way from illuminating how these
gradients emerge (Kaplan, Everson, and Lynch; Korenbrot and Moss, Paper
Contributions A and C). Moreover, evidence is accumulating that documents
intergenerational risks (e.g., women who were themselves of low birthweight as
infants are more likely to give birth to low-birthweight infants). Current
knowledge of the complications of pregnancy, however, does not offer
immediate opportunities to alter pregnancy outcomes; new approaches are
needed. Korenbrot and Moss postulate that one potential mechanism increasing
the risk of poor pregnancy outcomes might be stress-inducing characteristics of
disadvantageous environments. Adaptation to such stress is affected by other
factors such as the process of cultural adaptation and social support. While
some evidence links stress and poor pregnancy outcomes, knowledge of the
pathways by which this
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effect occurs is very incomplete. For example, self-medication to deal with
stress might include smoking or alcohol use, which in turn results in lower
birthweights or congenital malformations. Research on pathways must also
elucidate linkages between social and psychological variables and some of the
well-established biological antecedents of poor pregnancy outcomes, such as
bacterial vaginosis and pregnancy-induced hypertension. Moreover, elucidation
of the pathways to poor pregnancy outcomes should include consideration of
gender-based issues in reproduction and family roles (as noted earlier), and
should address intergenerational risks.

Recommendation 11: A substantial new research effort is needed to
understand the pathways through which behavioral and social factors
affect pregnancy outcomes, and to address the issues of women's health
across the life span and across generations.

Research on Interventions in Infancy and Early Childhood

A strong body of evidence supports the effects of family, neighborhood,
and child care processes on child cognitive and social-emotional development,
and has led to effective interventions (Fuligni and Brooks-Gunn,
Paper Contribution D). However, as noted above, many of the most successful
center-based interventions are single-site, relatively small programs conducted
in populations homogeneous for socioeconomic status or race. Many questions
remain about extending these approaches to more heterogeneous groups, taking
the programs to a larger scale, and comparing curricula and the intensity of
participation. For example, to what extent do such programs enhance child
outcomes among children of middle- and upper-income families? In addition,
more research is required to identify the successful elements of other modalities
such as home-visiting or family support programs when center-based
interventions may not be appropriate. Finally, we are just beginning to learn
about strategies at the neighborhood level to enhance collective efficacy, and
the effect of these strategies on child development must be assessed.

However, a larger issue looms. The most well established body of
evidence deals with child cognitive and social-emotional development. As
Fuligni and Brooks-Gunn note, these are but two of the components of
complete child development. The evidence about socioeconomic and racial/
ethnic gradients in physical health and growth, the processes leading to such
gradients, and the impact of serious child health problems on child development
is much less systematically developed, although certainly some literature exists.
Information on child health outcomes needs to be expanded and integrated with
that for cognitive and social-emotional development to provide a more complete
picture of effects of early childhood interventions. We must also understand the
effect of interventions proposed to enhance cognitive and social-emotional
development on the physical health and growth of children and on their parents.
For example, the cognitive, social, and emotional benefits of center-based early
childhood
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interventions may involve a trade-off between increased risk of infectious
disease for the child and increased time lost from work for the parent.

Recommendation 12: Research on early childhood interventions needs to
be extended to provide information useful to tailoring such interventions
to ensure the least costly, most effective strategies for a variety of
populations. Both the theory and the research must be expanded and
integrated to include a full array of child outcomes (e.g., physical health as
well as social, cognitive, and emotional outcomes) and the effect of
interventions on these outcomes.

Research on Health Resources and Strengths of Low Socioeconomic and
Ethnic Minority Groups

As noted in the discussion of racial and ethnic health disparities, in some
cases ethnic minorities experience lower rates of illness and mortality than
whites. For example, foreign-born mothers of African and Hispanic descent
experience generally better birth outcomes than American-born black and
Hispanic women. In addition, lower rates of some psychiatric problems are
found among African Americans, despite their relatively greater risk for poorer
health outcomes. This suggests that cultural attributes protect against negative
social and economic conditions, and should be studied to identify new
intervention methods. Further, despite evidence that societal-level interventions
are needed to assist communities in solving many of the problems that label
them as “disadvantaged,” there remains a subset of children and families that
succeed in these environments. Efforts should be expended to find out what
qualities exist in these children and families that can be developed in others
who share the same risk status.

Recommendation 13: Research should identify sources of health strengths
and resilience, as well as health risks, among individuals, families, and
communities of low socioeconomic status and racial and ethnic minority
groups.

Research on Social Contexts and Social Capital

Research is needed to identify ways in which social context influences
health behaviors, environmental exposures, psychosocial responses, and health
outcomes and mediates the influence of interventions. Fuligni and Brooks-Gunn
provide an important example in their discussion of the need to specify
processes through which neighborhoods influence children's outcomes.
Neighborhoods may include a variety of resources, such as availability of and
access to quality schools or day care; relationships, such as social support
networks available to parents; and norms or collective efficacy, such as the
presence of physi
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cal risk to residents. The effects of these are likely to be both direct and indirect.
Research that helps to elucidate these causal pathways may provide other
important points for interventions.

Recommendation 14: Research is needed to identify pathways through
which social contexts directly and indirectly affect disease pathogenesis
and outcomes.

Research on Legal and Regulatory Interventions

Governments frequently enact laws and regulations to promote public
health by discouraging unhealthy behavior (e.g., indoor smoking ordinances,
outlawing nonprescription use of mood-altering drugs), encouraging and
mandating healthy behavior (e.g., childhood immunizations, mandatory use of
safety belts), and encouraging and mandating companies to produce safe
products and protect the environment. In addition to direct community appeals
through public education, governments can influence individual choices
through taxing and spending powers, and can penalize harmful activities
through the imposition of civil and criminal penalties. Within the constitutional
limits on free speech, governments regulate advertising and product labeling to
ensure that the public receives accurate information about food, drugs, and
other products. Finally, governments enact consumer product safety regulations,
occupational health and safety laws, environmental ordinances, and building
codes to reduce the likelihood of harm from hazardous products or
environments (Gostin, Paper Contribution J).

Despite the magnitude and scope of government efforts to promote health,
the effectiveness of legal and regulatory strategies is poorly understood, with a
few exceptions such as motor vehicle safety. Few initiatives have been
subjected to rigorous evaluation. In light of the cost of these interventions, and
the legal and moral implications of using government power to influence
individual behavior, the effects and public acceptance of interventions of this
type should be studied.

The best evaluations of legal and regulatory interventions, however,
provide compelling evidence that such strategies can have a profound impact on
the incidence of injury and disease. For example, the decline in heart disease
deaths that has occurred over the past 40 years can be attributed, at least in part,
to significant reductions in the rate of cigarette smoking. This was due in no
small part to the Surgeon General's report on smoking (U.S. Department of
Health, Education, and Welfare, 1964) and subsequent government efforts to
bring the health risks of smoking to the attention of the public (Gostin,
Paper Contribution J). In addition, the rate of motor vehicle crash deaths per
million miles driven has decreased dramatically since 1950. This is not due to
greater skill on the part of American drivers, but rather to government-
mandated improvements in the crashworthiness of automobiles, mandatory use
of safety belts, and improvements in road design (Centers for Disease Control
and Prevention, 1999). Further, laws that require parents to produce proof that
their children have been vaccinated against measles, rubella, and diphtheria
before they can be enrolled
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in school have dramatically increased rates of childhood immunization (Briss et
al., 2000). This has resulted, in turn, in a marked reduction in morbidity and
mortality from these communicable diseases.

Clearly, the force of law can be a powerful tool for public health.
However, the anticipated benefits of using legal and regulatory strategies to
promote public health must be balanced against the costs, including the loss of
personal freedom and the potential for unintended consequences. When the
benefits of the intervention are great and widely appreciated (e.g., fluoridation
of water) and the burden of the intervention is slight, legal and regulatory
interventions generally enjoy widespread support. When an intervention is
perceived as producing limited benefit, or is viewed as unnecessarily
burdensome by a substantial segment of the population, it is likely to be much
more controversial. In general, individuals are much more willing to support
laws that protect them from the actions of others and from involuntary exposure
than from risks voluntarily assumed.

Enactment of public health laws and regulations involves political calculus
and trade-offs between various interest groups. Since society devotes substantial
resources to regulation, policymakers need high-quality evaluation data to
determine which strategies work and which do not. They also need accurate and
objective data on the cost and potential consequences of various policies. Policy
cannot be entirely divorced from the political environment in which it is made,
but it is essential that those involved in the process of government have access
to objective information.

Recommendation 15: Legal and regulatory interventions represent a
powerful tool for promoting public health. However, evaluations are
needed to ensure that these interventions achieve their intended effects
without imposing undue burdens on individuals or society.

Research Methodologies

Because multilevel intervention approaches are a relatively new area of
inquiry, a range of research questions must be addressed. Research is needed
that will contribute to our understanding of how best to create linkages between
levels of influence, and how to sequence or coordinate interventions across
levels. While there are empirical examples of successful multilevel
interventions and theoretical reasons to expect that multilevel interventions will
be more successful than single-level interventions, research is also needed on
the incremental cost-effectiveness of intervening on additional levels in order to
establish the most efficient intervention methods (see discussion below).

Interpretation of the results of population-wide interventions should be
based on different criteria from those used for trials targeting high-risk
individuals. As Emmons (Paper Contribution F) points out, community
intervention trials are likely to observe smaller changes in individual health
behaviors than are clinic-based interventions with motivated volunteers. Indeed,
the work of Geoffrey Rose (1992) provides a clear rationale for the expectation
that
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small changes at the population level can lead to large effects on disease risk.
Rose argues that when risks are widely distributed in the population, small
changes in the behavior of many individuals in the population are likely to have
a greater impact on risk reduction than large changes among a smaller group of
high-risk individuals. Interpretation of the impact of community-based
interventions must therefore be judged as a function of the intervention's
efficacy in terms of producing community-level changes, as well as its reach, or
penetration within the population.

Interpretation of the effects of population-wide interventions must also
address problems inherent in establishing causality and time effects. Many
studies of population-wide interventions are cross-sectional, and may therefore
miss intervention effects that occur beyond the evaluation time frame, or may
overestimate intervention effects by capitalizing on population changes not due
to the intervention. As noted above, interpretation of findings must be guided by
sound theory to anticipate the magnitude and timing of intervention effects. It is
important to have explicit models of change and to predict in advance when
results should be observed. Also, because multilevel interventions require
assessments at multiple levels of influence and change—for individuals,
organizations, and communities—methods for measuring change across time in
these various settings are needed. In addition, it is important to identify methods
for assessing factors mediating change at these multiple levels, in order to
understand the pathways through which change occurs.

Finally, it is clear from the above discussion that it is necessary to study
the social and cultural context in which behaviors occur. The qualitative
research paradigm allows for such a detailed inquiry of the social context. In
addition, it allows for the identification of various segments in a community,
including hard-to-reach populations, and the impact of changes in the social
context on individual behaviors. Qualitative data collection includes participant
observation, open-ended questions, in-depth interviewing, and focus groups.
Participant observation allows investigators to observe behaviors in the natural
setting. By linking observational data to information from in-depth interviews,
researchers can triangulate information on what people do versus what they say
they do. In addition, the dialogue among participants in focus groups allows for
a rapid assessment of themes. The triangulation of qualitative data sources
complements the information provided by quantitative data.

Further, qualitative interviewing often allows greater access to information
regarding sensitive behaviors (e.g., health risk behaviors or illegal activities),
and allows for a better understanding of the meaning of specific behaviors.
Qualitative research can therefore illuminate why individuals engage in risk
behaviors, despite their knowledge of risks and an intent to change their
behavior. Also implicit in qualitative research is the recognition that local
circumstances vary from a street block to a neighborhood, metropolitan area,
state, or country. Qualitative research is also a useful tool for conducting
systematic and comprehensive needs assessments and program evaluations.
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Recommendation 16: Expansions of research methodologies are needed to
address a broad range of research questions, to ensure that methods are
appropriate to the research questions being asked, and to respond to the
complexities of multilevel interventions. This includes the need to
integrate both qualitative and quantitative research.

Cost-Effectiveness Analyses

In the preceding sections, the committee has highlighted a number of
promising approaches to public health intervention that draw upon important
directions in behavioral and social science research. These interventions
incorporate and integrate a range of approaches, spanning the continuum
between traditional downstream approaches (i.e., interventions directed toward
individuals to address health behaviors, attitudes, and/or knowledge) and
upstream approaches (i.e., interventions directed toward public policies to
address social and economic structures that influence health outcomes). While
the scientific evidence base for these approaches is growing, these intervention
strategies would prove impracticable for broader public health application
should they fail to deliver significant gains relative to their cost and ease of
implementation.

