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“Knowing is not enough; we must apply.
Willing is not enough; we must do.”
—Goethe

Advising the Nation. Improving Health.
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Foreword

Chronic illness in America imposes an enormous and growing burden
on individuals, families, communities, and the nation as a whole. An aging
population is one key driver, and rising rates of obesity are making matters worse. Insufficient physical activity and persistent smoking in about
20 percent of the adult population contribute to the problem. For those
who are living with chronic disease, access to suitable disease management
programs is uneven, disparities among racial and ethnic groups persist, and
shortcomings in the quality of care are all too common.
Public health programs have made important inroads in the prevention of several types of cancer, heart disease, and other chronic conditions.
However, much remains to be done in primary prevention, initial treatment,
and long-term follow-up to deter the onset of disease, reduce the incidence
of complications, and diminish the severity of illness. This report examines
the role of public health services in accomplishing these goals.
Public health systems have a variety of tools that can be brought to
bear on chronic illness. Some are direct public health functions, such as
surveillance and regulation; others involve outreach to patients and families
through education; some entail closer coordination with those who deliver
personal health services; and still others involve enlisting the cooperation
of diverse leaders in the public and private sectors. Despite substantial gaps
in knowledge and insufficient resources, public health has the capacity to
help reduce, manage, and control chronic diseases. This report shows how.
Coping with chronic illness is not America’s challenge alone. In September 2011, for the first time, the United Nations took up the topic of chronic
diseases as a principal theme at a plenary gathering. The rising burden of
ix
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chronic disease affects countries at every position on the economic spectrum. Each has much to learn from others, recognizing that differences in
culture, conditions, and circumstances will demand distinctive solutions.
We hope that the report that follows can help the United States bring new
leadership to mitigating the burden of chronic illness at home and for the
global community.
Harvey V. Fineberg, M.D., Ph.D.
President, Institute of Medicine
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Abstract

The report Living Well with Chronic Illness: A Call for Public Health
Action is a guide for immediate and precise action to reduce the burden of
all forms of chronic illness through the development and implementation of
cross-cutting and coordinated strategies to help Americans live well.
The committee developed original and incorporated established conceptual models to provide a framework for the report. The report describes the economic consequences of chronic illnesses for individuals,
their families, the health care system, and the nation; provides a concerted
approach to understanding the dimensions of prevention as they relate to
chronic disease control in the community; highlights the populations that
experience chronic illnesses disproportionately; considers a wide spectrum
of chronic diseases and their clinical stages, their patterns and anticipated
course, and the common or cross-cutting burden and consequences of living
with chronic illness; details how to improve surveillance systems to better
assess and address chronic illnesses; describes the role of public health and
community-based interventions for chronic disease management and control; considers the importance of federal policy in enhancing chronic disease
control; and highlights the critical role of aligning public health, health care
system, and non–health care community services as a system change to better control chronic illnesses.
The committee concludes that all chronic illnesses have the potential
to reduce population health by limiting individual capacity to live well.
Maintaining or enhancing quality of life for individuals living with chronic
illnesses has not been given the attention it needs by health care funders,
health systems, policy makers, and public health programs and agencies.
xv
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ABSTRACT

There are domains of chronic disease management from a public health
perspective for which there is not enough research or program evaluation.
Much more needs to be done.
The committee does not recommend a specific set of diseases on which
to focus for public health action. Instead, we describe nine exemplar diseases, health conditions, and impairments that have notable implications
for the nation’s health and economy; impact quality of life and functional
status; cut across many chronic illnesses; complicate and/or increase risks
for multiple chronic conditions (MCCs); and impact the community, families, and caregivers of those with chronic illnesses. Each represents an important challenge to public health. Therefore, the committee recommends
that a variety of illnesses be selected for public health action based on a
planning process that emphasizes the inclusion of chronic illnesses with
cross-cutting clinical, functional, and social implications that impact the
individuals who live with them. The committee provides specific criteria
for illness selection.
The committee concludes that there are many intervention issues and
opportunities related to the prevention and management of MCCs. The
committee recommends that surveillance techniques more likely to capture
MCCs effectively be explored, and that public health interventions aimed
at preventing or altering the course of new illness occurrences in individuals
with MCCs, or who are at risk for them, be tested and evaluated. Also, the
committee recommends that the states be supported to develop comprehensive population-based strategic plans that focus on the management of
chronic illnesses among their residents, including community-based efforts
to address the health and social needs of individuals living with chronic
illnesses and experiencing disparities in health outcomes.
The committee recommends greater use of new and emerging economic
methods in making policy decisions that will promote living well with
chronic illnesses. In addition, the committee recommends that evidencedbased interventions that help individuals with chronic illness live well be
widely disseminated, particularly in communities with disparities in health
outcomes. Barriers for translating research into practice need to be identified and resolved. Furthermore, the committee recommends that federal,
state, and privately funded programmatic and research initiatives in health
include an evaluation of their effect on health-related quality of life and
functional status, particularly in persons with chronic illness. The committee also recommends a Health in All Policies approach, with Health
Impact Assessments as a promising practice to be piloted and evaluated for
a set of major federal legislation, regulations, and policies for its impact on
health, health-related quality of life and functional status for individuals
with chronic illness, and relevant efficiencies.
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ABSTRACT

Surveillance systems need to be improved to assess health-related quality of life and functional status and inform the planning, development,
implementation, and evaluation of public health policies, programs, and
interventions relevant to individuals living with chronic illness. Therefore, the committee recommends that a standing national work group be
established to oversee and coordinate multidimensional chronic illnesses
surveillance activity.
To improve living well with chronic illness, the committee recommends
the testing and evaluation of existing, emerging, and/or new models of
chronic disease care that align the resources of community-based organizations, the health care delivery system, employers and businesses, the media,
and the academic community. Additional important recommendations are
presented in this report regarding research and evaluation, interventions,
policies, and surveillance to promote public health action around chronic
illness.
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1
Summary

Chronic diseases have emerged in recent decades as the major cluster
of health concerns for the American people. A chronic disease or illness,
in general terms, is a condition that is slow in progression, long in duration, and void of spontaneous resolution, and it often limits the function,
productivity, and quality of life of someone who lives with it.1 According
to the Centers for Disease Control and Prevention (CDC), in the United
States, chronic diseases currently account for 70 percent of all deaths (Kung
et al., 2008; Wu and Green, 2000). Close to 48 million Americans report a
disability related to a chronic illness (CDC, 2009).
In the past few centuries, extraordinary advances in developed countries in medicine and public health, as well as economic growth leading to
more widely accessible social welfare programs, have changed the chronic
disease landscape dramatically. Hygienic and sanitary advances have prevented many previously common infectious diseases. Immunizations and
clinical and community interventions have substantially controlled many
past causes of chronic illness, such as tuberculosis and polio. Pharmacotherapy has enabled many persons with chronic mental illness to live in their
communities. Chronic cardiovascular diseases have become less disabling in
many important ways. Therapeutic approaches have improved the function
1 For the purpose of this report, the committee has chosen to use the term “chronic disease(s)”
when referring to the population at large; communities; groups of illnesses or conditions; or
when the term properly describes a program, service, and/or an agency; or is derived from
cited research. The term “chronic illness(es)” is used when referring to or closely associated
with individuals or families living with one or more medical conditions.

