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1 Foreword

Health care is an important factor in improving health, but health
outcomes are also strongly influenced by factors outside of the
health care system. This volume brings together contributions from
leading behavioral, social, and medical scientists to summarize
what is known about the determinants of health outcomes and to
outline directions for future research. [ am gratified that the Agency for Healthcare Research and
Quality (AHRQ) has been able to partner with the National Institutes of Health (NIH) in this
effort.

AHRQ’s mission is to produce evidence to make health care safer, improve health care quality,
and make it more accessible, equitable, and affordable; a parallel goal is to work within the

U.S. Department of Health and Human Services and with other partners to make sure that the
evidence is understood and used. As an agency we have a strong commitment to disseminate

the best available evidence to improve health outcomes from the patient perspective. AHRQ
publishes reports that are relevant to improving population health, including the National
Healthcare Quality and Disparities Report. This report focuses on factors within the health care
delivery system, including where health disparities are improving and where they have stayed the
same or gotten worse.

There are at least three ways to improve population health outcomes: first, by developing new
treatments and therapies that will improve health for people suffering from illness (e.g., a cure
for cancer; a treatment to slow or stop disease progression in people with multiple sclerosis

[MS], a therapy to prevent the onset of Alzheimer’s disease, and so on). Second, by assuring the
technologies and therapies that are known to produce benefit are more uniformly delivered to all
Americans. And third, we need to tackle the systemic problems that continue to negatively affect
health, such as poverty and low educational attainment. AHRQ concentrates on the second of the
three mechanisms for improving population health. NIH and the industry tend to focus on the
first, and the chapters in this volume remind us of the importance of paying attention to the third.

Health care is limited in its capacity to remedy the national challenge of reducing racial and
ethnic disparities in health outcomes. Population Health: Behavioral and Social Science Insights
broadens our perspective by helping us understand the context in which health problems develop
and the environments in which health care is delivered. As more information becomes available
to clinicians, patients, and communities alike, AHRQ’s goal is to help improve health and well-
being and contribute to better health outcomes for the Nation overall.

Richard Kronick, PhD
Director
Agency for Healthcare Research and Quality



My good colleague, Russ Glasgow, taught us that Reach X Efficacy

= Impact. The vast majority of behavioral and social science research
efforts to improve health have targeted the individual. These efforts
have resulted in numerous efficacious interventions to change behaviors
and improve health, but the field has struggled to implement these
interventions with sufficient scalability or reach to have a large population impact. In contrast,
this book focuses on population health and the targeting of large population groups with common
systemic risks to their health. Although we may have less control of the levers of change in
population health than in individually-based interventions, even small systemic shifts or “nudges”
have considerable reach that produce large population impacts.

Over the last generation, we have witnessed the impact of increased tobacco taxes and indoor
smoking bans on the prevalence of smoking. Of course, these population-based interventions do
not occur in a vacuum, and the availability of viable individual cessation interventions, as well as
changing attitudes regarding smoking, provided the basis for acceptance of these population-based
interventions. As evident from the chapters in this book, tobacco use is but one of many population-
based targets for improving health, and population health extends beyond policies that influence
behavioral risk factors to include demographic and social influences (e.g., education, income),
health care access and quality, and the interaction of these population influences with genetics and
neurobiology.

Population health is a growing and diverse research area. Much of the early work in this area

was primarily descriptive, focusing on the distributions of various health indexes within certain
populations. Much of the recent research has focused on the mechanisms that produce these
distributions of population health. This research is complex and is often limited by the mechanisms
that can be gleaned from epidemiologic studies. The final section of this book on emerging tools for
studying population health is an important contribution for improving the methodology to advance
this science. Advancing population health methods is critical if we are to understand and target
these mechanisms to develop population-based interventions that are empirically-based and have the
potential to impact population health.

The National Institutes of Health’s Office of Behavioral and Social Sciences Research (OBSSR) has an
extensive history of advancing research on population health. This book is an outgrowth of work begun at
OBSSR when Robert Kaplan, the co-editor of this book, was Director of OBSSR. Along with his co-editors
Michael Spittel and Daryn David, Dr. Kaplan has drawn together in one book the work of many of the
leaders in population health. It is the hope of OBSSR that this book stimulates rigorous and relevant research
in population health that will improve the health of the Nation.