The relatively modest resources directed toward public health efforts must
be carefully allocated, often while weighing alternative intervention strategies,
and prioritized to yield the greatest benefit to target populations. Cost-
effectiveness analyses (CEA) are therefore needed to help public health
officials, foundations, and community leaders to establish priorities and assess
the utility of interventions. (CEA is an umbrella term that includes other
methodologies such as cost-utility analysis.) Such analyses compare alternate
interventions, often using measures such as potential years of life gained or
quality-adjusted life years that include changes in the quality of health as well
as in the length of life, to assess the kinds of interventions that should be done,
for whom, and how often. CEA therefore yields a ratio that expresses the value
of an intervention relative to its cost.

In the context of the longitudinal, multilevel, comprehensive intervention
strategies that are advocated in this report, CEA is critical to help assess which
components of such interventions are most useful, for how long they must be
applied, and with which populations they are most cost-effective. The incre-
mental benefits of each component of multilevel intervention strategies must
therefore be assessed. Further, the costs and benefits of interventions should be
assessed at levels beyond that of the target individual(s). As Russell (2000)
illustrates, interventions deliver effects not only on the target individuals, but
also on their families, friends, social networks, communities, and so on.
Interventions not only require the time and resources of providers of health care
and health interventions, but also use the time and resources of individuals, as
well as the social systems within which they operate. Interventions that tackle
multiple levels of influence and multiple risk factors must therefore make the
best
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use of resources at each level. Such a societal perspective of CEA considers the
impacts of interventions on all persons and systems significantly affected by the
intervention.

Recommendation 17: Cost-effectiveness analyses are necessary to assess
the public health utility of interventions. Assessments are needed of the
incremental effects of each component of multilevel, comprehensive
interventions, and of the incremental effects of interventions over time.
Such analyses should consider the broad influence and costs of
interventions to target individuals, their families, and the broader social
systems in which they operate.

Community as Partners

A consistent theme across the papers included in this volume is a call for
interventions and research conducted in partnership with communities—that is,
research efforts that are conducted by communities rather than on communities,
and interventions that are not strictly message-driven but rather are guided by
the voice of the community. Historically, community intervention trials have
relied on community organizing principles as a means of involving
communities in program planning and implementation (Sorensen et al., 1998).
This model may fall short of the partnership needed to engage communities
fully in health issues. Partnership with the community implies that the
community has a voice in problem definition, data collection and the
interpretation of results, and application of the results to address community
concerns. Although further evidence is still needed to establish the effectiveness
of this approach, the papers included in this volume note that community
partnerships are likely to influence community priorities in the direction of
health and foster social norms supportive of healthy outcomes. In addition,
community-level participation and buy-in are likely to enhance the
sustainability of interventions. Further, by providing an infrastructure that
remains in a community after a research project ends, interventions may be
more likely to be maintained beyond the funded period.

Recommendation 18: Efforts to develop the next generation of prevention
interventions must focus on building relationships with communities, and
develop interventions that derive from the communities' assessments of
their needs and priorities. Models should be developed that encourage
members of the community and researchers to work together to design,
train for, and conduct such programs.

Funding

Full implementation of the above recommendations regarding intervention
strategies and needed research requires significant changes in the manner in
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which health services and research funding are allocated. The committee's
recommendations for funding are described below and summarized in Box 4.

BOX 4. RECOMMENDATIONS FOR FUNDING

Recommendation 19: Payers of health care should experiment with
reimbursement structures to support programs that promote health and
prevent disease.

Recommendation 20: Government and other funding agencies and
universities should promote the development of interdisciplinary,
collaborative research and training. Among the mechanisms that should
be encouraged are interdisciplinary research centers, special program
project awards, fellowships, and other postgraduate training programs.

Recommendation 21: Greater attention should be paid to funding
research on social determinants of health and on behavioral and social
science intervention research addressing generic social determinants of
disease.

Need for Health Care Funding to Place Greater Emphasis on Prevention

The United States expends more than a trillion dollars annually on health
care. This vast expenditure provides considerable leverage for motivating health
professionals and patients to pursue behaviors that result in preventing illness
and reducing disability.

Payers for services, especially Medicare and Medicaid, have significant
potential influence in encouraging widespread improvements in health behavior
through the structure of their programs. For example, by benefit design
decisions payers can encourage individuals to take advantage of preventive
services that have been demonstrated to be cost-effective, such as
immunizations and cancer screening services. Similarly, reimbursement
systems can be designed so providers will be encouraged to give attention to
ways of organizing preventive and care services that promote effective health
behavior and contribute to the prevention of disability. One example of such
action is the “healthy aging” project. For this project, the Health Care Financing
Administration (HCFA) has commissioned both systematic reviews and
demonstration projects to assess how changing the Medicare benefit structure
can encourage the use of screening and preventive services and risk reduction
behavior such as smoking cessation, increased physical activity, and chronic
disease self-management.

HCFA has also developed programs to integrate acute medical care and
long-term-care services to improve function among older persons. Such
demonstrations include social health maintenance organizations (social HMOs)
and PACE (Program for All-inclusive Care of the Elderly). PACE, for example,
integrates funding under the Medicare and Medicaid programs to develop more
comprehensive service systems that seek to maintain community residence and
function among older adults with substantial functional limitations.
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Evaluation studies of social HMOs and PACE are continuing, but it is
clear that these large reimbursement programs provide opportunities to develop
and test programs of many kinds that encourage preventive health behavior,
reduce risks of adverse events such as falls and malnutrition, and promote the
recognition of such disabling conditions.

Recommendation 19: Payers of health care should experiment with
reimbursement structures to support programs that promote health and
prevent disease.

Need for Interdisciplinary Collaboration

The committee was impressed by evidence that the most successful
interventions were those aimed not only at the behavior of individuals but also
at the families, neighborhoods, and communities in which people live.
Interventions worked best when they were supported also by legislative, media,
and marketing efforts. Warner (Paper Contribution K) shows that the most
successful tobacco control programs are those that include a combination of
elements, including higher prices on tobacco products, laws regarding indoor air
quality and restricting the use of vending machines, the development of media
messages, and the establishment of smoking cessation programs.

Given the complexity required for effective interventions, it becomes
increasingly important that social and behavioral scientists work closely with
scientists representing other disciplines. The list of such disciplines is broad and
includes genetics and human biology, clinical medicine, urban geography, law,
journalism, nutrition, and education. Unfortunately, current training programs
tend to focus on one or two disciplines at a time. Effective interdisciplinary
collaboration is difficult because of important differences among experts in
each discipline in vocabulary, history, and perspective. These experts attend
different professional society meetings, train in different programs, read
different journals, and rarely work together. There are now examples of
programs, however, that have succeeded in developing truly interdisciplinary
collaboration. One example is provided by the MacArthur Foundation Research
Networks, and another by the programs of the Canadian Institute for Advanced
Research. Emphasis needs to be given to developing and supporting similar
programs on a broader scale. This should be done by government bodies as well
as by private foundations.

Recommendation 20: Government and other funding agencies and
universities should promote the development of interdisciplinary,
collaborative research and training. Among the mechanisms that should
be encouraged are interdisciplinary research centers, special program
project awards, fellowships, and other postgraduate training programs.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9939.html

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the
original typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be

retained, and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

Social and Behavioral Research

aling
EALTH: INTERVENTION STRATEGIES FROM SOCIAL AND 32
BEHAVIORAL RESEARCH

Refocusing of Research Efforts to Address Fundamental Determinants of
Health

Most government agency and private foundation support for health
research and interventions is organized in terms of particular diseases. The
largest such funders, the National Institutes of Health (NIH) and the Agency for
Health Care Research and Quality, are organized primarily by disease
categories, although some institutes and centers of NIH support cross-cutting
basic research that may inform interventions for several diseases. The
predominant organization of research funding based on a clinical classification
of disease may be of value for the treatment of sick individuals, but it is not as
useful for studies of disease etiology and prevention. Because social and
behavioral research demonstrates that several clinical entities have one or more
risk factors in common, it is more useful to consider a new disease classification
that unifies these different clinical entities based on the social and behavioral
features they have in common. This is not a new idea. For many years,
infectious disease epidemiologists grouped together different clinical diseases
based on their similarities in modes of transmission (e.g., whether they are
water-borne, air-borne, vector-borne, or food-borne). This way of classifying
disease may not be of direct value in the treatment of sick people, but it
certainly is of value in identifying those aspects of the environment to which
interventions could be directed. A comparable set of social and behavioral
categories for many of the diseases of concern today, for the most part, does not
exist. The reasons for this are not clear. It may be that diseases such as coronary
heart disease, cancer, AIDS, and arthritis are viewed as diseases of the
“individual,” and not as diseases influenced by social and environmental
factors. Whatever the reasons, it is difficult for social and behavioral scientists
to obtain funding for research and programs focused on generic determinants.

There already exist several examples of more appropriate funding
arrangements to fit this model. The Centers for Disease Control and Prevention
funds prevention centers, but nevertheless encourages proposals that focus on
the prevention of specific diseases and conditions. The National Institute of
Occupational Safety and Health deals with diseases associated with work, but a
specific disease focus is often called for here as well. The National Institute on
Aging and National Institute of Child Health and Human Development perhaps
come closest to what is needed because their mission allows for the
simultaneous consideration of several related diseases associated with human
development and aging. Similarly, the Substance Abuse and Mental Health
Services Administration's initiatives to fund research on the integration of
prevention and treatment of comorbid substance abuse and psychiatric
conditions is another example of moving the field toward integrated research
and public health practice efforts.

The committee's findings demonstrate the importance of prevention efforts
that are based on the reality that many diseases have numerous risk factors in
common and that intervention programs are most effective when they deal with
this commonality.
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Recommendation 21: Greater attention should be paid to funding
research on social determinants of health and on behavioral and social
science intervention research addressing generic social determinants of
disease.

CONCLUSION

Behavioral and social science research has provided many new
advancements in the effort to improve population health, and offers promise for
the development of new interventions with even greater utility and efficiency in
the years to come. As summarized below, the committee finds that social and
behavioral interventions can improve health outcomes across a range of
developmental stages and levels of analysis (e.g., individual, interpersonal, and
community levels). Further, coordination of intervention efforts across these
levels may efficiently and effectively promote healthy individuals and
environments.

The committee found compelling evidence that expectant mothers can
deliver healthier children as we improve our understanding of the social,
economic, and intrapersonal conditions that influence the mother's health status
over her life course, not just in the period prior to conception and birth. The
physical, cognitive, and emotional health of infants can be improved with
comprehensive, high-quality services that address basic needs of children and
families. These same interventions assist children to enter school ready to learn.
Similarly, adolescents can enjoy healthier life-styles as researchers and public
health officials pay greater attention to the social and environmental contexts in
which youth operate. These interventions pay great dividends for later health, as
poor health habits can be avoided and developmental risks averted.

The evidence also suggests that adolescents and adults can benefit from co-
ordinated health promotion efforts that address the many sources of health
influences (e.g., family, school, work settings). Opportunities for behavioral and
social interventions to improve health do not end during adulthood, however;
compelling data indicate that older adults can age more successfully as policies
and institutions attend to their social, cognitive, and psychological needs, as
well as their physical health needs.

While further research is needed, evidence is developing that elucidates the
pathways through which behavioral and social interventions may mediate
physiological processes and disease states. This evidence indicates that
behavioral and social interventions can directly impact physiological
functioning, and do not merely correlate with positive health outcomes due to
improvements in health behavior or knowledge. Further refinements of this
research will aid in the development of more efficient and effective interventions.

As interventions are developed, special consideration must be given to
gender as well as to the needs of individuals of different socioeconomic, racial,
and ethnic backgrounds. These attributes powerfully shape the contexts in
which individuals gain access to health-promoting resources (e.g., education,
income, social supports), the barriers that restrict more healthful life-styles (e.g.,
demands
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of gender roles), and the ways in which individuals in these groups interpret and
respond to interventions. Because socioeconomic status exerts direct effects on
health, intervention efforts must attend to the broader social, economic, cultural,
and political processes that determine and maintain these disparities.

Efforts to improve the health of communities can benefit from specific
levers for public health intervention, such as enhancing social capital and
enacting public policies that promote healthful environments. While further
research is needed to better understand means of manipulating these levers, it is
clear that these interventions are most effective when members of target
communities participate in their planning, design, and implementation.
Communities that are fully engaged as partners in this process are more likely
to develop public health messages that are relevant, are more likely to fully
“buy in” and commit to community change, and are more likely to sustain
community change efforts after research and/or demonstration programs end.