1
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and overall health for some persons with chronic illness through advances
in corrective surgery, new approaches in analgesia, better rehabilitation
and physical and occupational therapy, improved nutrition management,
and adaptation of home and community environments for functionally
impaired persons.
However, these advances have been compromised by parallel increases
in physical inactivity, unhealthful eating, obesity, tobacco use, and other
chronic disease risk factors. Today, more than one in four Americans has
multiple (two or more) chronic conditions (MCCs), and the prevalence and
burden of chronic illness among the elderly and racial and ethnic minorities
are notably disproportionate. Chronic disease has now emerged as a major
public health problem, and it threatens not only population health but also
social and economic welfare.
Cardiovascular disease, many cancers, stroke, and chronic lung disease
are the most common causes of death in America. But there are also other
chronic diseases, such as arthritis, asthma, depression, and epilepsy, which
have less substantial contributions to mortality but can severely diminish
the health-related quality of life of the individuals who live with them, and
effective disease prevention programs are not well developed.
Chronic illnesses not only impact the social and economic lives of millions of Americans and their families but also are a major contributor to
health care costs. The medical care costs of people with chronic illnesses
represent 75 percent of the $2 trillion the United States spends annually
on health care (Kaiser Family Foundation, 2010). By 2030, the global
economic burden of noncommunicable chronic diseases is estimated to be
$47 trillion (Bloom et al., 2011).
In 2010, CDC and the Arthritis Foundation sought assistance from the
Institute of Medicine (IOM) to identify the population-based public health
actions that can help reduce disability and improve functioning and quality of life among individuals who are at high risk of developing a chronic
illness and those with one or more chronic illnesses.
The Statement of Task (Box S-1) suggested the following diseases for
the committee to consider: heart disease and stroke, diabetes, arthritis,
depression, respiratory problems (asthma, chronic obstructive pulmonary
disease [COPD]), chronic neurological conditions, and cancer. These diseases or categories of disease were not intended as a prescriptive set of
diseases to include in the report. In fact, the committee was advised by the
sponsors of this study not to focus on the common high-mortality diseases,
but rather consider diseases that have the potential to cause or that actually
cause functional limitations and/or disabilities. This guidance thus allowed
the committee to consider all chronic diseases in the context of living well.
With respect to primary prevention, the committee was advised to consider
prevention only among individuals with high-risk factors (e.g., prediabetes).
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BOX S-1
Statement of Task
The Statement of Task for this consensus study provides that the IOM establish
a committee to examine the nonfatal burden of chronic disease and the implications for population-based public health action.
Questions to be considered by the committee for persons with single as well
as multiple chronic diseases include
1.	What consequences of chronic diseases are most important (criteria to be
decided and justified by the committee) to the nation’s health and economic
well-being?
2.	Which chronic diseases should be the focus of public health efforts to
reduce disability and improve functioning and quality of life?
3.	Which populations need to be the focus of interventions to reduce the
consequences of chronic disease including the burden of disability, loss of
productivity and functioning, health care costs, and reduced quality of life?
4.	
Which population-based interventions can help achieve outcomes that
maintain or improve quality of life, functioning, and disability?
• What is the evidence on effectiveness of interventions on these
outcomes?
• To what extent do the interventions that address these outcomes also
affect clinical outcomes?
• To what extent can policy, environmental, and systems change achieve
these outcomes?
5.	How can public health surveillance be used to inform public policy decisions to minimize adverse life impacts?
6.	
What policy priorities could advance efforts to improve life impacts of
chronic disease?
7.	What is the role of primary prevention (for those at highest risk), secondary, and tertiary prevention of chronic disease in reducing or minimizing life
impacts (e.g., preventing diabetes in pre-diabetics, preventing incidence of
disability in people with arthritis, preventing recurrence of cancer, managing
complications of cardiovascular disease)?