William T. Riley, PhD
Director, Office of Behavioral and Social Sciences Research



\Y; Preface

The United States spends more on health care than any other
advanced economy but still lags behind other countries on most
measures of population health. This is a familiar refrain to devotees
of health statistics but a surprising and troubling revelation to many
who take pride in the outstanding health care U.S. citizens enjoy. The
truth is, as reports from the Institute of Medicine and the National Research Council document,
current U.S. approaches to safeguarding the health of the American people are not working as
they should.

It’s not that policymakers have neglected the problem. The Patient Protection and Affordable
Care Act (ACA) has been a promising step towards overhauling the country’s health care system.
If it remains in place, it should help to bring down health care costs and extend coverage to many
vulnerable groups who previously could not afford needed care. However, the primary focus of
the ACA on reforming the health care system points to a fundamental problem in our societal
approach to health: we tend to equate health with health care. We pour millions of dollars into
finding cures for disease, both through taxpayer investments in the National Institutes of Health
and charitable contributions to the many nonprofit organizations that also fund the search for
biomedical advances. Faced with problems such as smoking and obesity, we turn to physicians to
advise patients about behavior change and think that will solve the problem, despite the limited
time available for clinical visits and the proven inefficacy of information alone in producing
lasting behavior change. Only a small proportion of our national health expenditures goes to
prevention.

Beyond medical care, we link health to personal behavior. In the images of pharmaceutical
advertising, healthy people are exercising, getting sleep, and planting gardens. Media and public
health messages extoll healthy behaviors, urging people to gyms, farmers markets, and organic
food stores. We lionize the superfit in our admiration of extreme sports, marathoners, and
football players, even if such pursuits take an often negative toll on health. Overwhelmingly,
our investments in encouraging healthy behavior are targeted toward the individual. Efforts

to facilitate healthy behaviors at a structural level — for example, by limiting portion sizes

for sugary soft drinks — are a hard sell in the context of cultural values that put personal
responsibility and personal freedoms first.

What’s missing from these medicalized and individual-focused approaches to health is the
recognition that health is as much the product of the social and physical environments people
occupy as it is of their biology and behavior. Although recognized centuries ago, this fact is

now supported by a large body of scientific evidence that shows not only the alignment of health
with supportive environments, but also causal mechanisms that translate poor environmental
conditions into poor health outcomes. The successful reduction of tobacco use in the last
decades of the 20" century provides a compelling example of how structural approaches, such as
taxation and smoke-free public spaces, can combine with pharmaceutical and behavior-change
interventions to produce lasting health improvements.



This approach is now gaining widespread support. Reports from the World Health Organization and
the Institute of Medicine have urged action targeting the “upstream” determinants of health. The
Robert Wood Johnson Foundation’s Commission to Build a Healthier America_pointed to specific
steps that can be taken by local, State, and Federal governments, as well as by businesses, schools,
health care providers, and local community groups. Institutions as diverse as the Federal Reserve
Bank, the National Institutes of Health, and Best Buy have implemented initiatives and policies
targeted at the community and workplace levels, while the movement for Health in All Policies

by the National Association of County & City Health Officials draws attention to the potential
consequences of all policies, not just health care system policies, for improving or diminishing
health.

The promise of developing multi-level solutions to population health problems depends on
continuing to build the scientific evidence that informs these efforts. Understanding and improving
population health requires that scientists from widely differing disciplines combine their knowledge
about the societal, behavioral, and biological causes of health and work towards an integrated
science that can identify the many and complex mechanisms through which health and health
disparities are produced. It requires an understanding of how individual-level processes translate

to population-level processes, and vice versa. It also requires scientists to examine common health
determinants across different diseases and conditions. In short, it requires the new integrative
approach to the science of health that is coming to be known as population health science.

Population health science is advancing rapidly, thanks to investments by the U.S. Department of
Health and Human Services through agencies such as the Agency for Healthcare Research and
Quality (AHRQ) and the National Institutes of Health (NIH). NIH’s Office of Behavioral and
Social Sciences Research has devoted considerable effort to coordinating these activities. Advances
in population health science are the product of leadership, creativity, and collaboration among
scientists from a wide range of disciplines and professions. Because of their ability to address
human behavior and social systems, the behavioral and social sciences have played a prominent role
in advancing this field, but the most exciting advances are emerging out of science that transcends
the biological, behavioral, and social sciences. The contents of this volume testify both to how far
we have come in understanding the production of health from a multi-level perspective to the many
opportunities that are available for increasing the rigor, reach, and impact of population health
science.