All such interventions are likely to be more successful when applied in co-
ordinated fashion across multiple levels of influence (i.e., at the individual
level; within families and social support networks; within schools, work sites,
churches, and other community settings; and at broader public policy levels).
While more research is needed to ascertain how coordination is best achieved
and the cost-effectiveness of each component of a multilevel intervention
strategy, the evidence from the tobacco control effort suggests that such a
multilevel strategy can reap benefits for broad segments of the public. This
success can extend both to those individuals at greatest risk for poor health by
virtue of their unhealthful behaviors or disadvantaged social, political, or
economic status, as well as those at relatively low risk. Such efforts require,
however, that funders, public health officials, and community leaders are
patient and persist with intervention efforts over a longer period than the 3 to 5
years typically allotted for most demonstration or research efforts.

To best accomplish these goals, researchers must learn to work across
traditional disciplinary boundaries, and adopt new methodologies to evaluate
intervention efforts. A range of social, behavioral, and life scientists must
collaborate to fully engage a biopsychosocial model of human health and
development. Further, these researchers must be open to adopting less
traditional evaluation approaches, such as qualitative methodologies, and
combining these approaches with quantitative methodologies.

In summary, the committee concludes that serious effort to apply
behavioral and social science research to improve health requires that we
transcend perspectives that have, to this point, resulted in public health
problems being defined in relatively narrow terms. Efforts to design and
implement multipronged interventions will require the cooperation of public
health officials, funding agencies, researchers, and community members.
Evaluation efforts must transcend traditional models of randomized control
trials and incorporate both quantitative and qualitative methodologies. Models
of intervention must consider individual behavior in a broader social context,
with greater attention to the social construction of gender, race, and ethnicity,
and to ways in which social
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and economic inequities result in health risks. Finally, efforts to address the
fundamental social and behavioral causes of illness will require broad thinking
that goes beyond traditional disease categories, developmental stages, focal
points of interventions, and disciplinary lines. Transcending these perspectives
is a critical step toward capitalizing on the promise of behavioral and social
science research as a means of improving the public's health.
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INTRODUCTION

The popular and scientific press are replete with articles that eagerly herald
great breakthroughs in public health, medicine, and biology that will arise from
our expanding knowledge in genomics, bioinformatics, and biomedicine. The
coming description of the human genome married with rapid advances in
biotechnology is thought by many to presage an era in which many of the major
sources of disease and disabilities in world populations will be prevented,
delayed, or cured. Without a doubt, the increased knowledge of the molecular
basis of the pathobiology of disease portends tremendous advances in our
understanding and treatment of disease. However, the premise of this paper is
that these advances, in and of themselves, will not be able to accomplish these
goals. Instead, we argue for a public health-based approach that incorporates
knowledge across a multitude of levels, ranging from the pathobiology of
disease to the social and economic policies that result in differential patterns of
exposure of individuals and populations to risk factors and pathogenic
environments. Central
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to such a focus is an important role for economic, behavioral, and social factors,
whether manifested at the individual or population level. For it is to these
factors that we will largely have to look to develop a complete explanation of
core epidemiologic observations concerning group and geographic differentials
in the prevalence and incidence of disease and time trends in disease. In what
follows we will review selected information on variations in life expectancy and
the occurrence of a number of major public health problems and discuss how
such a multilevel approach provides critical perspectives on the causes of these
variations and on opportunities to reduce them.

70.0-77.1 H 79.1-795
77.1-78.1  E 79.5-80.1
78.1-78.6 H 80.1-80.8
78.6-79.1 @ 80.8-90.0
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FIGURE 1 Geographic distribution of female life expectancy at birth by
county and county clusters, United States, 1990.

Life Expectancy and Death Rates from All Causes

Overall life expectancy at birth reached 76.5 years in the United States in
1997, with almost steady increases since 1950 (NCHS, 1999). Since 1980, life
expectancy at birth increased by 5.1% for males to 73.6 years, and by 2.6% for
females to 79.4 years, and life expectancy at age 65 increased by 12.8% to 80.9
years, and by 4.9% to 84.2 years, for males and females, respectively. Despite
these increases the United States still compares poorly to many countries—
ranking twenty-fifth for males and nineteenth for females on a list of 36
countries compiled by the National Center for Health Statistics (NCHS, 1999).
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Within the United States there is considerable variation in life expectancy.
For example, Figure 1 presents variations in female life expectancy at birth for
counties and county clusters in the United States in 1990 (Murray et al., 1998).
Life expectancy at birth differs between areas by as much as 16.5 years for
males and 13.3 years for females. In these analyses, the largest difference in life
expectancy is between American Indian or Alaskan Native males in the cluster
of Bennett, Jackson, Mellette, Shannon, Todd, and Washabaugh counties in
South Dakota (56.5 years) and Asian Pacific Islander females in Bergen County
in New Jersey (97.7 years). As Murray et al. (1998, p. 9) point out, this 41-year
range in life expectancy within the United States is “...equal to 90 percent of
the global range from the population with the lowest life expectancy, males in
Sierra Leone, to the population with the highest, females in Japan.”

There also is substantial geographic variation in life expectancy at birth
within race/ethnicity and sex subgroups. For example, while American Indian
and Alaskan Native males have a life expectancy of 56.5 in the six-county area
in South Dakota previously mentioned, this group has a life expectancy of 92.3
years in Los Angeles County. Life expectancy for white males and females also
varies considerably by county—with ranges of 9.9 years and 7.6 years,
respectively.

As might be expected from trends and differences in life expectancy,
consideration of age-adjusted mortality rates from all causes also indicates
substantial variation by gender, race/ethnicity, and time. Figure 2 (Hoyert et al.,
1999)
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FIGURE 2 Age-adjusted, all cause mortality rates by sex, United States,
1940- 1997.
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shows the decline in age-adjusted mortality rates from all causes for males and
females between 1940 and 1997. During this period, rates declined by 50% for
males and 60% for females. However, these declines were not experienced
equally by all groups. For example, during the period from 1950 to 1997, age-
adjusted mortality rates from all causes declined by 40.4% for white males,
33.6% for black males, 44.5% for white females, and 50.7% for black females.
Thus, during this period, mortality differentials between white and black males
increased, while for females they decreased. Detailed information for other race
and ethnicity groups is not available for this period.
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FIGURE 3 Life expectancy at age 45 by family income, race, and sex, United
States, 1979-1989.

There is considerable variation between states in overall mortality rates.
For example, in 1997, the state with the lowest age-adjusted (1990 standard)
mortality rate was Hawaii (572.5 per 100,000 population), and the highest rate
(exclusive of the District of Columbia) was found in West Virginia (865.1 per
100,000). This level of geographic variation in age-adjusted mortality, a
difference of almost 300 deaths per 100,000 population, is very significant
given that

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9939.html

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the
original typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be

retained, and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

om Social and Behavioral Research

(1)
OF SOCIAL AND BEHAVIORAL RESEARCH TO AN 41
UNDERSTANDING OF THE DISTRIBUTION OF DISEASE: A MULTILEVEL APPROACH

it is 40% of the overall rate for the United States (742.7 deaths per 100,000
population using the 1990 U.S. standard population).
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FIGURE 4 Age-Adjusted death rates among adults, age 25-65, by cause of
death, sex and education, United States, 1995.

Socioeconomic variations in mortality have been widely noted (Kaplan et
al., 1987). For most diseases and health status indicators and for most measures
of socioeconomic position there is an inverse relationship (Haan et al., 1987).
Figure 3 shows the relationship between family income and life expectancy
(1979-1989) at age 45 for white and black men and women (all ethnicities) in
the United States (NCHS, 1998). The gradient between socioeconomic position
and death rates is clearly seen for broad classes of causes of death, as shown in
Figure 4 (NCHS, 1998).

The strong effects of socioeconomic position on mortality, coupled with
substantial heterogeneity by race/ethnicity and geographic place in mortality
rates and strong secular trends can lead to phenomena of major public health
significance. In analyses of 1984—1993 trends in coronary heart disease (CHD)
mortality in North Carolina, Barnett et al. (1999) found that declines in
mortality were experienced by white men of all social classes, with the greatest
benefit among those in the highest social class, while only the highest social
class of
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black men showed any decline at all. For example, black men in social classes
III and IV (e.g., occupations such as mechanic, butcher, janitor, welder, truck
driver, laborer, animal caretaker) had average annual changes in Coronary Heart
Disease (CHD) mortality of +0.8% and 0.0%, respectively, whereas white men
in the same social classes had average annual changes of -2.1% and -6%. Over
the 10-year period, black men in the lowest social class experienced an 8.0%
increase in CHD mortality, and white men in the same social class experienced
a 16% decline.

UNDERSTANDING VARIATIONS IN HEALTH

These large variations in life expectancy and mortality, and similar
variations in other health outcomes, present fundamental challenges to our
understanding of the determinants of health in individuals and populations and
of how we can reduce the burdens of disease and disability. We propose that
there is no single or simple explanation for such heterogeneity, and that it is
highly unlikely that the triad of genomics, bioinformatics, and biomedicine,
with their focus on molecular etiologic forces located within the individual, will
help explain very much of the heterogeneity in health and disease among social
groups, places, and times. While such an individualistic focus can help us
explain events within individuals it is unlikely to be very successful in
explaining the patterning of disease by subgroups, places, or eras (Rose, 1992).
However, we do not argue that we should completely dismiss such pursuits and
replace them solely with a focus on macrolevel determinants of health. Such an
ecologic or macrolevel focus is likely to miss many opportunities for increased
understanding of disease mechanisms and intervention opportunities and suffers
from its own version of tunnel vision.

Observations of the complex patterning of disease, the “lens” of
epidemiology, leads instead to a new approach that attempts to bridge various
levels of explanation and intervention, bringing together theory and empirical
work that tie together observations of causal influence and mechanism at
multiple levels. It thus represents an explanatory enterprise that does not
exclusively privilege the proximal, but seeks opportunities for understanding
and intervention at both upstream and downstream vantage points (Figure 5).
Such a pursuit is in its infancy and represents a major challenge that will
succeed only with a broad interdisciplinary vision accompanied by state-of-the-
art thinking in multiple domains.

In what follows we describe some general epidemiologic and demographic
features of six major public health problems: low birthweight, childhood
asthma, firearm-related deaths in adolescents and young adults, coronary heart
disease, breast cancer, and osteoporosis. After describing the general patterns
with which these problems appear, we then sketch out some examples of the
type of multilevel approach that is suggested in Figure 5.
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FIGURE 5 Multilevel approach to epidemiology.

THE DISTRIBUTION OF DISEASE-SOME ILLUSTRATIVE
EXAMPLES

Low Birthweight

Overall

Low birthweight, defined as a live birth less than 2,500 grams, is one of
the most vexing problems facing the public health community in the United
States. Low birthweight can result from babies being born prematurely and/or
being born too small, and it is the major underlying cause of infant mortality
and early childhood morbidity. The United States has significantly higher rates
of low birthweight than other comparably developed nations. For instance, the
average rate of low birthweight in the United States between 1990 and 1994
was 7 births per 1,000, while in countries like Norway, Sweden, and Finland,
rates were as low 4-5 per 1,000 (UNICEF, 1998). Within some U.S. population
subgroups these rates of low birthweight exceed 12 per 1,000 and match the
very high levels found in some Sub-Saharan African and other developing
countries. Infant mortality has declined significantly over the last 30 years, in
large part due to the effects of neonatal intensive care and drug therapies that
have helped to increase the survival of low-birthweight infants. In stark
contrast, rates of low birthweight have remained stubbornly high (NCHS,
1998). Thus, the United States has a serious and persistent problem of low
birthweight, which so far seems intractable to advances in medical care and
technology.
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FIGURE 6 Low birthweight by education and race/ethnicity, United States,
1996.

Distribution by Race and Socioeconomic Position

As alluded to above, the problem of low birthweight is not distributed
randomly across population subgroups. Figure 6 shows rates of low birthweight
in 1996, according to the education and race/ethnic group of mothers aged 20 or
older (NCHS, 1998). These data show both educational and race/ethnicity
differences in low birthweight.

The highest levels of low birthweight, around 18 per 1,000, were among
the least educated black, non-Hispanic women. The lowest rates, around 4 per
1,000, were among the most educated Hispanic, Asian Pacific Islander, and
white, non-Hispanic women. While there are important educational gradients in
almost every race/ethnic group, the largest differences are between race/ethnic
groups (NCHS, 1998). This fact is further emphasized in a 1992 study in the
New England Journal of Medicine showing that even among babies born to
college-educated mothers, infant mortality was significantly higher among
black babies. This difference in infant mortality was entirely attributable to the
higher proportion of low birth
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weight black infants (Schoendorf et al., 1992). In making any comparison
between race/ethnic groups in seemingly equal socioeconomic strata, such as
those with a college education, it is important to remember that the social
meaning and economic value of a college education may be quite different for
different race/ethnic groups. Health differences between race/ethnic groups
largely reflect a wide array of accumulated social exposures, so it would be
naive to expect that we can capture all of these social exposures in one
socioeconomic factor such as education. We must be aware of the problems of
incommensurability of socioeconomic indicators in comparing across race/
ethnic groups (Krieger et al., 1993; Kaufman et al., 1997). Nevertheless, the
differences in low birthweight across race/ethnic groups cannot be ignored and
deserve more intensive investigation. Adding to the complexity of this picture is
recent research showing that birthweights of African-born black women are
more closely related to those of U.S.-born white women than to U.S.-born black
women (David and Collins, 1997). (See Figure 7.) Additionally, Fang et al.
(1999) have shown that rates of low birthweight among
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FIGURE 7 Low birthweight by zip code income tertiles and maternal nativity
among “Blacks, “New York City, 1988-1994.
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“black” women vary considerably across all income levels, according to the
country of birth of the mother.