Chronic diseases related to congenital disorders, infectious diseases, substance abuse, and childhood conditions are not the focus of the study.
CONCEPTUAL FRAMEWORKS
Chronic disease is a public health as well as a clinical problem. Therefore, a population health perspective for developing strategies, interventions,
and policies to combat it is critical. A population perspective considers how
individuals’ genes, biology, and behaviors interact with the social, cultural,
and physical environment around them to influence health outcomes for the
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entire population. It is this perspective that informed the development and
use of four frameworks in this study.
First, building on prior frameworks, is an integrated framework on
determinants of health, health outcomes, and policy; the interactions in
this framework help identify which strategies are likely to offer the greatest
promise to improve health for individuals living with chronic illness. This
integrated framework addresses a principal aim of interventions to reduce
chronic illness morbidity: helping each affected person and the population
as a whole to “live well” regardless of the illness in question or an individual’s present state of disablement. For this study, the concept of living well
reflects the best achievable state of health that encompasses all dimensions
of physical, mental, and social well-being.
Second, a living-well framework was developed to inform the consideration of policies and the allocation of resources about the interactions
among individual, behavioral, social, and environmental characteristics that
shape important problems related to chronic illness.
Third, a framework depicting a pyramid of layered intervention strategies to promote living well presents the nature and scope of public health
policies and other interventions. The pyramid attempts to frame different
intervention strategies not only in terms of their target level (i.e., populationwide versus individually based) but also in terms of the relative intensity of
a strategy to meet the needs of the people who shoulder the greatest burden
of nonfatal chronic illness.
Fourth, a framework is used to describe the great variation in the
causes, onset, clinical patterns, and outcomes of specific chronic diseases.
CHRONIC ILLNESSES AND THE PEOPLE WHO LIVE WITH THEM
Chronic illnesses can be characterized by stages of clinical severity,
patterns of symptoms, and anticipated courses of progression. The stage
of clinical severity (i.e., early, moderate, late) for any chronic illness has
the largest impact on health and social function, including the symptoms,
degree of impairment and/or disability, level of self-management, and burden to caregivers, family, and significant others. The burden of chronic
illness is often compounded by MCCs, or comorbidities, that contribute to
worse outcomes, multiple organ systems involvement, complex treatment
approaches, and decreased adherence to treatment. In addition, the adverse
effects of clinical treatment and secondary conditions contribute to the
development of MCCs and disability.
The prevalence of MCCs increases substantially among adults over age
65. Although the relationship between aging and chronic illness is complex
and variable, the difference between older and younger persons must be
considered in population-based approaches to living well with chronic
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illness. Similarly, to address the disproportionate prevalence of chronic
illness among some racial and ethnic groups, the social determinants of
health as the context for a population-based approach to living well must
be considered.
The question “Which chronic disease should be the focus of public
health efforts to reduce disability and improve functioning and quality
of life?” is difficult to answer because of the many illnesses from which
to choose and many forms of suffering and disability. Fundamentally, the
determination of priorities for public health intervention begins with the
population burden of disease and preventability (Sainfort and Remington,
1995). Other considerations include the perceptions of urgency around the
problem; the severity of the problem; the potential for economic loss; the
impact on others; effectiveness, proprietorship, economics, acceptability,
and the legality of solutions; and the availability of resources (Vilnius and
Dandoy, 1990).
The very considerable costs that chronic diseases impose on society are
due to many factors, including their high—and, in many cases, apparently
increasing—prevalence; the aging of the population; advances in treatment
that help sustain many individuals; their occurrence across the life course;
and the highly disabling nature of many chronic illnesses, especially when
inadequately treated.
POLICY
Numerous health and other public policies have an impact on the
well-being of high-risk populations living with chronic illness. These social
policies have proven critical to maintaining function and independence for
chronically ill populations that are most disadvantaged in terms of income
and/or disability. Many of these policies and laws—such as clean indoor air
laws and support for smoking cessation interventions—prevent disease in
the general population and help facilitate function as well as deter disease
progression in those who are already chronically ill. Recently passed federal health reform, the Patient Protection and Affordable Care Act (ACA),
represents the most significant changes to health care policy since the establishment of Medicare and Medicaid. Some provisions targeted to improving health care delivery and population health in the ACA are particularly
relevant to the well-being of those with chronic illness.
Federal, state, and local government policies have important impacts
on the population’s health status, including those living with a chronic
illness. To promote synergistic improvements in public policies that have
the potential to impact health, the Health in All Policies (HIAP) approach,
supported by Health Impact Assessments (HIAs), seeks to assess the health
implications of both health and nonhealth public- and private-sector poli-
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cies. HIAP is emerging as a credible public health policy approach toward
health promotion and disease prevention to improve the lives and reduce
the disability of people living with chronic illness.
COMMUNITY-BASED INTERVENTIONS
Evidence-based preventive interventions recommended for the general
population are relevant to living well with chronic illnesses. Even when a
particular health behavior is not directly related to a person’s chronic illness
(e.g., smoking and arthritis), adoption of a healthy lifestyle by individuals
with chronic illness can serve to improve their overall health and make
them less vulnerable to further health threats and disability. Lifestyle behaviors, such as physical activity, appropriate eating habits, smoking and
tobacco use cessation, disease screening, vaccination, and chemoprevention
(the use of chemical agents, drugs, or food supplements to prevent disease),
are valuable health maintenance and promotion measures for individuals
in the community. What is needed, however, is better evidence from existing public health programs regarding their impact on the long-term health
outcomes of those with overt chronic illness.
Other potentially useful interventions with community dimensions
include self-help management programs, disease management programs,
complementary and alternative medicine, cognitive training programs, and
access and mobility strategies for individuals with disabilities. These types
of interventions are community-based and patient-driven and need further
evaluation of their benefit to population health.
There are rigorously evaluated interventions that have not been widely
disseminated. More attention needs to be paid to the barriers to translating
research into practice, including research design; resources; and sociocultural, physical, economic, and environmental barriers. Also, it is difficult to
assess the long-term impact of community and public health interventions,
including identifying any adverse effects of such interventions. Nevertheless, the barriers to translating research into practice need to be addressed
in order to provide more community-based intervention options for people
living with chronic illness and disability.
SURVEILLANCE AND ASSESSMENT
Although the best way to meet the goal of living well is to effectively
manage the illness, improve quality of life, and prevent the development of
additional chronic illness, the difficulties of doing this persist. In order to
determine if the program and community goals are being met, a comprehensive surveillance system is required that includes incentives for individuals
and organizations to participate in surveillance activities. The characteris-
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tics of surveillance systems used to enhance living well with chronic illness
are complex. They integrate a number of measures of the multiple determinants and dimensions of outcomes most relevant to patients, including
measures of public health program structure and outcomes, the presence
of policy initiatives, and the activities of the health care system. However,
many barriers continue to prevent optimal integration and use of these data
for program planning and evaluation. In addition to the need for fundamental research on measurement reliability, validity, and responsiveness to
change, many questions remain regarding which measurements are needed
and how frequently data should be collected for surveillance to be effective.
Although further research is needed, surveillance using a composite of
relatively simple measures of life satisfaction and well-being and comprehensively assessing health-related quality of life, combined with health care
system (e.g., access) and population-level measures (e.g., clinical, access,
and funding policies), will be necessary to monitor the effectiveness of
relevant health care and public health interventions to promote living well
among patients with chronic illness. Longitudinal approaches to population health surveillance will also be necessary for determining the impact
of interventions aimed at living well with chronic disease.
INTERFACE OF THE PUBLIC HEALTH SYSTEM, THE HEALTH
CARE SYSTEM, AND THE NON–HEALTH CARE SECTOR
Most of the literature related to population-based approaches to health
improvement is not specifically focused on chronic illness. In addition, although models to align population-based public health interventions with
health care have been widely proposed, they are largely untested.
The type of payment system used in health care systems can have a significant effect on the effectiveness of chronic disease prevention and control
services. Regardless of the type of payment system, however, few systems
provide incentives for chronic disease prevention or improvements in the
health outcomes of patients with chronic illness. Nevertheless, an aligned
system with a strong interface among public health, health care, and the
community and nonhealth care sectors could produce better prevention
and treatment outcomes for populations living with chronic illness. In part,
these systems are natural allies, as they often serve the same populations
and see themselves as contributing to the public’s health, and they often
share the burden of poor chronic disease outcomes. They could serve as
powerful partners, because only together can they achieve living well across
populations and across chronic illnesses.
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RECOMMENDATIONS AND RESPONSE TO THE CHARGE
The committee makes 17 recommendations without priority order or
measured ranking, as all of them are thought to be important strategies
and steps to undergird public health action to help individuals living with
chronic illnesses. The recommendations are presented under the seven questions from the statement of task. The committee found that answering each
question worked best with a different logical flow, so the recommendations
are presented in order below, but the seven questions are not.
Which chronic diseases should be the focus of public health efforts to reduce disability and improve functioning and quality of
life?
In view of the many chronic diseases and the great heterogeneity of
their clinical manifestations and outcomes in different individuals, communities, and populations, the committee does not recommend a specific set of
diseases on which to focus for public health action. Instead, we chose nine
exemplar diseases, health conditions, and impairments that have notable
implications for the nation’s health and economy; impact function and disability; often cut across chronic illnesses; complicate and/or increase risks
for MCCs; and impact the community, families, and caregivers of those
with chronic illness. Each represents an important challenge to public
health.
CDC’s announced theme of “winnable battles,” which generally leads
to selection of diseases for which risk factor interventions lead to some
level of primary prevention, is logical and valuable. However, to be more
inclusive of the wide variety of chronic conditions and people who live with
them, and to emphasize the need to optimize “living well” in these individuals, the committee chose exemplars that reflect the tremendous variation in
chronic diseases shown in the fourth framework (see Table 2-1). The exemplar approach gives CDC the medical, social, and public health latitude to
address many conditions, with varied anatomic, physiological, functional,
and complex outcomes. Although each of the nine diseases is important for
specific reasons, the committee wished to avoid comparing their importance
relative to other, also important, chronic diseases, in the belief that competition for the “worst diseases in society” is destructive and pointless.
The committee’s multidimensional approach to selecting exemplars is
intended to address these perceived limitations in the current approach to
selecting diseases for public health attention:
1. Selecting diseases for control activity based on such criteria as
prevalence, mortality, disability, and economic cost to the care sys-

Copyright © National Academy of Sciences. All rights reserved.