Christine A. Bachrach, PhD

Research Professor, Department of Sociology and
Maryland Population Research Center

University of Maryland, College Park
Co-Director, Health & Society Scholars Program
Robert Wood Johnson Foundation
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Introduction 1

Innovations in Population Health Research:

'The Challenge

The National Institutes of Health (NIH) is the largest supporter of biomedical research in the world.
The NIH provides stewardship for medical and behavioral research for the United States and for
populations throughout the world. The well-known basic science mission of the NIH is to pursue
fundamental knowledge about the nature and behavior of living systems. Perhaps less appreciated
is the second clause of the mission statement which emphasizes the application of knowledge to
enhance health, lengthen life, and reduce illness and disability.

The goal of enhancing health, lengthening life, and reducing illness and disability is consistent
with the health objectives for the United States and for the overall mission of the U.S. Department
of Health and Human Services (HHS). Specifically, since the introduction of the Healthy People
reports in 1990, the overarching national goal has been to extend life expectancy and improve
the quality of life for people living in America. The HHS mission is to enhance the health and
well-being of Americans by providing effective health and social services and by fostering sound,
sustained advances in the sciences underlying medicine, public health, and social services.

It is easy to resonate with the aim of lengthening human life
and improving quality of life during the years in which people
survive. In order to work toward these objectives, it is necessary
to understand the factors associated with longer life and reduced Jundamental knowledge about
illness and disability. It is typically assumed that the best
mechanism for increasing life expectancy and reducing the burden o
of illness and disability is investment in medical care. However, living systems and to apply
a variety of different analyses using several different research that knowledge to enhance
methodologies have shown that medical care accounts for only a .

small porti%)n of the variation in health outcomes.?? The traditional health, lengthen life, and
biomedical model is thus limited in its ability to foster health and reduce illness and disability.
well-being, in part because the biomedical model often focuses

exclusively on measures of biological process rather than the more

global goal of helping people live longer and higher quality lives.

Understanding how to improve overall health and well-being thus

requires explorations beyond the health care system.

NIH’s mission is to seek

the nature and behavior of



The purpose of this book is to gain a better understanding of the multitude of factors that determine
longer life and improved quality of life in the years a person is alive. While the emphasis is
primarily on the social and behavioral determinants that largely impact the health and well-being

of individuals, this publication also addresses quality of life factors and determinants more broadly.
This book originated with the Office of Behavioral and Social Sciences Research (OBSSR) in NIH’s
Office of the Director. As part of long-term strategic priority setting, we sought to identify the most
important factors that influence the length and quality of human life. We were given the opportunity
to invite a group of the most distinguished scholars to contribute chapters summarizing current
research. The authors were asked to summarize what is currently known and to suggest directions
for future scientific research. Each chapter in this book considers an area of investigation and ends
with suggestions for future research and implications of current research for policy and practice. To
contextualize these chapters and to highlight the pressing nature of the questions this book tackles,
we first provide a summary of the state of Americans’ health and well-being in comparison to our
international peers and present more background concerning the limitations of current approaches
to improving health and well-being.

U.S. Life Expectancy in International Perspective

Extending life and improving the quality of life may require greater attention to factors beyond of
the current health care system. In Figure 1, data from the Organization for Economic Co-operation
and Development (OECD) are used to graph total health care expenditures for various countries
(x-axis) against life expectancy (y-axis). The United States is an extreme outlier in terms of
expenditures. We spend more than 17 percent of our gross domestic product on health care, while
most of our economic competitors spend about 10 percent. If the United States reduced its health
care expenditures to the level of most European countries, we would save over $1 trillion per year—

Female Life Expectancy (percent)

Percent GDP for Health

Figure 1. Relationship between percent of GDP spent on health care and female life
expectancy in OECD countries

Source: Created using data from the Organization for Economic Co-operation and Development (OECD), 2011.
When missing, life expectancy data estimates were imputed from prior year.



or about half the amount as the total public debt held by the U.S. Federal Reserve. Given our very
high expenditures on health care, it is appropriate to explore how well the United States is doing in
achieving its goal of longer life and improved quality of life.

International studies of life expectancy have gained particular attention in the last few years.