Trends

Low birthweight continues to be a stubborn public health problem, with
little or no decline in rates over the last 20 years (See Figure 8.). In fact,
between 1985 and 1996, New Hampshire was the only state that did not record
an increase in the percentage of low-birthweight babies. For the United States,
overall rates rose by an average of 9%, but in some midwestern states such as
Minnesota, lowa, Nebraska, and Indiana, low birthweight increased by as much
as 20% (Annie E.Casey Foundation, 1999).

Geographic Distribution

Not unexpectedly, there also is considerable geographic variation in low
birthweight across the United States. As Figure 9 shows, low birthweight is
particularly concentrated in the southeastern states. These geographic
differences may reflect both compositional and contextual influences on low
birthweight. Compositional influences relate to characteristics of the individuals
who reside
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FIGURE 8 Trends in low birthweight by race/ethnicity, United States, 1980—
1996.
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in a certain area, while contextual influences refer to nonindividual aspects of
the environment that also may affect rates of low birthweight. For instance,
Kaplan and colleagues (1996) have shown how the extent of income inequality
within a state is correlated with rates of low birthweight even after adjustment
for the average incomes in the state (r = -065, p < .001). As Paneth has argued,
“The effects of poverty at the level of the individual, the family and the
community need all to be taken account of; the context in which pregnancy
occurs is larger than the womb” (1995, p. 31).
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FIGURE 9 Geographic distribution of percent of live births under 2500 grams
by state, United States.

Costs

The assessment of costs for any health problem is a complex undertaking
that requires making various assumptions about what should be included and
excluded from cost estimates. In the case of low birthweight, there are direct
and indirect costs. The direct costs are those associated with both the immediate
medical care for low-birthweight babies and the longer-term implications that
low birthweight has for enduring health problems in childhood. In addition, the
health complications of low birthweight place additional burdens on later child
care and educational needs. Lewitt et al. (1995) estimated that in 1988, for
children aged 0-15 who had been born at low birthweights, the health care,
child care, and educational costs directly attributable to their birthweight were
between $5.5 billion and $6 billion more than if those children had been normal
weight at birth.
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FIGURE 10 Asthma prevalence rate by age, and sex, United States, 1995.

Childhood Asthma

Overall

Asthma is one of the most common chronic health problems in the United
States (See Figure 10). In 1995 it was estimated to affect almost 15 million
people—almost one-third of them under age 18 (Mannino et al., 1998). Asthma
prevalence has increased dramatically over the last 20 years, and what limited
comparisons can be made to suggest that the increases observed in the United
States may parallel increases in some other industrialized nations such as
France, Britain, and Australia (Grant et al., 1999). However, the prevalence of
asthma is generally lower in less industrialized countries (Cookson, 1987). The
symptoms of asthma—wheezing, breathlessness, and coughing—are brought on
by inflammatory processes in the airways and immunoglobulins in response to a
wide variety of environmental toxins and allergens such as dust mites,
cockroaches, pollens, and particular agents that reduce the overall air quality
(Clark et al., 1999). The potentially greater biological vulnerability of children
due to their developing immune systems may place them at heightened risk of
asthmatic reactions to environmental irritants. Thus, there is a need for much
more basic and applied research on asthma. As Grant et al. (1999) state,
“Changes in
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environmental risk factors and exposures may contribute to recent trends, but
little information is available relating specific risk factors to either longitudinal
asthma trends, geographic variability, or high-risk populations” (p. S1).

Distribution by Race and Socioeconomic Position

Asthma morbidity and mortality are disproportionately higher among
disadvantaged children (Weiss et al., 1994). Evans (1992) estimated that asthma
is 26% more prevalent among black than white children. Data on
socioeconomic and race/ethnicity differences in asthma prevalence among
children are limited. However, Figure 11 reveals a growing gap in asthma
prevalence between blacks and whites from 1980 to 1994 when averaged across
all age groups (Mannino et al., 1998).

Black children also are significantly more likely to be hospitalized for
asthma (Figure 12). This is true at every level of zip code income. In fact, even
black children living in zip codes where the median income was greater than
$40,000 per year are much more likely to be hospitalized for asthma than white
children living in the poorest income areas. Understanding what these race/
ethnic and socioeconomic differences reflect is a complex task, but it is possible
that residential environments for black children are poorer quality, at
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FIGURE 11 Asthma prevalence trends by year and race/ethnicity, United
States, 1980—1994.
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every level of zip code income. U.S. cities are highly segregated residentially
(Massey and Denton, 1993), and important environmental differences may exist
in levels of inflammatory bioallergens between the residential areas occupied by
blacks and whites.
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FIGURE 12 Asthma hospitalization for children, aged 1-14, by median
household income according to zip code of residence, United States, 1989—
1991. SOURCE: NCHS, 1998.
Trends

Prevalence, emergency department treatment, and mortality rates for
asthma have all increased in the last 20 years (NHLBI, 1999). Disturbingly,
these increases appear faster among children than adults and may reflect the
greater biological vulnerability of children to the effects of bioallergens.
Figure 13 shows the significantly higher prevalence of asthma among 5- to 14-
year-olds in the last 10 years. The sharpest increase has been among the very
young (Mannino et al., 1998). Among preschool children, asthma prevalence
has increased 160% from 1980 to 1994.
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Geographic Distribution

There are no large-scale United States studies assessing geographic
variation in emergency department visits or hospitalizations, although self-
reported prevalence estimates suggest rates are highest in the western states and
lowest in the South (Collins, 1997). Smaller-scale studies also have
demonstrated urban-rural differences (Malveaux et al., 1995). In a sample of
children in the Bronx in New York, Crain et al. (1994) estimated that there was
a cumulative prevalence of asthma of 14.3% and period prevalence of 8.6%.
These estimates for inner city children were twice the national average.

Costs

In 1993 there were more than 150,000 hospitalizations for children under
age 15 (CDC, 1995). The American Lung Association estimates that the direct
health care costs for asthma in the United States are almost $10 billion, with
inpatient hospital care being the largest single expenditure. Indirect costs related
to both loss of work and missed school days may add up to more than $1 billion
annually. It is estimated there are more than 10 million school days missed an
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FIGURE 13 Asthma prevalence by year and age, United States, 1980-1994.
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nually due to asthma. These productivity losses through work and school are
estimated to cost almost $2 billion annually (American Lung Association, 1998).
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FIGURE 14 Death rates per 100,000 for firearm-related injuries among
persons age 15— 24 by sex and race/ethnicity, United States, 1996.

Firearm-Related Deaths Among Youth and Young Adults

Overall

Nowhere is the important contribution of injuries to the population pattern
of death and disability more evident than when considering the health status of
youth and young adults. Rates of death from injuries rise from 14.2 per 100,000
population for children age 10-14 to 66.1 per 100,000 population for those age
15-19, and reach a level in the age 20- to 24-year-old group (79.9 per 100,000
population) that is not exceeded until age 75-84. Injuries, including
unintentional injuries, homicide, suicide, and legal intervention, are the leading
cause of death for 15- to 24-year-olds, accounting for approximately 75% of the
32,443 deaths in this age group in 1996.

Even more striking is the role of firearms in these deaths. Firearm-related
injuries accounted for 25.9% of the deaths among 15- to 24-year-olds in 1997
(NCHS, 1997). In 1996, deaths from firearm-related injuries among 15- to 24-
year-olds almost reached the level of those due to motor vehicle accidents (24.2
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per 100,000 population versus 29.2 per 100,000 population, respectively NCHS,
1998).

Distribution by Race and Sex

The burden of these deaths is not shared equally (Figure 14). While non-
Hispanic whites have the highest numbers of deaths from firearm-related
injuries, males—and particularly non-Hispanic African American males—have
substantially elevated rates of death from firearm-related injuries compared to
females and males from other groups. Overall, the age-adjusted 1997 death rate
for males from firearm-related injuries was 6.2 times higher than that for
females (22.4 per 100,000 population versus 3.6 per 100,000 population)
(NCHS, 1998). Among males, in 1996 the lowest rates were among Asian
Pacific Islanders (19.6 per 100,000 population) and the highest rates, 6.7 times
higher, were among African Americans (131.6 per 100,000 population).

Distribution by Socioeconomic Position

Given that the familiar inverse gradient between measures of
socioeconomic position and health outcomes is found for homicide and suicide
(Baker et al., 1992), it would not be surprising to find that it also is seen for
firearm-related deaths among 15- to 24-year-olds. However, national statistics
on this outcome do not generally stratify by socioeconomic position, a general
deficiency that has been noted elsewhere (Krieger et al., 1997). Baker et al.
(1992) provided some evidence for the association with firearm-related deaths,
although not specifically for 15- to 24-year-olds, who account for 25% of all
firearm-related deaths. A strong and generally consistent inverse association
between per capita income of the area of residence of the decedent and rate of
firearm-related deaths (1980-1986) was seen for unintentional injuries,
homicide, and suicide related to firearms. For example, areas with a per capita
income less than $6,000 compared to areas where it is equal to or greater than
$14,000 had rates of unintentional death from firearms, homicide, and suicide
that were elevated seven-, three-, and two-fold,respectively.

Trends

There have been substantial trends in firearm-related deaths among 15- to
24-year-olds over the past few decades. From 1970 to 1980 there was a 33%
increase, followed by a 16% decrease in 1985, followed by steady increases
totaling 158% up to 1993 and gradual declines since then through 1997. From
1993 to 1996, there was a 22% decrease in firearm-related mortality in this
group. Although the general direction of these trends has been consistent, there
have been variations in magnitude by race/ethnicity. For example, Figure 15
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illustrates the faster acceleration from 1985 to 1993 of firearm-related deaths
among African American and Hispanic men compared to white men.
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FIGURE 15 Death rates per 100,000 for firearms-related injuries among
males, age 15— 24, by race/ethnicity, United States, 1980-1996.

Geographic Variation

There is substantial geographic variation in the occurrence of firearm-
related deaths. The general picture, across all age groups, reflects higher rates of
firearm-related homicide in core metropolitan areas compared to rural areas,
while there are higher rates of firearm-related unintentional injuries in rural
areas (Baker et al., 1992). Fingerhut et al. (1998) analyzed 1979-1995 trends in
firearm-related homicide and found similar secular trends for core metropolitan
areas, fringe metropolitan areas, different size metropolitan counties, and non-
metropolitan counties. Within the overall pattern of geographic differences,
there is considerable unexplained heterogeneity. For example, using data
available from the Centers for Disease Control and Prevention (CDC)
WONDER (on-line), we examined state differences in 1996 firearm-related
deaths for 15-to 24-year-old blacks and whites and found substantial variation.
On average, death rates from firearm-related injuries were 7.1 (median, 5.8)
times higher among blacks than for whites, but the rates of relative
disadvantage ranged from 2.4-fold in Texas and 2.7-fold in North Carolina to
12.1-fold in Illinois and 14.6-fold in Massachusetts.
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Costs

The calculation of costs of firearm-related injuries and deaths is complex
and is hampered by a significant lack of data. Work in this area has generally
not reported separate estimates for specific age groups. Nationwide, for all ages,
the medical costs of gunshot injuries were recently estimated at $2.3 billion per
year (Cook et al., 1999). Total annual medical care expenses, indirect costs for
long-term disability, and lost productivity associated with premature death have
been estimated at $20.4 billion (Max and Rice, 1993). Because long-term
disability and lost productivity costs would be high for firearm-related deaths
and injuries to 15- to 24-year-olds, it is likely that a substantial portion of the
$20.4 billion reflects costs to children and young adults.

Cardiovascular Disease in Adults

Overall

Heart disease is the leading cause of death in the United States. In 1996,
this was true for white males and females, African-American males and
females, Asian-American males and females, Hispanic males and females, and
American Indian males and females. Overall, deaths from heart disease
accounted for 31.7% of all deaths in 1996 (NCHS, 1998) and were responsible
for 15.8% of the years of potential life lost before age 75 (NCHS, 1998).
Diseases of the heart account for 11.2% of the deaths among those 25-44 years
of age, 27.1% among those age 45-64, and 35.7% among those 65 years or
older. Coronary heart disease, which accounts for two-thirds of all heart disease
deaths, alone accounted for more than 2 million hospital stays in 1995, with an
average length of stay of 5.3 days, and almost 10 million physician visits
(NHLBI, 1998).