Living Well with Chronic Illness: A Call for Public Health Action

9

SUMMARY

tem is useful, but these criteria are often orthogonal to each other,
and thus the selection algorithm is in several ways arbitrary.
2. Selecting specific diseases inadequately addresses the great variation
in clinical manifestations and trajectories that makes public health
approaches complex and challenging.
3. A large number of people have less common illnesses that impact
individuals and communities in important ways but are not included in disease-by-disease approaches.
4. The recognized problem of MCCs cannot be adequately addressed
in current disease control activities.
The nine exemplars did not come from a list but were chosen on the
basis of the clinical and research experience of committee members to
highlight some important features of chronic diseases that have received
less emphasis in the past, including
1. Great diversity in clinical manifestations within and among chronic
diseases, as well as the great variation in their manifestations as
illnesses continue their natural histories.
2. The inclusion of illnesses that can be manifest across the life course,
raising the possibility of public health interventions that may be
effective at various life stages of disease. The life course approach
also more effectively deals with the occurrence of recurrent or additional, different conditions (MCCs).
3. The highlighting of important psychological and social consequences that come with many chronic illnesses, including primary
mental illnesses and those that are secondary to other conditions.
4. The highlighting of the chronic, multiple, degenerative age-related
conditions, for which public health approaches are perhaps less
well developed.
The committee endorses CDC’s emphasis on “winnable battles” and
thinks that the exemplar approach will help identify new types of battles
and population-based interventions in the management and control of
chronic diseases.
The nine exemplar diseases are arthritis, cancer survivorship, chronic
pain, dementia, depression, type 2 diabetes, posttraumatic disabling conditions, schizophrenia, and vision and hearing loss. Because different chronic
illnesses affect social participation and health-related quality of life in
varied ways, the committee uses examples of different chronic illnesses to
illustrate key concepts. This should not, however, be viewed as an assertion
that some illnesses are more burdensome or more important than others.
In response to the question about which chronic diseases should be the
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focus of public health efforts to reduce disability and improve functioning
and quality of life, and based on the discussion in Chapter 2, the committee
makes two recommendations.
Recommendation 1
The committee recommends that CDC select a variety of illnesses for
special consideration based on a planning process that first and foremost emphasizes the inclusion of chronic illnesses with cross-cutting
clinical, functional, and social implications that impact the individuals
who live with them. In addition, the committee suggests that other
important criteria for illness selection include
•	nonduplication with major illnesses for which public health programs have already been developed (e.g., cardiovascular disease,
stroke);
•	those with important implications for various models of chronic
illness care, such as public health, health system, and self-care
programs, especially when effective health service interventions are
possible;
•	variation in organ systems and long-term clinical manifestations
and outcomes; and
•	those for which the effective public health preventive interventions are either most feasible or at least the subject of promising
research.
Also, there are many important intervention issues for living well with
MCCs.
Recommendation 2
Although research has attempted to characterize MCCs, the complexity
of single chronic illnesses over time has not allowed for MCC taxonomies that will be easily applicable to public health control of chronic
diseases. Thus, the committee recommends that CDC:
1.	Continue to review the scientific literature to monitor for potential MCC taxonomies that are useful for planning, executing, and
evaluating disease control programs of MCC occurrences.
2.	Explore surveillance techniques that are more likely to capture
MCCs effectively. This should include counting not merely the
co-occurrence of diseases and conditions but also the order of occurrence and the impact on quality of life and personal function.
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3.	Emphasize MCC prevention by selecting for execution and evaluation one or more exploratory public health interventions aimed at
preventing or altering the course of new disease occurrences in patients with MCCs or who are at risk for them. This might include
established approaches, such as tobacco control, or experimental
approaches, such as metabolic or genetic screening.
4.	Increase demonstration programs for chronic disease control that
cut across specific diseases or MCCs and emphasize mitigating the
secondary consequences of a variety of chronic conditions, such as
falls, immobility, sleep disorders, and depression.
Which populations need to be the focus of interventions to reduce
the consequences of chronic disease including the burden of disability, loss of productivity and functioning, health care costs, and
reduced quality of life?
Numerous studies have documented differences in the prevalence of
chronic diseases and outcomes among racial and ethnic groups across the
life cycle in the United States. In general, African Americans have the highest rates of chronic diseases and the worst outcomes. Hispanic Americans,
Asian Americans, and American Indians have some higher and some lower
risks for chronic health problems when compared with white Americans.
The most extreme disparities in health are based on socioeconomic status.
The implementation of evidence-based public health interventions is
needed to help people with chronic illness in populations with the greatest
disparities. However, there are considerable difficulties to assessing community and public health interventions. Population-based interventions
aimed at increasing health-promoting lifestyles that fail to give attention to
differential response capabilities by race, ethnicity, socioeconomic position,
and geographical location may inadvertently exacerbate health disparities,
even as overall population health improves (IOM, 2010). Therefore, so that
interventions designed to help individuals with chronic illness live well can
be brought to the maximal number of people, more attention needs to be
paid to the barriers to translating research into practice.
Effective strategies to improve living well with chronic illness will consider the potential impact of health outcomes across population subgroups,
as well as policies and social determinants that impact health and function.
Recommendation 3
The committee recommends that the secretary of U.S. Department
of Health and Human Services (HHS) support the states in developing comprehensive population-based strategic plans with specific
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goals, objectives, actions, time frames, and resources that focus on
the management of chronic illness among their residents, including
community-based efforts to address the health and social needs of
people living with chronic illness and experiencing disparities in health
outcomes. Such strategic plans should also include steps to collaborate
with community-based organizations, the health care delivery system,
employers and businesses, the media, and the academic community to
improve living well for all residents with chronic illness, including those
experiencing disparities in health outcomes.
All major chronic illnesses have the potential to impose an adverse
impact on personal, family, and community economic status and the cost
of medical care. At a time when the nation’s ability to address widespread
economic hardship is challenged, it is extremely important for public health
programs to reach out to all with such illnesses. In addition, research has
shown that almost all chronic illnesses are associated with various disparities, such as socioeconomic, race/ethnicity, and geographic status. For the
sake of political enfranchisement and social justice, it is important to invoke
feasible and appropriate surveillance and evidence-based control programs
that touch the greatest number of persons living with chronic illnesses.
Recommendation 4
The committee recommends that, in addition to addressing individual illnesses in the community, all relevant federal and state agencies charged with public health and community approaches to control
chronic illness, to the extent feasible, extend surveillance, evaluation,
and mitigation programs to the widest possible range of chronic illnesses. This approach recognizes the commonality of important health,
functional, and social outcomes for the population of individuals who
live with different chronic illnesses.
What is the role of primary prevention (for those at highest risk),
secondary, and tertiary prevention of chronic disease in reducing
or minimizing life impacts?
Although there are authoritative sources of effective primary and secondary preventive interventions for persons in clinical practice (e.g., the
U.S. Preventive Services Task Force reports) and in the community (e.g.,
the Community Guide), neither of these resources systematically or comprehensively addresses these important interventions for persons with overt
chronic illnesses. The committee found major gaps in research-based rec-
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ommendations for routine preventive activities for those with common and
important chronic illnesses.
Recommendation 5
The committee recommends that the federal health and related agencies
that create and promulgate guidelines for general and community and
clinical preventive services evaluate the effectiveness of these services
for persons with chronic illness and specifically catalog and disseminate
these guidelines to the public health and health care organizations that
implement them.
What consequences of chronic diseases are most important to
the nation’s health and economic well-being?
The economic consequences of chronic illnesses for individuals, families, the health care system, and the nation are related to many factors,
including the natural history and progression of the illness; secondary
consequences of care; levels of treatment of adverse effects; the treatability
of the primary illnesses; the economic, social, and medical care resources
available to the patient; the chronic care models available; the direct cost
of care; the presence of comorbidity; the impact on family function and
economic productivity; and, to some extent, the impact of public health
interventions on the illnesses. In Chapter 2, the committee describes a
number of ways to improve the quality and utility of information on the
economic burdens of chronic illness, and—importantly—on opportunities
to prevent or reduce them.
Recommendation 6
The committee recommends that CDC support the greater use of new
and emerging economic methods, as well as those currently in use, in
making policy decisions that will promote living well with chronic illnesses, including
1. those with greater use of cost-effectiveness techniques;
2.	more exploitation of methods used in determining national health
accounts, but for specific and important chronic illnesses with longterm outcomes;
3.	enhanced consideration of opportunity costs for various program
decisions; and
4.	those with a greater focus on economic evaluation of interventions
that involve MCCs and cut across a variety of community settings.
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What policy priorities could advance efforts to improve life impacts
of chronic disease?
As policy makers have focused on the implementation of various features of the ACA, the public health community may see this as an opportunity to refocus efforts on those interventions at the population level
essential to the prevention of chronic illness, thus reducing their role in
interventions aimed at the management of chronic illness. As detailed in
Chapters 3 and 6, the ACA provides a number of reforms and opportunities that have the potential to improve the lives of individuals with chronic
illness. The ACA has new care concepts to improve the coordination and
delivery of care to persons living with chronic illness, insurance coverage
options and subsidies to purchase insurance, as well as chronic disease
prevention policies. Provisions in the ACA can be used to help align public
health and clinical care services in order to promote living well for those
with chronic illness. The ACA also contains important provisions for the
development of programs related to healthier nutrition choices, reduction of
risky behaviors, and increasing healthy behaviors. Therefore, the ACA can
be leveraged as an existing law with important implications for living well
with chronic illness at both the clinical and the community level.
Recommendation 7
The committee recommends that CDC routinely examine and adjust
relevant policies to ensure that its public health chronic disease management and control programs reflect the concepts and priorities embodied in the current health and insurance reform legislation that are
aimed at improving the lives of individuals living with chronic illness.
There is a growing recognition that policies enacted by government
agencies beyond the health sector have substantial effects on the health of
the population (IOM, 2011). The concept of HIAP recognizes and underscores the importance of considering the links between health and a wide
set of government policies. This approach requires policy makers and other
stakeholders to adopt collaborative and structured approaches to consider
the health effects of major public policies in all government sectors. A
HIAP approach has been successfully adopted in the European Union and
in several Canadian providences. HIAs are a primary population health
promotion tool for the achievement of a HIAP approach. HIAs require
an assessment of the health impacts of policies, plans, and projects in diverse economic sectors, using quantitative, qualitative, and participatory
techniques (World Health Organization, [a]). To improve national health
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outcomes and reduce health risks, HHS recommends HIAs as an important
planning resource for implementing Healthy People 2020.
Recommendation 8
The committee recommends that the secretary of HHS and CDC explore and test a HIAP approach with HIAs as a promising practice on
a select set of major federal legislation, regulations, and policies and
evaluate its impact on health-related quality of life, functional status,
and relevant efficiencies over time.
Which population-based interventions can help achieve outcomes
that maintain or improve quality of life, functioning, and disability?
•
•
•