These studies tend to show that the life expectancy advantage experienced by American citizens

in comparison to other countries has been on the decline. One study from the National Research
Council considered current life expectancy for 50-year-old women between the years 1955 and
2010.* Current life expectancy is the number of years of life on average remaining once a milestone
age has been reached. So, current life expectancy for 50-year-old women is the median number of
years of life remaining following the 50th birthday. In 1955 women in America ranked about 12" in
the world on this indicator. By 2006, they had slipped to about the 26th position, just below Korea
and Malta. In a life expectancy comparison of 10 wealthy countries, women in America were 3™ out
of 10 in 1955, but they were 9" out 10 in 2006. Among the many countries with more rapid increases
in life expectancy in the 50 years following 1955 were Japan, France, and Spain. Japan, for example,
was considerably below the United States in 1955 and now is many years ahead.*

In response to these findings, the Office of Behavioral and Social Sciences Research, along with the
National Institute on Aging, sponsored another study that compared life expectancy in the United
States against 17 peer countries.’ These comparison countries were primarily in Western Europe,
but they also included Australia, Japan, and Canada. The results of the comparison are quite
disturbing. Among the 17 countries studied, the United States had the second highest mortality

rate from non-communicable diseases. Mortality from communicable diseases was fourth from the
bottom for the United States. The United States had the third highest AIDS rates, exceeded only by
Brazil and South Africa. And, the AIDS incidence in the United States was 122 per million, which
is about nine times the average of countries in the OECD.

We have known for some time that U.S. life expectancy at birth is not keeping pace with other
developed countries. Although our life expectancies are increasing, the rate of increase is much
slower than it has been for our economic competitors. This trend has been developing over the
course of several decades. Perhaps the most surprising finding from the Institute of Medicine (IOM)
study® concerned years of life lost prior to age 50. The IOM committee considered international
differences in the probability of celebrating a 50th birthday. On this indicator, the United States was
last among the 17 comparison countries for both men and women. U.S. losses in life expectancy
prior to age 50 are about double the rate observed in Sweden. Perhaps most disturbing is that this
problem profoundly affects women. Figure 2 shows the trend in years of life lost in 21 high-income
countries between the years 1980 and 2006. For men, the United States started at the low end of the
distribution and worked its way to the bottom. For women, the United States started near the bottom
and now has gone off the scale in relation to the comparison countries.*



Males

Females

Figure 2. Probability of survival to age 50 in 21 high-income countries, 1980-2006

Source: National Research Council: Explaining divergent levels of longevity in high income countries, 2010.
Used with permission.



Advances in Medical Care

It is often argued that the United States has the very best medical care in the world. So, we would
expect advances in medical therapies to address many of our health care problems. The reality is
that recent clinical trials often have not demonstrated the level of benefit that the public expects
from medical therapies. In fact, most recent large randomized clinical trials have failed to show the
expected benefit of medical and surgical therapies.®

To more accurately assess the benefits and limitations of current medical interventions for health
maintenance and prevention, it is crucial to understand the “Patient Centered Outcomes Research
(PCOR)” perspective.” The PCOR perspective argues that physiological measures are only
important if they relate to life duration or life quality. Blood pressure, for example, is a meaningful
biological measure because it is highly predictive of early death or disability associated with
myocardial infarction or stroke. In contrast, other measures and outcome variables less clearly
relate to the twin objectives of improved life quality or lengthened life expectancy. One example is
catecholamine variations in response to acute stress, which are less directly linked to the objectives
and outcomes that may concern health science researchers.

A second key perspective arising from PCOR is the focus on all-cause mortality as opposed

to disease-specific mortality.® A variety of large clinical trials in medicine have demonstrated
reductions in one cause of death but compensatory increases in other causes of death.” One
example that helps justify the PCOR perspective is illustrated by the Physicians Health Trial.

In this study, approximately 22,000 physicians were randomly assigned to take either 325 mg

of aspirin every other day or a placebo. When the data were first analyzed, significantly fewer
physicians in the aspirin component had died of myocardial infarction. However, considering all
causes of cardiovascular death, the number of physicians who had died was exactly the same in
the aspirin and placebo groups (see Figure 3). All of these deaths were in the study period, and
all were considered premature deaths.!” In essence, aspirin had altered the course of one possible
cause of death (myocardial infarction), but the medication ultimately did not extend participants’
life expectancy''; it merely changed what was recorded on the death certificate. From a patient’s
perspective, we would argue that people and their families are most concerned with an individual’s
vital status and less concerned with a specific cause of death.