Distribution by Race and Sex

There is considerable variation in rates of death from cardiovascular
disease (CVD) by race, ethnicity, and sex (Figure 16). Age-adjusted rates of
death for males are 82.1% higher than they are for females (NCHS, 1998).
Substantial variation is seen when comparing across race and ethnicity, with the
rates for Asian Pacific Islander women, for example, being one-third the rates
for African American women, and the rates of death for African American men
being more than 2.5-fold greater than for Asian Pacific Islander men. Generally
the highest rates are for African American men and women, with the next
highest rates being for non-Hispanic white men and women. Problems related to
incorrect information on death certificates and census undercounts may lead to
systematic biases in rates for some groups, for example, those of Hispanic
ethnicity (Goff et al., 1997).
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FIGURE 16 Age-adjusted death rates for diseases of the heart by race/
ethnicity and sex, United States, 1996. NOTE: NH = non-Hispanic.

Distribution by Socioeconomic Position

There is substantial evidence that various measures of socioeconomic
position (SEP) are importantly associated with mortality and morbidity from
CVD (Kaplan and Keil, 1993; NHLBI, 1998). Figure 17 shows the inverse
association between family income level and heart disease death rates for 25- to
64-year-old non-Hispanic whites and African-Americans. Those in families
with incomes less than $10,000 had death rates that are 2.4- to 2.8-fold higher
than those with family income greater than $15,000 in 1979-1989. A similar
inverse patterning is seen when other measures of SEP, such as education and
income of individuals, families, or county of residence are considered (NHLBI,
1995). Other studies have indicated that the impact of SEP on cardiovascular
disease (CVD) extends to measures of CVD morbidity as well as subclinical
disease (Lynch et al., 1997).

Geographic Variation

There is substantial variation in the geographic distribution of CVD.
Generally speaking, death rates from CVD are highest in the southeastern
portion of the United States and lowest in the western Mountain states, Alaska,
and Hawaii (NHLBI, 1998). Figure 18 shows the similar variation in age-
adjusted rates of death from ischemic heart disease among 25- to 74-year-olds
in 1996. There also is substantial geographic variation in CVD differentials by
race and ethnicity. For example, overall age-adjusted deaths rates from ischemic
heart disease among those 25—74 years of age were approximately 3% higher in
African-Americans in 1996 than in whites. However, the differential varied
widely, from
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a 20 to 51% excess in California and Nebraska, respectively, to 32-54% lower
rates for African-Americans in Washington and Minnesota.

Trends

One of the most remarkable achievements of the latter part of this century
has been the substantial decline in death rates from CVD. For example, from
1900 to 1950, rates of death from CVD among those 45-54 years of age
increased by 28%, but from 1950 to 1995 these rates declined by 68% (NHLBI,
1998). Given the tremendous burden from CVD in the population, these
changes had major consequences. Analyses by the National Heart, Lung, and
Blood Institute (NHLBI) indicate that this decline in CVD mortality rates since
1994 translates into more than one million fewer deaths from CVD during that
period (NHLBI, 1998). Other analyses indicate that the decline in CVD
mortality from 1965 to 1995 accounted for 70% of the 5.6-year gain in life-
expectancy seen during that period (Vital Statistics of the United States, 1900—
1967; Arriaga, 1984; 1989).

There is substantial demographic and geographic variation in who has
benefited from the decline in CVD (Sempos et al., 1988). For example, the
average annual percentage decline in age-adjusted coronary heart disease death
rates for white males and females was greater than for black males and females
from 1980 to 1996. In some periods the differences were substantial—the
annual percentage decline for males was 50% greater (-3.6% versus -2.4%) for
whites than for blacks during 1980-1989. Analyses of these trends also indicate
that areas that are better off socioeconomically have benefited more from the
declines in CVD mortality (Wing et al., 1988). Barnett et al. (1999), in their
analyses of 1984-1993 trends in CHD mortality in North Carolina, found that
social class inequalities in coronary heart disease mortality actually widened
during this period for both black and white men. Moreover, whereas declines in
mortality
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FIGURE 17 Heart disease death rate per 100,000 among persons age 25-64,
by sex, race, and family income, United States, 1979-1989.
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were experienced by white men of all social classes, with the greatest benefit
among those in the highest social class, only the highest social class of black
men showed any decline at all.

IDH Mortality
Sz EEE 130170 (10)
103-130 (14)
[ 92-103(13)
1 11-92(13)

e 1

FIGURE 18 Geographic distribution of age-adjusted mortality rates from
ischemic heart disease among persons age 24-75, by state, United States, 1996.

Costs

Given the high population burden of CVD, it is to be expected that CVD is
associated with substantial costs. According to recent NHLBI calculations, the
direct costs associated with CVD were $171 billion in 1998, and the indirect
costs related to morbidity and lost productivity were $103 billion. Thus, while
there have been substantial advances in reducing the health burden from CVD,
it still is associated with considerable economic costs to society.

Overall Breast Cancer
Overall
Breast cancer is the most commonly diagnosed cancer in women, not

counting skin cancers, accounting for one in three cancer diagnoses. Breast
cancer is the leading cause of death among women aged 40 to 55 (Henderson,
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1995). However, lung cancer mortality rates are higher than breast cancer
mortality rates in women overall (American Cancer Society, 1995), and three
times as many women will experience heart disease as breast cancer in their
lifetime.

TABLE 1. Age-Specific Risk of Developing Breast Cancer

Age Estimate
25 1 in 19,608
30 1in 2,525
35 1in 622
40 1in 217
45 1in 93
50 1in 50
55 1in33
60 1in24
65 lin 17
70 lin 14
75 1in 10
85 1in9
Ever 1in 8

Incidence of breast cancer increases greatly with age; more than three-
quarters of all cases occur in women over age 50. Current estimates are that one
in eight American women will develop breast cancer in her lifetime (Feuer et
al., 1993). However, as noted by Feuer et al. (1993), it is important to look at
age-specific probabilities because they provide a more accurate estimate of an
individual's risk of breast cancer at a specific point in time, compared to lifetime
probabilities (see Table 1). In other words, a 50-year-old woman who is
currently cancer free has little more than a 2% risk of developing breast cancer
over the next 10 years.

Breast cancer also occurs in men but is extremely rare, accounting for less
than 1% of the overall incidence of and mortality due to breast cancer.

Distribution by Race and Socioeconomic Position

Breast cancer incident rates vary widely by race/ethnicity within the
United States. After age 45, the incidence of breast cancer is higher in white
women than in black women; however, age-specific incidence in women less
than age 45 is higher in blacks (Kelsey and Bernstein, 1996; Trock, 1996).

Women of other racial or ethnic groups also experience lower incidence of
breast cancer than white women. For example, compared to United States-born
white women, the incidence of breast cancer is 50% lower in Asian-American
women born in China or Japan and 25% lower in United States-born Asian
women (Stanford et al., 1995). Figure 19 shows breast cancer incidence rates for
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United States women by race/ethnicity, age-adjusted to the 1970 United States
population (American Cancer Society, 1995).

120

100

80 -

60 -

40

Incidence Rate per 100,000 Population

20

FIGURE 19 Female breast cancer incidence rates by race or ethnicity, United
States, 1998—1992. SOURCE: American Cancer Society (1997).

Mortality from breast cancer does not follow the same race/ethnicity
pattern as that seen for breast cancer incidence. Breast cancer mortality rates
among blacks are worse than among whites at all ages in the United States. The
National Cancer Institute's (NCI's) Black/White Cancer Survival Study found
that the risk of dying in the first 5 years after diagnosis was two times higher
among black breast cancer patients than among white patients (Eley et al.,
1994). The mortality rate among African American women over all ages is 31.2
per 100,000 population, compared to 26 per 100,000 population for white
women (American Cancer Society, 1995). Mortality rates among other racial or
ethnic groups, such as those shown in Figure 19, are less than 20 per 100,000
population (Perkins et al., 1995).

Unlike most chronic diseases, incidence rates of breast cancer are
positively related to socioeconomic position. Reproductive factors known to
increase risk for breast cancer include late age at first full-term pregnancy and
low parity,
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both of which vary by socioeconomic position and likely contribute to the
excess risk of breast cancer observed in better-educated, higher-income women
(Kelsey and Bernstein, 1996). In contrast to breast cancer incidence, mortality
from breast cancer is higher among more socioeconomically disadvantaged
women. Growing evidence suggests that this is partly due to a more advanced
stage at diagnosis and/or tumor characteristics. For example, Gordon (1995)
reported that education and income were inversely related to estrogen receptor-
negative tumors, after controlling for age, race or ethnicity, and known breast
cancer risk factors. Estrogen receptor-negative breast tumors are strongly
associated with poorer survival and, interestingly, are more likely to be
diagnosed in African American women than white women.

Trends

Breast cancer incidence increased steadily between 1940 and 1982 and
then more markedly between 1982 and 1987, prompting the suggestion,
especially in the popular press, that an “epidemic” of breast cancer was
occurring (Lantz and Booth, 1998). However, it is clear that a higher prevalence
of mammography screenings, earlier diagnoses, and related factors account for
a large proportion of this increase (Forbes, 1997; Wun et al., 1995). Moreover,
incidence rates in younger women increased only slightly during the same time,
and since 1987, incidence rates appear to have stabilized somewhat (Kosary et
al., 1995), although this trend varies slightly by race/ethnicity. It has been
suggested that the observed increase in breast cancer incidence was partially
due to the increased prevalence of risk factors for breast cancer, particularly
reproductive factors, such as later age at first birth and smaller family sizes than
in previous generations (American Cancer Society, 1995). Until relatively
recently, trends in incidence of breast cancer were similar for white women and
African American women. Since 1992, however, it appears that the incidence
has increased somewhat among African American women while decreasing or
remaining stable among whites (American Cancer Society, 1995).

For white women in the United States, the mortality rate from breast
cancer was relatively stable between 1940 and 1990 but has improved markedly
during the 1990s, with the greatest improvements seen in younger age groups
(National Cancer Institute, 1996). In contrast, the mortality rate among African
American women increased by more than 19% between 1973 and 1988 and has
continued to increase during the 1990s, although this increase has slowed to less
than 3% (National Cancer Institute, 1996).

Taken together, the observed trends in breast cancer incidence and
mortality suggest that with improved breast cancer management more women
are surviving with breast cancer than ever before. However, there is clear
evidence that racial disparities in both breast cancer incidence and mortality still
exist.
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Geographic Variation

Breast cancer incidence varies widely by geographic location. In the
United States, evidence suggests that women living in the northern states tend
to have higher rates of breast cancer than women living in the southern states
(Kelsey and Horn-Ross, 1996). Breast cancer incidence also varies greatly
internationally, as seen in Figure 20. The San Francisco Bay area has been
identified as having one of the highest rates of breast cancer among white
women in the world, with rates that are more than four times greater than in
Asian countries and more than 40% higher than in most European countries
(Parkin et al., 1997). Recently, it was determined that regional differences in
reproductive risk factors (e.g., low parity, late age at first birth), many of which
are associated with a more advantaged socioeconomic position, accounted for
the high incidence rates of breast cancer in the Bay area (Robbins et al., 1997).
Figure 20 also shows how breast cancer incidence varies by race/ethnicity
throughout the world. For example, rates among non-Jewish Israeli women are
dramatically lower than the rates among Jewish Israeli women. Also, rates in
Hawaii vary greatly by ethnicity. Asian women generally have some of the
lowest rates of incident breast cancer among developed nations; however, rates
in Asia, as well as in central European nations, have risen markedly in recent
years (Kelsey and Horn-Ross, 1993). For example, breast cancer incidence in
Japanese women more than doubled in the 15-year period from 1970 to 1985,
although rates of breast cancer in Japanese women are still dramatically lower
than rates in most American women (Kelsey and Bernstein, 1996).

Costs

Breast cancer has enormous direct and indirect costs, as well as
psychosocial costs in terms of reduced quality of life, stress, and the
psychological demands on the individual, family member, and friends coping
with the illness. An estimated $6.6 billion is spent each year in direct medical
care costs for breast cancer in the United States alone (Brown and Fintor, 1995).
Median survival time for breast cancer patients is nearly a decade;
consequently, the greatest proportion (approximately 45%) of medical
expenditures for breast cancer is for continuing care (Brown and Fintor, 1995).
Nevertheless, with more than 43,000 female breast cancer deaths per year in the
United States, it has been calculated that there are more than 800,000 person-
years of life lost each year or 19 person-years lost per death (Brown et al.,
1993). The nonmedical, indirect, and psychosocial costs of breast cancer have
not been quantified but undoubtedly increase several fold the social and
economic costs of this disease.
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FIGURE 20 Age-adjusted incidence of breast cancer, 1988-1992, per 100,000
population. SOURCE: Adapted from Parkin et al., 1997.