 hat is the evidence on effectiveness of interventions on
W
these outcomes?
To what extent do the interventions that address these outcomes also affect clinical outcomes?
To what extent can policy, environmental, and systems change
achieve these outcomes?

Most of the literature related to population-based approaches to health
improvement is not specifically focused on chronic disease. Although there
is ample evidence of the effectiveness of widely disseminated wellness or
lifestyle programs at community sites, there is inadequate evaluation of
their impact on the health-related quality of life and health outcomes of
individuals living with chronic illness. Although some interventions, such
as physical activity, have been well studied and shown to improve the lives
of persons living with many types of chronic illness, all interventions could
benefit from further research on effectiveness, adaptation, and maintenance.
Once interventions for both prevention of additional illness and control of
existing illness are developed and shown to be effective, the public health
community should join with health care systems and community organizations in giving much more attention to disseminate and implement those
interventions.
Recommendation 9
The committee recommends that CDC conduct rigorous evaluations of
its funded chronic disease prevention programs to include the effects of
those programs on health-related quality of life and functional status.
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Recommendation 10
The committee recommends that all major CDC-funded research programs aimed at primary community-based chronic disease prevention
or interventions be evaluated for their effect on persons with existing
chronic illness to assess health- and social-related quality of life, management of existing illness, and efforts to prevent subsequent illnesses.
Recommendation 11
The committee recommends that public and private research funders
increase support for research on and evaluation of the adoption and
long-term maintenance of healthy lifestyles and effective preventive
services (e.g., promoting physical activity, healthy eating patterns, appropriate weight, effective health care) in persons with chronic illness.
Support should be provided for implementation research on how to disseminate effective long-term lifestyle interventions in community-based
settings that improve living well with chronic illness.
The context for inequities and disparities in living well with chronic
illness is described in Chapter 1 and highlighted again in Chapter 2. Addressing these inequities will require that strategies to improve living well
with chronic illness, as well as policies and social determinants that impact
health and function, consider their potential impact on health outcomes
across population subgroups.
Recommendation 12
The committee recommends that federally supported efforts to improve
living with chronic illness have as an explicit goal the reduction of
health disparities across affected populations.
•	Barriers to obtaining complete assessments of community and public health interventions for populations experiencing health disparities should be identified and addressed.
•	When interventions typically result in positive health outcomes
for the general population of individuals living with chronic illness, they should be assessed and modified for adaptation and
implementation in communities experiencing disparities in health
outcomes.
The goal of health care is to improve the health outcome of individuals
based on a medical regime and treatment. In contrast, the goal of public
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health is to improve the health status of the population through health promotion and disease prevention measures (Hardcastle et al., 2011). The ACA
offers several opportunities to support improved coordination between
public health and health care. Community-based non–health care sector
organizations contribute significantly to the prevention and treatment of
chronic disease. Serious efforts to reduce morbidity and to realize improved
outcomes in chronic disease can benefit from cooperation among the public
health, health care, and community non–health care sectors (Hardcastle et
al., 2011). Such cooperation may also be a promising approach to cost efficiencies. There are also new and emerging models of care and public health
initiatives, as described in Appendix B, designed to improve the functional
status and quality of life for persons living with chronic illness that need to
be tested, expanded, and evaluated.
Recommendation 13
The committee recommends that HHS agencies and state and local
government public health agencies (GPHAs) evaluate existing (e.g.,
chronic care model, expanded chronic care model), emerging, and/or
new models of chronic disease care that promote cooperation among
community-based organizations, the health care delivery system, employers and businesses, the media, and the academic community to
improve living well with chronic illness.
•	CDC and state and local GPHAs should serve convening and
facilitating functions for developing and implementing emerging
models.
•	HHS agencies (e.g., the Health Resources and Services Administration, the Centers for Medicare and Medicaid Services, the Administration on Aging, CDC) and GPHAs should fund demonstration
projects and evaluate these emerging models.
•	Federal, private, and other payors should create new financing
streams and incentives that support maintaining and disseminating
emerging models that effectively address persons living well with
chronic illness.
Recommendation 14
The committee recommends that CDC develop and promote, in partnership with organizations representing health care, public health, and
patient advocacy, a set of evidenced-based policy goals and objectives
specifically aimed at actions that decrease the burden of suffering and
improve the quality of life of persons living with chronic illness.
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Worksite wellness programs have grown tremendously in the past
decade, not only with government agencies but also with a diverse set of
large self-insured employers and insurers. There are very limited data on
such programs from small employers or businesses. The focus of worksite
wellness programs is often improvement in lifestyle behaviors. Evaluation
of the effectiveness of these programs in several systematic reviews and
meta-analyses suggests a robust and significant effect on improvement of
targeted lifestyle behaviors (e.g., diet, weight loss, physical activity). As
discussed in Chapter 3, there is very scant evidence of worksite programs
targeted at people living with chronic illness.
Recommendation 15
The committee recommends that federal and state policy makers develop and implement pilot incentives programs for all employers, particularly low-wage employers, small businesses, and community-based
organizations, to provide health promotion programs with known
effectiveness for those living with chronic illness.
How can public health surveillance be used to inform public policy
decisions to minimize adverse life impacts?
In the change process driving interventions to help patients with chronic
illness live well and to improve the nation’s health and economic well-being
by reducing disability and improving quality of life and functioning, surveillance is the first step. This shift in focus from merely extending life to
living well has the potential to facilitate decision making at the individual,
health care system, and population levels, improving outcomes not only for
patients and families but also for society. Integrating multiple measures of
health status and detailed measures of determinants of health is required
for an optimal surveillance system to assess how well individuals are living
with chronic illness.
Recommendation 16
The committee recommends that the secretary of HHS encourage and
support pilot tests by health care systems to collect patient-level information, share deidentified data across systems, and make them available at the local, state, and national levels in order to monitor and
improve chronic illness outcomes. These data should include patient
self-reported outcomes of health-related quality of life and functional
status in persons with chronic illness.
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Recommendation 17
The committee recommends that the secretary of HHS establish and
support a standing national work group to oversee and coordinate
multidimensional chronic diseases surveillance activity, including obtaining patient-level data on health-related quality of life and functional
status from electronic medical records and data on the implementation and dissemination of effective chronic disease interventions at the
health care system and the community levels, including longitudinal
health outcomes.
CONCLUSION
The burden of chronic disease in America today is indeed vast and continues to grow. The sheer magnitude of this burden for society; the striking
inequalities in living well among minorities, the elderly, and the disadvantaged; and the simple fact that numerous chronic illnesses are leading causes
of death and disability are all emblematic of the considerable limitations
of existing policies, programs, and systems of care and support for people
living with chronic illness today.
Government public health agencies have the ability to take action to
help people live better with chronic illness. They have the expertise to assess
a public health problem, develop an appropriate program or policy, and ensure that programs and policies are effectively delivered and implemented.
The committee thinks that its recommendations are rooted in a populationbased approach, underscore the importance of public health action in the
management and control of chronic disease, and offer strategies to support
public health efforts.
As the nation strives to consider and implement new strategies for
understanding and addressing the burden of chronic illness, it is imperative
that those strategies give ample consideration to all chronic illnesses and
all dimensions of suffering. Indeed, all chronic illnesses have the potential
to reduce population health not only by causing premature death but also
by limiting people’s capacity to live well during all the years of their lives.
For society, living well is impacted both by the numbers of persons living
with chronic illnesses and by the effects of those illnesses on the quality of
life of patients, their peers, and their caregivers. In this context, the overall
burden of chronic illness could be drastically reduced through coordinated
efforts toward both primary prevention and other interventions and policies designed to improve health for persons already living with chronic
illness.
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Introduction