With these PCOR concepts of longer life and higher quality of life in mind, it is helpful to consider
the ACCORD trial of aggressive therapy for the treatment of non-insulin-dependent diabetes
mellitus."? Patients were randomly assigned to standard therapy or intensive therapy. The intensive
therapy significantly changed biological outcomes in the expected direction. Specifically, those
assigned to intensive therapy had significantly lower levels of glycosylated hemoglobin. From a
traditional perspective, the treatment achieved its goal. However, long-term followup considered
total mortality and deaths from cardiovascular disease. Considering all-cause mortality, those
assigned to intensive therapy had a higher probability of cardiovascular death in comparison to the
standard therapy condition.



Figure 3. Total mortality in the aspirin component of the Physician’s Health Study
Source: Adapted from the Final Report on the Aspirin Component of the Physicians’ Health Study. N Engl J
Med 1989;321:129-35.

The ACCORD trial is just one of many randomized clinical trials with similar results. Trials
considering intensive therapy for anemia suggest that agents that increase red blood cells do

their job and bring hemoglobin counts toward normal. Yet patients in these conditions have a

higher probability of renal failure requiring dialysis and other adverse outcomes.”® Large studies

on hormone replacement therapy usually show that estrogen levels are raised toward normal
premenopausal levels. Yet the consequences for patients, from a PCOR perspective, are often poorer
rather than better."

Certainly, we need to continually evaluate promising new therapies; however, we also need to
devote more attention to nontraditional determinants of health outcome. For instance, we now know
that medicines and surgery, despite their value and importance, do not explain most of the variation
in human health outcomes. For example, Schroeder' estimated the contribution of a variety of
different factors to premature death. His analysis suggested that health care contributes about 10
percent of the variation in outcomes, while environmental exposures contribute about 5 percent.
Genetic predisposition may account for about 30 percent, but behavioral patterns contribute about
40 percent, and another 15 percent is contributed by social circumstances. Other methodologies lead
to similar conclusions. For example, epidemiologists typically look for the relationship between risk
factors and specific diseases. But, when they look at the relationship between behavioral risk factors
and death from all causes, estimates typically suggest that behavioral factors, including tobacco
smoking, physical activity, and diet are by far the largest contributors to poorer outcomes. These
factors usually are much stronger than biochemical measures, including cholesterol, inflammation,
and even early detection of breast cancer.'®

These findings highlight the crucial importance of considering behavioral factors and social context
when attempting to understand the elements impacting patient-centered outcomes, such as quality
of life, health maintenance and improvement, and life expectancy.




Behavioral and Social Factors Underlying Disease

Although the exact number varies across different methods, most analyses suggest that behavioral
and social factors account for at least half of the variation in health outcomes. One interesting
example is provided by the Marmot report from the United Kingdom."” An expert panel reviewed

a variety of factors associated with life expectancy. For example, Marmot and colleagues in the
United Kingdom studied the relationship between neighborhood income deprivation and life
expectancy and disability-free life expectancy. They found that there is a systematic relationship
between these variables, with individuals from the most deprived neighborhoods having the shortest
life expectancies."’

A growing body of evidence reinforces the observation that social factors have a profound impact
on life expectancy. One example comes through the Los Angeles County Public Health Department,
which reports on life expectancy by sex and racial/ethnic background.”® The difference between
Asian women with an average life expectancy of nearly 89 years and African-American men with a
life expectancy of about 70 years is a full 19 years! There have been significant improvements in the
life expectancy of black males in recent years, but on average, white women still live about 9 years
longer than black men."” We do not fully understand the mechanisms underlying these enormous
differences in longevity, but we do recognize that the effects are profound.

While people with infections benefit from rapid diagnosis and treatment, we now live in an age in
which most of the burden of illness and disability is associated with multiple chronic conditions

and non-communicable diseases, including coronary heart disease, cancer, and diabetes. These
conditions are expensive to treat, and their outcomes vary greatly by socioeconomic status and
lifestyle. Health behaviors are the biggest risk factor for these conditions.?® Modification of risky
health behaviors is central to the successful management of chronic conditions, and social factors—
including income, social support, and access to information—play a crucial role in health outcomes.