Osteoporosis

Overall

It is estimated that approximately 6 million American men and women
have osteoporosis and another 20 million have osteopenia (Looker et al., 1997).
Prevalence is dramatically higher in women than in men (see Figure 21).
Although peak bone mass is achieved in the second or third decade of life,
osteoporosis is rare in individuals less than 50 years of age. In contrast, only 3%
of women age 80 or older have normal bone density and 70% have evidence of
osteoporosis at one or more skeletal sites (Cooper and Melton, 1996). Thus,
osteoporosis can be characterized as a disorder of middle-aged and elderly
adults. The greatest public health impact of osteoporosis derives from its
accompanying increased risk of fractures. Osteoporotic fractures occur most
frequently in the distal forearm, vertebrae, and hip (Cooper and Melton, 1996);
indeed, vertebral fractures historically have been considered a defining clinical
feature of osteoporosis (Albright et al., 1941). Recent estimates indicate that the
age-adjusted incidence of vertebral fracture is more than twice as high as the
incidence of hip fracture in women (18 per 1,000 person-years versus 6.2 per
1,000 person-years, respectively) (Melton et al., 1993); both are associated with
increased morbidity and mortality in the elderly (Cooper et al. 1993; Melton,
1988).
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National data on the epidemiology of osteoporosis and related fractures are
somewhat limited, in part, because prior to the advent and widespread use of
noninvasive bone densitometry methods such as dual energy x-ray
absorptiometry (DEXA), osteoporosis was diagnosed only in the presence of a
fracture. However, not all fractures, particularly vertebral fractures, are
symptomatic or reach clinical attention. Presently, osteoporosis is defined by
the World Health Organization (WHO) as bone mineral density more than 2.5
s.d. (standard deviation) below the young normal mean at one or more skeletal
sites (WHO, 1994). Research indicates that a 1 s.d. decrease in femoral bone
density is equivalent to a 14-year age increase in risk of hip fracture (Melton et
al., 1993). Bone density decreases greatly with age, especially among women,
making age one of the strongest risk factors for osteoporosis. However, other
factors also influence bone density. For example, among women, bone loss is
accelerated after natural or surgical menopause when levels of estrogen drop
dramatically.

Other known or suspected risk factors for decreased bone density include
tobacco use, physical inactivity, and alcohol abuse (Seeman, 1996; Snow et al.,
1996). Each of these is associated with increased risk of fractures. Age-related
declines in bone strength also contribute to the increased risk of fractures in
elderly populations.

Distribution by Race and Sex

Rates of occurrence of osteoporosis and osteoporotic fractures vary greatly
by race and ethnicity, with higher rates consistently observed in whites
compared to nonwhites, particularly in North America and northern Europe
(Villa and Nelson, 1996). The Third National Health and Nutrition Examination
Survey (NHANES III) found a higher prevalence of osteoporosis in whites than
blacks or Hispanics for both women and men (Looker et al., 1997). (See
Figure 22.) One recent United States study found that age- and sex-adjusted
rates of hip fracture for persons over age 50 were nearly three and a half times
greater in whites than in blacks (Baron et al., 1994). Hispanics and Asians also
have much lower rates of hip fracture than whites (Silverman and Madison,
1988). In addition, the age-related increase in hip fracture is observed in all
populations but tends to occur at an earlier age among non-Hispanic whites than
Asian, Hispanic, or black populations (Maggi et al., 1991).

Osteoporosis and related fractures occur more frequently in women than in
men. NHANES III was the first nationally representative survey to assess bone
mineral density using DEXA to determine the prevalence of osteoporosis in the
United States adult population (Looker et al., 1995). Femoral bone density was
assessed in 14,646 participants age 20 or older (63% of those eligible). Data
were age adjusted to the 1980 United States census population, and prevalence
of osteoporosis and low bone density or osteopenia (more than 1 but less than
2.5 s.d. below the young normal mean) were determined for women and men
age 50 or older (see Figure 21). These data indicate that 15% of American
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women age 50 or older have osteoporosis and that an additional 40% have
osteopenia (Looker et al., 1997). Using the same absolute bone density cutpoint
for men as for women (0.56 g/cm? for femoral neck bone density), it was
estimated that 2% of American men age 50 or over have osteoporosis and
another 17% have osteopenia (Looker et al., 1997). However, extrapolating the
WHO diagnostic criteria, which did not address osteoporosis or low bone
density in nonwhite or male populations, so that the referent was mean bone
density in non-Hispanic white men ages 20-29, produced higher estimates.
With the male referent, estimates are that 4% of men age 50 or older have
osteoporosis and another 33% meet criteria for osteopenia. These estimates thus
show that the prevalence of osteoporosis is four to seven times greater in
women than men (depending on the referent group used). Other research
indicates that the estimated lifetime risk of a hip fracture, distal forearm
fracture, or vertebral fracture is three times greater for women than men (39.7%
for women and 13.1% for men, respectively) age 50 and older (Melton et al.,
1992).

50 -

B Osteoporosis

40 [] Osteopenia

30 -+

Percent

20 -

10

0 .
Women Men

FIGURE 21 Age-adjusted prevalence of osteoporosis and osteopenia of the
femur in noninstitutionalized U.S. adults, age 50 and older: NHANES III.

Distribution by Socioeconomic Position

Few data are available that examine osteoporosis or fracture incidence by
socioeconomic position. Several of the risk factors for fracture (e.g., alcohol
abuse, cigarette smoking, physical inactivity) are known to vary by
socioeconomic position, with greater prevalence of these behavioral or life-style
factors
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among poorer persons. One study reported that hip fracture incidence rates in
elderly white women in the United States are higher in regions with greater
poverty (Jacobsen et al., 1990). In addition, the use of postmenopausal hormone
replacement therapy, which protects against bone loss, is more prevalent among
socioeconomically advantaged women (Matthews et al., 1996). However, other
factors that appear to protect against age-related bone loss, such as obesity, are
more prevalent in lower socioeconomic strata (Sobal and Stunkard, 1989).
Moreover, blacks and Hispanics, who disproportionately occupy these lower
strata (especially in the United States), are known to have greater bone density
and lower rates of osteoporosis and osteopenia (Looker et al., 1997). Clearly,
the association between osteoporosis and associated fractures and
socioeconomic position is complex, and research is needed to determine what
the patterns of association are for men and women of different racial/ethnic
groups.
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FIGURE 22 Unadjusted prevalence of osteoporosis of femoral bone by race/
ethnicity among noninstitutionalized U.S. adults, age 50 years and older:
NHANES III.
Trends

A lack of data prevents us from knowing if there have been marked trends
in the prevalence or incidence of osteoporosis in the past. However, there is
evidence that the incidence of hip fractures increased fourfold between 1930
and 1980 in white men and even more dramatically in women (Melton et al.,
1987), even after taking into consideration the increase in the elderly
population. It has been suggested that the increasing prevalence of sedentary
life-styles and greater frailty among the elderly may be contributing to this
phenomenon (Cooper and Melton, 1996). Future expectations are that the
prevalence of osteoporosis and related fractures will increase substantially
because these are problems of the elderly. The number of individuals age 65 or
older is expected to increase fivefold in the next 50 years (Cooper et al., 1992).
Consequently, it is anticipated that the public health
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impact of osteoporosis will increase enormously in the coming decades. For
example, in 1990, there were more than 1.1 million hip fractures in women and
463,000 hip fractures in men worldwide, and it is predicted that these numbers
will increase fourfold by 2050 (Cooper et al., 1992). Interestingly, because of
rapidly aging populations, a greater increase in the incidence of hip fractures is
expected in Latin American and Asian countries than in North American and
European countries in the coming decades, making osteoporosis and related
fractures a global public health challenge (Cooper and Melton, 1996).

Geographic Variation

Specific data assessing geographic variations in osteoporosis are sparse.
However, there is clear evidence that the incidence of hip fracture varies by
geographic region. The highest rates are in Scandinavia, followed by the United
States, western Europe, Asia, and Africa (Melton et al., 1987). Rates vary
markedly within regions, also. For example, there is a sevenfold difference in
incidence of hip fractures within the countries of western Europe (Johnell et al.,
1992). A study by Jacobsen and colleagues found interesting regional variations
in hip fracture incidence in white women age 65 and older within the United
States also (Jacobsen et al., 1990). Data from the Health Care Financing
Administration, the Department of Veterans Affairs, the Bureau of the Census,
and the Bureau of Health Professions' 1988 Area Resource file were used to
examine age-adjusted rates of hip fracture by county for the 48 contiguous
states. Figure 23 graphically depicts the findings, which show clear geographic
variation, with higher rates in the south. Also, hip fracture incidence rates were
positively related to the proportion of elderly below the poverty level and the
percentage of farmland in the county, but inversely associated with water
hardness and hours of January sunlight. Interestingly, however, regional
variations in alcohol consumption, cigarette smoking, obesity, physical activity,
or Scandinavian heritage did not account for the observed geographic patterns.
The findings suggest that unobserved or unmeasured environmental
characteristics and/or individual risk factors are contributing to the geographic
variation in hip fracture rates. It is unknown if similar patterns are present for
nonwhite populations or men.

Cost

It is difficult to determine the economic costs of osteoporosis, per se.
However, the overall cost of fractures is estimated to be $20 billion annually in
the United States (Praemer et al., 1992). Recent estimates suggest that hip
fractures account for 300,000 hospitalizations annually, with an associated tab
of $9 billion in direct medical costs (Bason, 1996). Moreover, it is estimated
that hip fractures account for more than 9 years of potential life lost per 1,000
women (Eiskjaer et al., 1992). Because osteoporotic fractures
disproportionately affect elderly individuals, the reductions in survival and lost
wages associated with
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osteoporosis are generally determined to be less than similar figures for other
diseases, such as the others reviewed in this chapter. Nevertheless, it is clear
that osteoporosis and related fractures are an important and growing public
health problem of our aging population that have enormous economic costs in
terms of increased morbidity and mortality and lost productivity.

MAKING SENSE OF THE DISTRIBUTION OF DISEASE AND
ITS DETERMINANTS

The six problems described above illustrate the tremendous heterogeneity
there is in the occurrence of diseases and in important public health problems.
This heterogeneity by place, race/ethnic group, gender, socioeconomic position,
and time ought to be the starting place for most analyses. The extent of this
heterogeneity highlights the implausibility that a single set of explanatory
determinants will be found or that a single set of interventions will suffice to
reduce the population burden from these problems. Instead, we think the
heterogeneity points to the importance of the multilevel approach presented in
Figure 5. In what follows, we illustrate such an approach to the public health
issues previously described. Because such an approach is in its infancy, for the
most part the discussion is a mixture of empirical findings, evidence-based
speculation, and arguments based on plausibility. Because it is the major focus
of this report, for the most part we highlight the potential importance of
domains that range from the behavioral to the social and economic.

Economic and Social Policies

Because of the clear relationships between socioeconomic position and
these six problems of public health importance, it is likely that actions that have
an impact on the socioeconomic position of individuals, families, and
communities can potentially reduce the public health burden associated with
these problems. Note that this is true even for breast cancer, for although
incidence increases with SEP, mortality decreases with increasing SEP (Eley et
al., 1994; American Cancer Society, 1995). At the governmental level, policies
related to taxation, cash and noncash transfers, and employment may be some
of the most important instruments. For example, the introduction of the earned
income tax credit resulted in a reduction in the prevalence of children living in
families below the poverty line (Plotnick, 1997), presumably with related health
effects, and we are still awaiting the results of recent changes in welfare and
entitlement policies on the financial status and health of poor families (Danziger
et al.,, 1999). The changes in economic status of individuals and the
communities they live in could conceivably lead to better health among
pregnant women and women of childbearing age, thereby leading to a reduced
risk of low birthweight. Increased SEP also
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FIGURE 23 Geographic distribution of incident hip fracture in non-Hispanic white women age 65 and older, source: Reprinted, with permission,

from Jacobsen et al. (1990). Copyright 1990 by the American Medical Association.
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allows one to mitigate, or move away from, environmental exposures that
might be important in the etiology and progression of childhood asthma, to live
in environments with lower levels of stress and violence.

Economic policies that alter workforce participation by women may have
an effect on reproductive patterns, thereby altering the risk of breast cancer. The
same forces may have an impact for both men and women on levels of job
strain, which may alter the risk of developing CVD or its risk factors (Schnall et
al., 1994) and triggering acute events (Mittleman and Maclure, 1997). Taxation
polices also can have a substantial impact on the development and maintenance
of unhealthy behaviors such as smoking (Hu et al., 1995). Taxation policies that
reduce funding of education also may influence the availability of physical
activity at school through reduction in physical education classes (Luepker,
1999). Zoning policies and the design of living, work, and educational
environments can conceivably influence the amount and patterns of leisure time
and occupational physical activity.