Chronic diseases have emerged in recent decades as the major cluster
of health concerns of the American people. A chronic condition or illness,
in general terms, is a condition that is slow in progression, long in duration, and void of spontaneous resolution, and it often limits the function,
productivity, and quality of life of those who live with them.
Globally, chronic diseases will account for 69 percent of all global
deaths by 2030, and 80 percent of these deaths will occur in low-income
and middle-income countries. According to the Centers for Disease Control
and Prevention (CDC), in the United States, chronic diseases currently account for 70 percent of all deaths (Kung et al., 2008). In fact, close to 48
million Americans report a disability related to a chronic illness (Brault et
al., 2009). Arthritis is the most common cause of disability, affecting about
8.6 million people, followed by back or spine problems, which affect about
7.6 million people. In addition, heart problems impede the functioning of
about 3 million people (Brault et al., 2009).
Looking toward the future, the first baby boomers reach age 65 in
2011, and, of these, 37 million, or 6 out of 10, will be managing more than
one chronic disease by 2030. For certain chronic diseases, the burden will
be substantial; it is estimated that 14 million baby boomers will live with
diabetes, and almost half will live with arthritis (expected to hit just over
26 million in 2020) (HHS, 2010).
Some chronic illnesses do not contribute significantly to mortality but
can severely impact the quality of life of the individuals who live with them.
Asthma, for example, affects more than 16 million American adults. Individuals who identify asthma as their main disabling condition report more
21
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physically unhealthy days, mentally unhealthy days, and days with activity
limitations in the previous month than people who do not have asthma.
Data from the California Health Interview Survey, for example, indicate
that about 30 percent of adults with asthma experienced daily or weekly
asthma symptoms. In 2005, asthma accounted for 2 million days of missed
work among Californians.
Epilepsy, another example, is a chronic neurological condition identified
by recurring seizures. Epilepsy can be caused by different conditions that affect a person’s brain, such as stroke, head trauma, and infection, and those
with the condition are at higher risk for injuries (both unintentional and
self-inflicted) and other chronic illnesses. Epilepsy affects about 2 million
people in the United States, which makes it one of the most common neurological conditions. Epilepsy accounts for $15.5 billion in medical costs and
loss or reduction in earnings and productivity. Despite medical attention
and treatment, more than one-third of individuals with epilepsy continue
to have seizures, a situation that significantly affects the quality of life for
those living with this chronic illness. In addition, many people who suffer
from seizure disorders also live with the burden and risk of a phenomenon
known as sudden unexpected death from epilepsy (CDC, 2011).
Chronic illnesses not only impact the lives of millions of people in
America but also are a major contributor to health care costs. The medical care costs of people with chronic illness represent 75 percent of the $2
trillion spent annually in the United States on health care (Kaiser Family
Foundation, 2010). The substantial costs in terms of the number of lives
lost, quality of life diminished, and medical expenditures mean that public
health interventions are needed to reduce the burden of chronic disease,
especially among those at highest risk (e.g., those with prediabetes, hypertension, high cholesterol) and in preventing further consequences among
those with chronic illnesses (secondary prevention).
In 2010, the CDC and the Arthritis Foundation sought assistance from
the Institute of Medicine (IOM) to identify population-based public health
actions that can help reduce disability and improve functioning and quality of life among individuals who are at high risk of developing a chronic
illness and those with one or more chronic illnesses.
STATEMENT OF TASK
The statement of task for this consensus study provides that the IOM
will establish a committee to examine the nonfatal burden of chronic disease and the implications for population-based public health action. A set
of questions was to be considered for persons with single as well as multiple
chronic diseases:
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1. What consequences of chronic diseases are most important (criteria to be decided and justified by the committee) to the nation’s
health and economic well-being?
2. Which chronic diseases should be the focus of public health efforts
to reduce disability and improve functioning and quality of life?
3 Which populations need to be the focus of interventions to reduce
the consequences of chronic disease including the burden of disability, loss of productivity and functioning, health care costs, and
reduced quality of life?
4. Which population-based interventions can help achieve outcomes
that maintain or improve quality of life, functioning, and disability?
• What is the evidence on effectiveness of interventions on these
outcomes?
• To what extent do the interventions that address these outcomes
also affect clinical outcomes?
• To what extent can policy, environmental, and systems change
achieve these outcomes?
5. How can public health surveillance be used to inform into public
policy decisions to minimize adverse life impacts?
6. What policy priorities could advance efforts to improve life impacts
of chronic disease?
7. What is the role of primary prevention (for those at highest risk),
secondary, and tertiary prevention of chronic disease in reducing or
minimizing life impacts (e.g., preventing diabetes in pre-diabetics,
preventing incidence of disability in people with arthritis, preventing recurrence of cancer, managing complications of cardiovascular
disease)?
In conducting this work, the committee was asked to consider the
following diseases: heart disease and stroke, diabetes, arthritis, depression, respiratory problems (asthma, chronic obstructive pulmonary disease
[COPD]), chronic neurological conditions, and cancer. These diseases or
categories of disease were included in the statement of task as examples of
diseases for the committee to consider, not as a prescriptive set of diseases
to include in the report. In fact, the committee was advised by the sponsors of this report not to focus on the common high-mortality diseases, but
rather to consider diseases that have the potential to cause or actually do
cause functional limitations and/or disabilities. This guidance thus allowed
the committee to consider a wide range of chronic diseases, including all
chronic diseases, in the context of living well. With respect to primary prevention, the committee was asked to consider prevention only among individuals with high-risk factors (e.g., prediabetes). Chronic illnesses related
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Additional Guidance from the Sponsors
Acknowledging the depth and breadth of the statement of task and the time
and resources needed, the sponsors advised the committee to focus the deliberations and recommendations in the report to:
•
•
•
•
•