Another very interesting finding that has emerged from recent research is the impact of behavioral
and social factors in relation to diagnoses. Wennberg and colleagues studied the wide variations

in health care costs across 306 hospital service areas in the United States.?' The investigators used
Medicare claims data to estimate what factors account for the variations in cost and in mortality.
They used three different factors to explain this variation: one, a medical hierarchical conditions
categories (HCC) index that adjusts for medical diagnoses; two, a poverty index; and three, a
behavioral health index based simply on the number of people with hip fractures or strokes and
behavioral responses including self-rated health, obesity, and smoking. The analysis was adjusted
for demographic factors including age, sex, and race. Figure 4 summarizes the results of the
analysis. The adjustment factor based on clusters of diagnoses does the best job in explaining health
care costs. However, it does the very worst job in explaining mortality. Conversely, the behavioral
index does a much better job than the medical index of explaining variation in mortality. The most
striking finding, consistent with several other lines of evidence, is that medical care explains only a
small amount of variation in health mortality rates.



Figure 4. Proportion of variance in spending and mortality using models that adjust for
medical conditions (HCC), poverty, or health and behavioral indexes

Source: Data adapted from Wennberg DE, Sharp SM, Bevan G, et al. A population health approach to reducing
observational intensity bias in health risk adjustment: cross sectional analysis of insurance claims. Br Med J
2014;348:92392.

The United States now spends more on health care than any other country in the world. In fact, on a
per capita basis, no other country comes close. Brush® estimates that the total expenditure on health
services in the United States is approximately $2.9 trillion/year. Given this huge expenditure, we
need to ask the question, “What is the rate of return on our investment?” With only about 10 percent
of the variability in life expectancy associated with health care,’ and with about half of health
outcomes associated with health behaviors and another other 40 percent as explained by a variety of
other nonmedical factors, we must consider the cost side of the equation.

Of the $2.9 trillion in annual health-related expenditures, about 97 percent is devoted to health
care, while only 3 percent is devoted to factors outside of the health care system. In other words,
97 percent of the investment is chasing the potential for 10 percent of the benefit, while as little as

3 percent of the expenditure is devoted to factors that may explain 50 to 90 percent of the potential
benefit.> We believe that it is time to re-examine what is known about the relationship between
factors outside of the health care system and health outcomes. Further, we need to develop a new
research agenda directed toward maximizing the use of our resources to produce health. Although
behavioral and social factors are likely to explain up to five times as much of the variation in health
outcomes in comparison to medical care, basic biological mechanisms remain the almost exclusive

* Unpublished data courtesy of Rick Brush, Collective Health, 2014.

> We recognize that this analogy is oversimplified. For example, we have substantial investments in water
safety, pollution control, and public safety. Even though these expenditures are designed to protect health,
they typically are not included in estimates of health resources.



focus of biomedical research. While we strongly recognize the value of basic biomedical research
and of advances in biomedical technology, there remains a pressing need to take a broader view in
our approach to research and medical care.

Scope and Importance of Current Effort

Clearly we have an inadequate understanding of the non-medical care influences that help to
explain health outcomes. Many of the chapters in this book focus on specific aspects of quality

of life and mortality that are associated with behavioral and social variables. Explored in detail

are factors that contribute to premature mortality and/or lower quality of life, including cigarette
smoking (Abrams), unintentional injuries (Sleet and Gielen), insufficient physical activity (Sallis and
Carlson), low educational attainment (Zimmerman and Woolf), challenging and/or unequal social
circumstances (Pickett and Wilkinson; Williams and Purdie-Vaughn), ongoing HIV infection and
prevalence (Holtgrave), and workplace policies (Berkman). In addition to highlighting the impact
that these factors and behaviors can have on quality of life, each of the above chapters also provides
recommendations for relevant policies, practices, and interventions that could help improve overall
life expectancy and well-being.

Other chapters explore the rich public health dimensions to quality of life and life expectancy.

For instance, Preston’s piece provides an elegant overview of various social, behavioral, and
public health factors that have contributed to improvements in health since the mid-19" century in
different areas of the world. Stewart and Cutler highlight six distinct behavioral factors (smoking,
obesity, heavy alcohol use, and unsafe use of motor vehicles, firearms, and poisonous substances)
and illustrate how each has influenced health-related quality of life in the U.S. context. Baldwin’s
chapter asserts the grave impact that the emerging use of tobacco by youth in middle and lower
income countries could have on the incidence of non-communicable illnesses in the developing
world.