Through mechanisms that are less well understood (Kaplan et al., 1996;
Lynch et al., 2000), economic policies that alter the extent of income and wealth
inequality in the population may alter disease risks independent of effects on
individual incomes or wealth. In addition to being related to risk of death from
all causes, increasing income inequality is associated with increased levels of
CVD and other diseases (Kennedy et al., 1996; Kaplan and Lynch, 2000). The
extent of variations in income inequality, presumably related to government
taxation and transfer policies, on infant mortality was shown by Ross et al. (in
press) who compared the association between income inequality and infant
mortality in metropolitan areas in the United States and Canada. Metropolitan
areas in Canada had much lower levels of income inequality than those in the
United States and much less geographic variation in income inequality. This
combination of decreased income inequality and restriction in the range of
income inequality resulting from Canadian economic policies was associated
with considerably lower rates of infant mortality in these analyses.

Social policies also can have a substantial impact. The most obvious
relates to access to health insurance and state-of-the-art medical care. To the
extent that there is no consensus regarding the need for universal access, then
we can expect to see substantial variations by SEP and race/ethnicity in low
birthweight and the diagnosis and treatment of asthma, as well as screening,
treatment, and outcomes of CVD, breast cancer, and osteoporosis. Social
policies regarding regulation of gun ownership, types of weapons allowed,
safety devices, enforcement of regulations, and policing may all have an impact
on firearm-related deaths (Wintemute, 1999). In general, social policies that
have an effect on employment, or lack of it, the nature of work, community
neighborhood structures, transportation, housing, schools, medical care, and
other social institutions may all have an impact on the distribution of public
health problems within and between populations and areas. Social policies and
norms related to factors such as tobacco and alcohol use also may have a
substantial impact because even changes in average consumption lev
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els may influence both the total burden of disease associated with consumption
and the prevalence of heavy smoking and drinking (Rose, 1992).

Institutions

In a sense, institutions cannot be separated from the social, cultural,
historical, and economic policies that create and sustain them. However, it is
important to see the extent to which institutions, such as those related to the
worlds of education, work, medical care, the criminal justice system, and
housing, may be important determinants of public health problems and
solutions. For example, it has been suggested that school and child care
environments may increase the risk of childhood asthma and its complications
via exposure to secondhand smoke (Bremberg, 1999) and through a lack of
support for behavioral self-management strategies (Clark et al., 1999).
Similarly, the school environment via promotion of poor nutritional habits
through school lunch programs or on-site fast-food outlets, and reduction of
school-based physical activity programs may contribute to increased risk of the
development of CVD as well as decreased bone mass. The school environment
also can support factors related to increased risk of later development of breast
cancer, through both dietary and reproductive risk factors. School-related
factors also may contribute to patterns of bullying, gang formation, and
violence that may lead to firearm-related injuries.

Workplaces, through both working conditions and the physical
environment, zmay increase risk. Stressful working conditions, inflexible
working schedules, and afterwork effects of physically and emotionally
demanding jobs may all directly contribute to increased risk of CVD (Karasek
and Theorell, 1992). Indirectly, they may contribute to patterns of smoking and
alcohol use and physical inactivity that increase risks of low-birthweight, breast
cancer, CVD, and osteoporosis. Work schedules that make it difficult to utilize
preventive or curative services could increase risk of low-birthweight deliveries,
CVD, and early detection of breast cancer and osteoporosis.

The physical environment of workplaces and other institutional settings
also can increase risk via exposure to tobacco smoke and other toxic substances.
In addition, work environments that discourage physical activity in favor of
taking elevators or discourage healthy eating via fast-food and vending machine
availability also may increase risk of numerous outcomes.

Neighborhoods, Communities, and Living Conditions

A growing literature indicates that characteristics of neighborhoods and
communities are associated with variations in health outcomes and individual
level risk factors (Macintyre et al., 1993; Kaplan, 1996; Diez-Roux, 1998; Yen
and Kaplan 1998, 1999). There are many pathways through which such area
differences in health status and risk factors might be generated. Abatement of
exposures to lead and other toxins, improvements in ambient air quality, and
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reduction of diesel exhaust could have an impact on asthma, low birthweight,
and possibly osteoporosis. Environmental restrictions on smoking and the sale
and consumption of alcoholic beverages, as well as local advertising in support
of smoking and drinking, may influence the rates of all six of the public health
problems highlighted in this chapter. Neighborhoods differ in the availability of
affordable, nutritious food (Troutt, 1993) and in access to preventive and
curative services, possibly having an impact on low birthweight, asthma,
cardiovascular disease, breast cancer, and osteoporosis. Lack of access to parks
and opportunities for safe recreational areas may influence levels of physical
activity.

Social and economic characteristics of communities also may have a great
influence on public health (Haan et al., 1987; Macintyre et al., 1993; Sampson
et al., 1997; Brooks-Gunn et al., 1997; Wing et al., 1988). The extent to which
residents of an area feel interconnected, will help each other, and feel
responsible for the “commons” is associated with lower rates of violence, much
of which is firearm related (Sampson et al., 1997). Levels of social support can
be influenced by neighborhood and housing design and may influence birth
outcomes (Nuckolls et al., 1972), cardiovascular disease (Kaplan et al., 1988),
treatment of childhood asthma (Smyth et al., 1999), and resolution of violence
that can lead to firearm-related deaths.

Living conditions, reflected in the quality of housing and residential
environments, may be associated with low birthweight, asthma, cardiovascular
disease, and osteoporosis and the risk of hip fracture. For example, levels of
allergens and exposure to environmental tobacco smoke may be associated with
asthma, and conditions that increase the risk of transmission of various
infectious agents may thereby lead to exacerbation of asthma (Clark et al.,
1999), increased risk of low birthweight (Romero et al. 1988), and possibly,
cardiovascular disease (Patel et al., 1995). Environmental hazards in the home
may be associated with increased risk of hip fracture (Rubenstein et al., 1988;
Grisso et al.,, 1996), and environmental barriers outside the home could be
associated with reduction in physical activity (Kaplan, 1997).

Social Relationships

The quantity, quality, and scope of social relationships can influence the
incidence and progression of a variety of health problems (Cohen and Syme,
1985). Social support and social network participation have been shown to be
associated with pregnancy complications (Nuckolls et al., 1972), cardiovascular
disease (Kaplan et al., 1988), breast cancer prognosis (Spiegel et al., 1989;
Reynolds and Kaplan, 1990; Reynolds et al., 1994; Shrock et al., 1999),
recovery from hip fracture (Cummings et al., 1988), asthma symptoms (Clark et
al., 1999), and pregnancy complications (Nuckolls et al., 1972). Social groups
also may influence, in both a positive and a negative direction, the adoption and
maintenance of adverse behavioral risk factors such as smoking and excessive
alcohol consumption. Clearly, social processes are involved in the promotion or
inhibition of violence and its sequelae such as firearm-related mortality. Strain
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associated with problematic relationships, or overload related to multiple social
responsibilities, may increase cardiovascular risk and also may make it more
difficult to access preventive or curative services.

Individual Risk Factors

There is ample evidence that the behaviors of individuals, such as tobacco
and alcohol consumption, physical inactivity, and diet, are critically associated
with important public health problems (McGinnis and Foege, 1993). Because
this information is well known and readily available it is not reviewed in this
paper. Other individual characteristics related to personality, negative affect,
coping, and attitudes also are critically important. For example, considerable
evidence now underscores the importance of psychological states related to
negative affect and hostility in the pathogenesis and triggering of cardiovascular
events and the progression of cardiovascular disease (Mittleman and Maclure,
1995; Everson et al.,, 1996, 1997), and there is some indication that
psychological distress may exacerbate asthma symptoms (Smyth et al., 1999).
These states can have indirect impacts on low birthweight, breast cancer,
cardiovascular disease, and osteoporosis via their influence on access to and use
of preventive and curative services, their impact on social relations, and,
possibly, through the influence of psychological states on neuroendocrine and
immune pathways.

CONCLUSIONS

We have briefly outlined the heterogeneity in prevalence, distribution, and
trends for life expectancy and a number of important public health problems.
The usual approach is to adopt either a perspective that privileges individual
risk factors, which have been termed by some as the “real” causes of disease
(McGinnis and Foege, 1993) or a perspective that similarly privileges an
increasingly molecular understanding. Either approach, in our opinion, is likely
to be extremely limited in understanding variations in disease incidence or
prevalence between groups, places, or across time and consequently will
generally be unsuccessful in suggesting effective intervention strategies to
reduce the population burden from these problems. Instead, we have tried to
argue for an integrated approach that views these problems within a multilevel
framework and attempts to build bridges between levels rather than attributing
primary importance to one level or another. It is likely that some success will
come from efforts at specific levels, but our most complete understanding and
most successful intervention attempts may very well come from a multilevel
focus. In order to make progress, there is a need for considerably more
information on determinants of health that lie “upstream” from individual
behaviors.

In an influential book on preventive medicine, the late Geoffrey Rose
declared, “The primary determinants of disease are mainly economic and social,
and therefore its remedies must be economic and social” (Rose, 1992, p. 129),
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and a recent report on the “future of medicine” (Hastings Center Report, 1996)
called for an effort on the scope of the Human Genome Project directed at
understanding the social determinants of health. As work proceeds at a fast pace
on both the behavioral and the molecular bases of disease, we need to proceed
apace at accumulating knowledge of the upstream determinants of health that
include social relations, neighborhoods and communities, institutions, and
social and economic policies. Such an effort bridged with expanding knowledge
from more “downstream” pursuits could add to the twenty-first century's
armamentarium for improving the public's health.
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PAPER CONTRIBUTION B

Understanding and Reducing
Socioeconomic and Racial/Ethnic
Disparities in Health

James S.House and David R.Williams

The initial paper by Kaplan and colleagues and the burgeoning literatures
on socioeconomic and racial/ethnic disparities in health establish that such
disparities are large, persistent, and even increasing in the United States and
other developed countries, most notably the United Kingdom (Marmot et al.,
1987; Preston and Haines, 1991; Adler et al., 1993; Pappas et al., 1993; Evans
et al., 1994; Williams and Collins, 1995). Differences across socioeconomic and
racial/ethnic groups or combinations thereof range up to 10 or more years in life
expectancy and 20 or more years in the age at which significant limitations in
functional health are first experienced (see Table 1; House et al., 1990, 1994).
Both within and across countries, individuals with the most advantaged
socioeconomic and racial/ethnic status are experiencing levels of health and
longevity

Dr. House is director of the Survey Research Center in the Institute for Social
Research and professor of sociology, University of Michigan, and Dr. Williams is
professor of sociology and reserach scientist at the Institute for Social Research,
University of Michigan. This paper was prepared for the symposium “Capitalizing on
Social Science and Behavioral Research to Improve the Public's Health ,” the Institute of
Medicine and the Commission on Behavioral and Social Sciences and Education of the
National Research Council, Atlanta, Georgia, Februray 2-3, 2000. This work has been
supported by a Robert Wood Johnson Foundation Investigation in Health Policy
Research Award (Dr. House) and by grant MH-57425 from the National Institute of
Mental Research and the John D. and Catherine T.MacArthur Foundation Research
Network on Socioeconomic Status and Health (Dr. Williams). We are indebted to
Debbie Fitch for her work in preparing the manuscript, references, figures, and table.
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that increasingly approach the current biologically attainable maxima. Thus, the
major opportunity for improving the health of human populations in the United
States and most other societies lies in improving the longevity and health of
those of below-average socioeconomic or racial/ethnic status.

TABLE 1. United States Life Expectancy, at Age 45 by Family Income (1980
dollars)a

Females Males
Family Income White Black Diff. White Black Diff.
AllP 36.3 32.6 3.7 31.1 26.2 4.9
<$ 10,000 35.8 32.7 3.1 27.3 252 2.1
$10,000-$14,999 374 335 39 30.3 28.1 22
$15,000-$24,999 37.8 36.3 1.5 324 31.3 1.1
>$25,000 38.5 36.5 2.0 33.9 32.6 1.3

NOTE: Diff. = difference.
21979-1989; Taken from the National Center for Health Statistics.
51989-1991; Taken from the National Center for Health Statistics.