Identify the consequences of chronic diseases that are most important to
the nation’s health and economic well-being.
Identify which chronic diseases and populations should be the focus of
public health efforts to reduce disability and improve quality of life.
Identify which population-based interventions can help achieve outcomes
that maintain or improve quality of life, functioning, and disability.
Identify ways to highlight the morbidity of arthritis and influence systematic
change to improve the lives of those living with arthritis.
Recommend population-based public health actions and strategies for
implementation.

to congenital disorders, infectious diseases, substance abuse, and childhood
conditions are not the focus of this study.
COMMITTEE APPROACH
Over a 12-month period, a 17-member committee held 5 in-person
meetings, convened a series of small-group, chapter-focused conference
calls, and conducted extensive literature reviews and Internet searches
regarding an array of topic areas related to chronic illness. These topics
ranged from disease-specific articles to social determinants of health discussions; from surveillance methods to various chronic care models; from
health care economics to public health policies; from suffering to healthrelated quality of life; from patient-centered approaches to writings on caregiver burden; from health care system efforts to public health approaches;
from evidenced-based interventions to promising community-based models;
and from CDC studies to a series of IOM reports related to the topic—and
much more.
Some committee members attended meetings related to public health
and chronic disease prevention, and others participated in relevant meetings
on chronic disease as part of the information-gathering process. The committee conducted two public workshops in which we listened to a variety
of perspectives on living well with chronic illness to use in our deliberations
and development of this report. In addition, the committee commissioned
two experts to develop papers on specific topics to supplement the report.
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The paper topics include depression and chronic illness and community care
models for chronic disease. These papers are found in Appendixes A and B.
ORGANIZATION OF THE REPORT
The introductory chapter provides the background and premise for this
report, the charge to the committee, the scope of the study, and the method
for this report.
Chapter 1, “Living Well with Chronic Illness,” describes the conceptual
frameworks and population-based approach used for development of this
report. It also provides a contextual construct for discussion and information in the chapters to follow.
Chapter 2, “Chronic Illnesses and the People Who Live with Them,”
explores the differences, similarities, and clinical stages among many
chronic illnesses; discusses the burden of chronic illness on both those who
live with them and their communities; highlights nine exemplar conditions
that are clinically important, impact function and disability, impact the
community, families, and caregivers, and represent an important challenge
to public health; and discusses the economic consequences of chronic illness
on the nation’s health.
Chapter 3, “Policy,” describes the challenges and opportunities for developing and testing promising policies and approaches, and using current
legislation that supports community-level programs and actions to help
people who are living with chronic illness live better.
Chapter 4, “Community-Based Intervention,” provides an overview
of the state of the art of community-based interventions aimed at helping
people live well with chronic illness.
Chapter 5, “Surveillance and Assessment,” describes the conceptual
framework for chronic disease surveillance and explains how appropriate
surveillance methods can enhance living well with chronic illness by providing information and data for public health policies and interventions. This
chapter also examines and identifies gaps in the current data sources and
methods for surveillance of certain chronic illnesses and discusses future
data sources, methods, and research directions for surveillance to enhance
living well with chronic illness.
Chapter 6, “Interface of the Public Health System, the Health Care
System, and the Non–Health Care Sector,” examines how the public health
and health care systems and non–health care organizations could align to
improve outcomes in prevention and management of chronic diseases.
Chapter 7, “The Call for Action,” describes the committee’s findings
and conclusions.
Appendix A is a paper by Wayne J. Katon called “Improving Recogni-
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tion and Quality of Depression Care in Patients with Common Chronic
Medical Illnesses.”
Appendix B is a paper by Chad Boult and Erin K. Murphy called
“New Models of Comprehensive Health Care for People with Chronic
Conditions.”
Appendix C contains the agendas for the public workshops held by the
committee, and Appendix D contains biographical sketches of committee
members.
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Living Well with Chronic Illness