As noted earlier, the intersection of biological and social factors must also be considered when
studying the determinants of quality of life and life expectancy. McEwen provides a nuanced
overview of how neurological and endocrinological responses to varying degrees of social,
environmental, and physical stress can affect lifelong well-being, while Boyce highlights the long-
term impact that early exposure to adversity or trauma can have on health and quality of life. Adler
and Prather pull the various contributions together with a strong case for integrating biological,
biomedical, behavioral, and social science research perspectives to most effectively promote and
advance individual and population-level health and longevity.

Several chapters in this book raise questions about the most promising systemic and methodological
approaches to achieving longer life and to reducing the burden of illness and disability for
populations. Some argue that our established methods of medical training (Satterfield and Carney)
and mental health service delivery (Kazdin) are not sufficient for addressing current and emerging
population health needs. Instead, cost-effectiveness and cost-benefit analyses can help reveal those
modes of intervention and health care delivery that can have a strong impact on public health
without depleting resources that could be used for other valuable expenditures (Russell), and health



impact assessments can provide prospective insight into the potential health effects of public health
and social service interventions (Teutsch, Butler, Simon, and Fielding). Still other chapters shine
light on the importance of cross-disciplinary approaches and advanced behavioral and social science
methodologies for improving behavioral health policy and practice (Frank and Glied), containing
the spread of emerging infectious diseases (Orr and colleagues), and developing novel population
health interventions (Marteau). Finally, we conclude the volume with a summary of some of the
lessons learned and suggestions for future research investigation.

Our major institutions have set the goal of improving human health by extending life expectancy
and improving health-related quality of life. Usually the preferred tool for improving health is
greater investment in medical care. Yet, despite the accomplishments of modern medicine, health
care is limited in its potential to achieve the goals of longer and higher quality life. Many of the
factors that determine health outcome are beyond the reach of the traditional biomedical model. Our
ultimate goal in producing this book is to encourage the development of better evidence to inform
medical and public health practice and to develop public policies that will result in better health for
our populations. We hope this book initiates these important new directions.
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Income Inequality and Health: A Causal

Review

There is a very large literature examining income inequality in relation to health. Early
reviews came to different interpretations of the evidence, though a large majority of studies
reported that health tended to be worse in more unequal societies. More recent studies, not
included in those reviews, provide substantial new evidence. Our purpose in this chapter is to
assess whether or not wider income differences play a causal role leading to worse health. We
conducted a literature review within an epidemiological causal framework and inferred the
likelihood of a causal relationship between income inequality and health (including violence)
by considering the evidence as a whole. The body of evidence strongly suggests that income
inequality affects population health and well-being. The major causal criteria of temporality,
biological plausibility, consistency, and lack of alternative explanations are well supported.
Of the small minority of studies that found no association, most can be explained by income
inequality being measured at an inappropriate scale, the inclusion of mediating variables as
controls, use of subjective rather than objective measures of health, or followup periods that
were too short. The evidence that large income differences have damaging health and social
consequences is strong, and in most countries, inequality is increasing. Narrowing the gap will
improve the health and well-being of populations.

Introduction

World leaders, including the U.S. President, the U.K. Prime Minister, the Pope, and leaders at the
International Monetary Fund, the United Nations, the World Bank, and the World Economic Forum
have all described income inequality as one of the most important problems of our time, and several
have emphasized its social costs.'” Inequality is increasing in most regions of the world, rapidly in
most rich countries over the past three decades.®’ There is a very large literature examining income
inequality in relation to health. Early reviews came to different interpretations of the evidence,
though a majority of studies reported that health tended to be worse in more unequal societies.'**
More recent studies, not included in those reviews, provide substantial new evidence.

There is also growing evidence that a wide range of social outcomes, associated with disadvantage
within societies, are more common in societies with bigger income differences between rich and
poor. Although our objective in this chapter is to assess whether or not wider income differences



play a causal role leading to worse health (including the public health issue of violence), we consider
studies of other social outcomes where they affect interpretation of the health data.

The first task is to clarify the causal hypothesis and how it has developed as research has
progressed. Research was initially focused simply on whether health was worse in more unequal
societies, but there is now growing evidence to suggest that this should be seen as part of a wider
tendency for a broad range of outcomes with negative social gradients (i.e. more prevalent where
social status is lower) to be more common in societies with bigger income differences between rich
and poor. Rather than this pattern being confined to physical health, it may apply also to mental
health and public health issues such as violence, teenage births, child well-being, obesity, and more.