Accordingly, the reduction of socioeconomic and racial/ethnic disparities
in health has been identified by the U.S. Public Health Service and the National
Institutes of Health as a major priority for public health practice and research in
the first decade of the twenty-first century (USDHHS, 1999; Varmus, 1999).
This will involve some combination of either reducing the degree to which
disparities in socioeconomic and racial/ethnic status are converted into health
disparities or reducing the extent of socioeconomic or racial/ethnic disparities
themselves. This will further entail understanding both (1) the psychosocial and
biomedical pathways that translate socioeconomic and racial/ethnic disparities
into disparities in health, and (2) the broader social, cultural economic, and
political processes that determine the nature and extent of socioeconomic and
racial/ethnic disparities in our society, and the ways in which individuals
become distributed across socioeconomic levels and defined into racial/ethnic
groups.

This paper seeks to elucidate what we already know and need yet to learn
about reducing socioeconomic and racial/ethnic disparities in health. We first
provide a brief overview of the nature of both socioeconomic and racial/ethnic
disparities in health and how they are related to each other. Second, we assess
current understanding of the pathways or mechanisms by which the
socioeconomic or racial/ethnic status of individuals affects their health and the
implications of this understanding for reducing socioeconomic and racial/ethnic
disparities in health. Third, we explore what is known about how and why
communities and societies come to be stratified both socioeconomically and in
terms of race/ethnicity, and how these communal and societal patterns of
socioeconomic and racial/ethnic stratification affect the socioeconomic and
racial/ethnic status of individuals and their health. Finally, we conclude with an
assessment of what we
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know and need to know about how to reduce socioeconomic and racial/ethnic
disparities in health and, hence, to improve population health.

Several themes pervade our discussion. First, there are multiple indicators
of socioeconomic position and hence multiple indices of socioeconomic
disparities in health, and these are best comprehended in a multivariate, causal,
and life course framework. Second, socioeconomic and racial/ethnic disparities
in health, and the reasons for and means of reducing them, are inextricably
related but also distinctive. This also can best be comprehended in a
multivariate causal framework. Third, it is important to understand the
pathways or mechanisms linking socioeconomic and racial/ethnic status to
health. What is most striking and important here is to recognize that
socioeconomic and racial/ethnic status shape and operate through a very broad
range of pathways or mechanisms, including almost all known major
psychosocial and behavioral risk factors for health. Thus, socioeconomic and
racial/ethnic status are in the terms of Link and Phelan (1995) the “fundamental
causes” of corresponding socioeconomic and racial/ethnic disparities in risk
factors and hence health and, consequently, also the fundamental levers for
reducing these health disparities. Finally, existing evidence strongly suggests
that the nature of the socioeconomic and racial/ethnic stratification of
individuals can be changed in ways beneficial to health and, coincidentally, to a
broad range of other indicators of individual and societal well-being.

THE NATURE OF SOCIOECONOMIC AND RACIAL/ETHNIC
DISPARITIES AND THEIR RELATION TO HEALTH

We take the size, persistence, and even increase of socioeconomic and
racial/ethnic disparities as given in Paper Contribution A. Here we seek to
clarify the nature of socioeconomic and racial/ethnic status and their relations to
each other and to health.

A Multivariate, Causal, and Life Course Framework

Socioeconomic status (SES) refers to individuals' position in a system of
social stratification that differentially allocates the major resources enabling
people to achieve health or other desired goals. These resources centrally
include education, occupation, income, and assets or wealth, which are related
to each other and to health in a causal framework first elucidated by Blau and
Duncan (1967) and shown in its simplest form in Figure 1A. This model
suggests that over the life course, individuals first acquire varying levels and
types of education, which in turn help them to enter various types of
occupations, which then yield income, which finally enables them to
accumulate assets or wealth. Each subsequent variable in this causal chain is
generally most affected by the immediately prior variable, with potential
residual effects of earlier variables. This model is simple because it omits
potential feedback loops other than from assets or wealth to income (e.g., a
person's occupation may facilitate further educational attainment) and fails
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to incorporate variations in each of these indicators that will occur over the life
course (e.g., progressions or regressions in terms of occupation or income).

Occupation
Jr Income\
Education +— > Health
Assets/Wealth

FIGURE 1A. Simple intragenerational causal model relating major indicators
of socioeconomic position to each other and to health.

Although this causal framework has been used routinely in the study of
socioeconomic attainment, it has seldom been explicitly applied to the study of
socioeconomic disparities. It is important, however, that it be utilized more
explicitly in future research on the relation of socioeconomic status to health,
and especially in thinking about how socioeconomic disparities in health have
been or could be reduced. The framework helps, for example, to understand
why income is perhaps the strongest and most robust predictor of health
(McDonough et al.,, 1997; Lantz et al., 1998), because to some degree the
impacts of all other variables are mediated through it. Also, some health
outcomes are more strongly affected by certain socioeconomic indicators than
others (education, for example, more strongly affects health behaviors, patterns
of which form early in life, and the diseases or health indicators affected most
by them). Overall, in the United States, education and income have proved most
predictive of health, with occupation often adding little additional explanatory
power and assets or wealth somewhat more. More research is needed, however,
to estimate explicitly the relative effects on health of these different indicators
of socioeconomic position, and how much the total effect of any given variable
is spuriously produced by temporally antecedent confounding variables,
mediated via temporally subsequent intervening variables, or acts more directly
on health (see Sorlie et al., 1995; Lantz et al., 1998 and in press; and Robert and
House, 2000 a,b).

From the point of view of reducing health disparities, we need to have such
an analysis of the variance in health explained by different socioeconomic
factors in order to understand or predict the health effects of planned or
unplanned change in each indicator. Further, by adding other variables to
Figure 1A,
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we can extend our understanding of how disparities in health across these
indicators of socioeconomic position may be generated by antecedent factors or
mediated via subsequent factors. Several such elaborations are important in
thinking about reducing other socioeconomic and racial disparities in health.

First, socioeconomic position (SEP) has to be thought of as an
intergenerational as well as intragenerational phenomenon. Thus, parental
socioeconomic position may importantly shape childhood well-being and hence
educational and later adult socioeconomic attainment and health, as shown in
Figure 1B. The work of Barker (e.g., Barker and Osmond, 1986) and others
(Kaplan and Salonen, 1990; Elo and Preston, 1992; Blane et al., 1996; Kuh and
Ben-Shlomo, 1997) has indicated that childhood socioeconomic position and
experiences can have long-term effects on adult health (see also Paper
Contribution C). This is sometimes interpreted to mean that childhood
socioeconomic position is a more important determinant of health than adult
socioeconomic position. However, Figure 1B suggests that most such effects
are likely to be channeled through and reinforced by later socioeconomic
attainment, and the unique impact of childhood SEP or its sequelae must be
evaluated net of later socioeconomic or other experiences. When this is done,
the unique effects of childhood SEP on adult health are often found to be small
or even nonexistent relative to the effects of later adult socioeconomic
attainment and experiences (e.g., Lynch et al., 1994).*Thus, although the
impact of socioeconomic position on childhood health and well-being is a very
important problem in its own right, it cannot and should not be viewed as a
major explanation of adult socioeconomic or racial/ethnic disparities in health
or hence as the major, preferred, or necessary route for reducing such adult
disparities.

However, Figure 1B is also highly simplified, neglecting the changing
socioeconomic position of the families of many children. Thus, the
socioeconomic position of a child often changes from preschool to elementary
school to secondary school and onward through adulthood. Socioeconomic
advantage and disadvantage may be viewed as ebbing and flowing or cascading
over a person's life course. Although recent socioeconomic position is usually
the best predictor of future outcomes, sustained socioeconomic deprivation over
time is likely to be even more damaging (Wolfson et al., 1993, Lynch et al.,
1997), and uncertainty or variability in socioeconomic position may be
deleterious even to those of generally solid middle- or higher-level SEP
(McDonough et al., 1997). Thus, knowledge of the full life course of
socioeconomic position is ideally desirable for understanding socioeconomic
disparities in health and a target for efforts to alleviate such disparities.

Finally, Figures 1A and 1B must be further elaborated, as in Figure 1C, to
take account of the impact of more ascribed and relatively fixed social

*Link and Phelan (in progress) have similarly showed that although cognitive ability
contributes to socioeconomic attainment, its effects on health are mediated entirely
through such attainments, and it in no way can explain away or make spurious the
considerable impact of adult SEP on health.
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statuses—most notably for our purposes, race/ethnicity, but also age and
gender. Figure 1C reveals two simple but very important truths about racial/
ethnic disparities in health. First, racial/ethnic status is a major determinant of
every indicator of socioeconomic position, even net of all prior variables in the
model. For example, not only are African Americans disadvantaged in terms of
level of education, but even given the same education, they are disadvantaged
occupationally and in terms of income, and still disadvantaged in income even
within the same educational and occupational levels (Featherman and Hauser,
1978). Most egregiously, their assets/wealth lag far behind other Americans of
equivalent income, occupation, and education (Oliver and Shapiro, 1995;
Conley, 1999). Not surprisingly, then, a great deal of racial/ethnic disparity in
health is explainable in terms of the socioeconomic disadvantages associated
with membership in the most historically disadvantaged racial/ethnic groups
(Williams and Collins, 1995).

However, the second important truth of Figure 1C is that race/ethnicity has
effects on health that are independent of socioeconomic differences between
racial/ethnic groups (Williams and Collins, 1995; Williams et al., 1997). For
example, African Americans generally exhibit poorer health outcomes even
when compared to whites with statistically equivalent levels of socioeconomic
position (see below and Table 1). Thus, race carries its own burdens for health
beyond those associated with socioeconomic disadvantage. We can properly
estimate and understand how race/ethnicity and socioeconomic position
combine to affect health only within a multivariate framework such as
Figure 1C. Further, such a framework can also reveal that race/ethnicity
sometimes has salutary effects on health that may compensate in part for the
deleterious effects of socioeconomic disadvantages. For example, African
Americans exhibit better levels of mental health, and Latinos better levels of
infant and child health, than would be expected based on their socioeconomic
position. The next major section of this paper focuses on elucidating the
pathways or mechanisms through which both socioeconomic position and race/
ethnicity affect health, for better as well as for worse.

Due to constraints of space and desire for clarity, Figure 1C fails to
represent other important issues for understanding and reducing socioeconomic
disparities in health. First is the issue of reciprocal or reverse causality,
especially between socioeconomic position and health. Ours and others'
discussions of reducing socioeconomic and racial/ethnic disparities in health are
predicated on the assumption that, by far, the predominant causal flow is from
socioeconomic position and race/ethnicity to health rather than vice versa. This
assumption is self-evident for a fixed attribute such as race/ethnicity and is
generally borne out in empirical research on socioeconomic position, for
example, by introducing baseline controls on health into the framework of
Figure 1 (see House and Roberts, 2000:116-117), though clearly health events
or shocks can and do affect subsequent labor force participation and income
(often more in the short term than in the long term). Second, time and space
prevent us from fully and systematically attending to variations by age, sex,
race/ethnicity, and other factors
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in the presence of size of the causal paths/effects in Figure 1, though we will on
occasion note such variations (see Robert and House, 2000b:118-120 for more
discussion of such issues).

Shape of the Relationship Between SES and Health

Before turning more explicitly to how we may explain and reduce
socioeconomic and racial/ethnic disparities in health, it is important to clarify
our understanding of the shape of the relationship between socioeconomic
position and health. An intriguing finding of some research on socioeconomic
inequalities in health is that it is not simply that those who are in the lowest
socioeconomic groups have worse health than those in higher socioeconomic
groups. Rather, a relationship between socioeconomic position and health has
been observed across the socioeconomic hierarchy, with even those in relatively
high-socioeconomic groups having better health than those just below them in
the socioeconomic hierarchy (Adler et al., 1994; Marmot et al., 1991). Perhaps
the most important implication of this finding is that it is not just the material,
psychological, and social conditions associated with severe deprivation or
poverty (such as lack of access to safe housing, healthy food, and adequate
medical care) that explain socioeconomic inequalities in health among those
already at relatively high levels of socioeconomic position.

Despite some evidence for gradient effects of socioeconomic position on
health, it is also important to note the many studies indicating that the
relationship of socioeconomic position, especially as indexed by income, to
health is monotonic, but not a linear gradient. Although increasingly higher
levels of socioeconomic position may be associated with increasingly better
levels of health, there are also substantially diminishing returns of higher
socioeconomic position to health. For example, studies have found diminishing
and even nonexistent relationships between income and mortality (Wolfson et
al., 1993; Backlund et al., 1996; Chapman and Hariharan, 1996; McDonough et
al., 1997;) or morbidity (House et al., 1990, 1994; Mirowsky and Hu, 1996) at
higher levels of income (e.g., above the median). This trend partially reflects a
health “ceiling effect” caused by the fact that people in the upper
socioeconomic strata maintain overall good health until quite late in life,
leaving little opportunity for improvement in health among these groups
throughout much of adulthood (House et al., 1994). Thus, it is most important
to understand what accounts for socioeconomic inequalities in health across the
broad lower range (e.g., lower 40-60%) of socioeconomic positio