Whether causality is tested in relation to a hypothesis confined to a relationship between inequality
and physical health, or whether the hypothesis extends to problems with social gradients more
generally, has important implications for understanding possible causal mechanisms, mediators and
confounders.

In this chapter, we will focus on the strongest and most important claim underpinning an effect

of inequality on health: that large income differences between rich and poor lead to an increasing
frequency of most of the problems associated with low social status within societies. Figure 1
provides an illustration of the relationships with which this chapter is concerned. It shows a cross-
sectional association between income inequality in developed countries and an index that combines
data on life expectancy, mental illness, obesity, infant mortality, teenage births, homicides,
imprisonment, educational attainment, distrust, and social mobility. Raw scores for each variable
were converted to z-scores, and each country was given its average z-score."

History

The hypothesis that problems (including poor health) associated with low social status are more
common in more unequal societies can be traced back to independent roots in papers on homicide
rates and mortality rates. The research literature on homicide and inequality goes back at least 40
years, to a demonstration that they were positively associated among U.S. States.'® The earliest paper
on mortality and income inequality — some 35 years ago — showed a cross-sectional association
between Gini coefficients of income inequality and both infant mortality and life expectancy at age
5 among a group of 56 developed and developing countries."” By 1993, a meta-analysis of some 34
studies concluded that there was a robust tendency for violence to be more common where income
differences were larger." The research on income inequality and health expanded rapidly after the
first papers were published in journals of epidemiology and public health."”** By 2006, our review of
papers on income inequality and health identified 168 analyses, the overwhelming majority of which
showed a positive association.” The two literatures — in criminology and sociology on the one hand,
and epidemiology and public health on the other — developed independently and unaware of each
other until the late 1990s.2"-*



Figure 1. Index of health and social problems in relation to income inequality in rich countries
Source: Wilkinson R, Pickett K. The spirit level. London: Allen Lane; 2009. Used with permission.

Income inequality is measured by the ratio of incomes among the richest compared with the poorest
20 percent in each country. The index combines data on: life expectancy, mental illness, obesity,
infant mortality, teenage births, homicides, imprisonment, educational attainment, distrust, and
social mobility. Raw scores for each variable were converted to z-scores, and each country was
given its average z-score."

It was only in 2005 and 2006, as researchers began to show that the correlates of inequality
included teenage birth rates, obesity, and mental illness, that it started to look as if a more
general explanatory hypothesis was needed than those which had addressed only physical health
and violence. On the assumption that social gradients were often evidence that an outcome was
sensitive to social status differentiation, we formed the hypothesis that greater inequality might
act to strengthen the effects of socioeconomic status differentiation among outcomes with social
gradients.

We tested this hypothesis by analyzing whether or not outcomes with steeper social gradients
had stronger associations with societal inequality. We selected 10 different death rates, some with
weaker and some with stronger social gradients, as measured by their correlation with county
median income, among the 3,139 counties of the United States.?® In a multilevel model controlling
for the effects of county income, we then estimated the correlations of these death rates with State
income inequality. The results, shown in Figure 2, provided strong confirmation of the hypothesis.




Figure 2. The effect of county-level median household income in relation to contextual effect
of State-level income inequality

Source: Wilkinson RG, Pickett KE. Income inequality and socioeconomic gradients in mortality. Am J Public
Health 2008;98(4):699-704. Used with permission.

Notes: Standardized beta coefficient from multilevel model, controlling for county-level income. r = -0.814;
P =.004. ? = Standardized parameter estimates (B) from multilevel model after county-level income was
controlled. ® = Aged 25-64 years. © = Aged 265 years.

This work was followed by studies that examined the association among rich developed countries
between income inequality and a number of health and well-being outcomes, including the UNICEF
(United Nations Children’s Fund) Index of Child Wellbeing and the separate components of the
Index of Health and Social Problems shown in Figure 1.5

Popperian Theory Testing

The philosopher of science, Sir Karl Popper, taught that the best evidence of the value of a theory
is provided by testing its novel predictions.”*° A successful theory was “corroborated” (but could
never be finally proven true) if it accurately predicted the results of scientific observations that had
not previously been expected. The initial evidence of a relation between income inequality and
population health using international data was first explicitly tested and confirmed in 1996 by two
groups working independently at the universities of Harvard and Michigan, who looked to see if the
same relationship could 