Americans value health and the capacity to live with a sense of physical, mental, and social well-being. For many, having health also implies
access to social and personal resources that enable them to live well on a
day-to-day basis (WHO, 1986). Generally, people tend to place less value
on simply living longer if added years of life come without the security of
health and well-being. Indeed, there is a limit to people’s willingness to
accept physical and psychosocial discomfort or to compromise functional
independence, the capacity to enjoy relationships with others, or financial
security in exchange for longer life expectancy (Miller and Levy, 2000;
Tengs et al., 1995).
Chronic diseases are long-term health conditions that threaten well-
being and function in an episodic, continuous, or progressive way over
many years of life (NCCDPHP, [a]; WHO, [a]). Not only have chronic
diseases emerged as leading causes of death; they also represent enormous
and growing causes of impairment and disability (WHO, 2004). Tremendous advances in public health and health care over the past century have
extended average life expectancies, but these advances have been compromised by parallel increases in physical inactivity, unhealthful eating, obesity,
tobacco use, and other chronic disease risk factors (McGinnis and Foege,
1993; Mokhad et al., 2004; WHO, 2009). As a result of this combination,
more individuals are living longer but with one or more chronic illnesses
(HHS, 2010). In fact, living for many years with a chronic disease is now
common, and this presents a growing threat not only to population health
but also to the nation’s economic and social welfare. Although much work
is under way to address the burden of chronic disease, resources are limited
27
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and the problem is growing. In this context, there is a clear danger that
these efforts will prove unsuccessful unless they can be prioritized, aligned,
and coordinated in a way that achieves the greatest benefit at a cost that
is acceptable to society. Addressing the toll of all chronic diseases, from a
population health perspective, is the subject of this report.
THE TIMELY RELEVANCE OF A PUSH TOWARD
LIVING WELL WITH CHRONIC ILLNESS
Chronic illnesses have always been a great burden not only to those living with them but also to their societies and cultures, taking a tremendous
toll on welfare, economic productivity, social structures, and achievements.
Individuals with chronic illnesses have historically sought varied healers
and healing institutions in their communities to alleviate suffering, but over
past centuries there were few management aids for severe and progressive
conditions, and survivorship was often modest at best. This problem was
exacerbated by frequent lack of access to supportive or palliative care,
and death often came quickly. However, even in these unfortunate historical circumstances, the state, along with many nongovernmental organizations, played important roles in the response to chronic diseases, providing
almshouses and hospitals for impoverished, disabled, and otherwise sick
individuals who may not have had the fiscal or social resources to remain
in the community or who had been ostracized from community life because
of their conditions.
In the past century, extraordinary advances in developed countries in
medicine and public health, as well as economic growth leading to more
widely accessible social welfare programs, have changed the chronic disease
landscape dramatically. Hygienic and sanitary advances have prevented
many previously common diseases. Immunizations and clinical and community interventions have substantially controlled many past causes of chronic
illness, such as tuberculosis and syphilis. Good progress in reducing tobacco
use has occurred, even if incomplete. Pharmacotherapy has enabled most
persons with chronic mental illnesses to be deinstitutionalized, even in the
absence of prevention or cure. Although there is more work to do, chronic
cardiovascular diseases have been diminished in many important ways.
Importantly, additional therapeutic approaches have improved the function
and overall health for some persons with chronic illnesses through advances
in corrective surgery, new approaches in analgesia, better rehabilitation and
physical and occupational therapy, improved nutrition management, and
adaptation of home and community environments for functionally impaired
persons.
Despite these advances, many community-wide problems with chronic
diseases remain major public health concerns. Individuals with congeni-
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tal disabling conditions now survive longer into adulthood. Numerous
important chronic diseases still have no known or controllable causes
and continue unabated, such as mental illnesses, chronic skin conditions,
inflammatory bowel diseases, collagen vascular diseases, and degenerative
neurological illnesses. Chronic illnesses resulting from injuries or burns or
from infectious agents (e.g., hepatitis B and C, HIV, H. pylori) also continue
to take an important long-term toll on those affected. The control of many
chronic illnesses among young and middle-aged adults, even with some
important successes, has delayed the onset of these illnesses to older ages.
Amid medical progress, enhanced population survival has also permitted
the emergence of more degenerative illnesses at older ages, such as arthritis,
dementia, and end-stage kidney disease. Moreover, the availability and application of more intensive medical therapies has increased treatment costs
and the probability of adverse events. Some examples include deep vein
thrombosis following joint replacement surgery for hip or knee arthritis;
increases in type 2 diabetes during treatment with some common mental
health medications; more cardiovascular events with intensive glucose lowering in some patients with diabetes; antibiotic resistant infections of kidney
dialysis catheters; and increased risk of falls or fractures among frail elders
treated with sedative-hypotic medications intended for improving sleep or
reducing agitation.
In addition, some population risk factors for chronic diseases are going in the wrong direction. Obesity levels have increased dramatically,
along with physical inactivity and unhealthful eating, accounting for a
considerable proportion of prevalent chronic diseases, such as diabetes
and cardiovascular diseases (McGinnis and Foege, 1993; Mokdad et al.,
2004). As a result, the average life expectancy for Americans living in most
U.S. counties has decreased over the past decade relative to gains being
made in other leading nations around the world (Kulkarni et al., 2011).
Thus, in the modern era, the toll of chronic diseases on physical, mental,
and social health, health care, and the economy continues to a problem
of critical magnitude in America today (Center for Healthcare Research
and Transformation, 2010; DeVol and Bedroussian, 2007; Michaud et al.,
2006; NCCDPHP, 2009).
THE POPULATION HEALTH PERSPECTIVE
Taking a population health perspective means considering the magnitude and distribution of health outcomes from the viewpoint of societal
groups or populations (Kindig, 2007). From such a perspective, genes,
biology, behavior, and environment are all seen to interact in their impact
on health and function. Older adults are biologically prone to being in
poorer health than adolescents because of the physical and cognitive ef-
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fects of aging. Individuals can also inherit a higher probability of developing many illnesses, such as sickle cell anemia, breast cancer, heart disease,
and diabetes. People interact with one another and their environments
through behaviors that can also impact health. For example, a person who
is physically inactive is more likely to develop obesity, depressive illness,
heart disease, type 2 diabetes, and many cancers (HHS, 1996). Conversely,
an individual who quits smoking can reduce his or her risk of developing
heart disease, chronic obstructive lung diseases, and many cancers. Social
influences and the physical environments in which people are born, live,
learn, play, work, and age influence health in important ways. Educational
and job opportunities; poverty; social norms and attitudes; discrimination;
social support; exposure to mass media and technologies, such as the internet or cell phones; transportation options; and access to healthy foods,
safe physical activities, or health care services are all important examples of
environmental conditions that play important roles in determining health
and function.
CHRONIC DISEASES AND THEIR IMPACT
ON HEALTH AND FUNCTION
In 2005, 133 million Americans—almost half of all adults—had at least
one chronic illness, causing 7 in 10 deaths in the United States each year
(CDC, [a]). More than one in four Americans have concurrent multiple
chronic conditions (two or more) (MCCs) (Anderson, 2010), including, for
example, arthritis, asthma, chronic respiratory conditions, diabetes, heart
disease, HIV infection, and hypertension. Regardless of the severity, pattern
of effects, or duration of the disease, many diseases typically last at least a
year, require ongoing medical attention, and limit activities of daily living
(HHS, 2010).
“Morbidity” is a term commonly used to describe the burden of suffering, in terms of impairment or disability, caused by an illness or health
condition. Morbidity can be measured at the individual level or summed
to reflect the aggregate health of a population. Chronic diseases cause considerable population morbidity, which is reflected in often striking statistics
regarding the frequency of various complications and subsequent high levels
of health care utilization, health care costs, and missed days of work due to
illness or disability. The degree of population morbidity caused by a chronic
illness is often challenging to define, however, since some conditions are less
common but lead to devastating consequences, whereas others affect millions of individuals in more subtle yet meaningful ways. Chronic illnesses
also cause morbidity by impacting the quality of life of not only those
who have the condition but also their families, friends, and caregivers. For
society, chronic diseases take a large toll by imposing psychosocial stress,
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lowering economic prosperity, and increasing costs in both the health care
and the public health sector (DeVol and Bedroussian, 2007; Thorpe, 2006).
In terms of a toll on quality of life, chronic disease morbidity can be
assessed along multiple dimensions, such as pain, fatigue, physical impairment, lack of sleep, emotional distress, and decreased social health, or as a
summative effect across all of these dimensions (NIH, 2011). Not surprisingly, different chronic diseases also impact dimensions of health in varied
ways. For example, both schizophrenia and rheumatoid arthritis have a
dramatic impact on the quality of life of individuals and their caregivers,
but the scope of those impacts is very different. Persons with schizophrenia
must deal with the stigma and often relapsing and remitting symptoms of
a lifelong mental illness, causing many to never reach such milestones as
getting married, having children, forming strong relationships with family,
or being gainfully employed. In contrast, persons with rheumatoid arthritis
suffer a variable course of physical concerns, changes in role function, and
loss of specific abilities that often increase over time. It is important to appreciate the many facets of chronic disease morbidity and to recognize that
all chronic diseases, whether common or rare, are of considerable importance to those who are affected.
It is also important to recognize that the degree of impairment or disability imposed by a particular chronic illness is subject to change over time,
as the illness’s course and the affected individual’s coping responses evolve.
Some chronic diseases, such as arthritis or type 2 diabetes, begin to impact
quality of life even prior to their diagnosis, by causing psychological stress
or physical symptoms. Other diseases that are typically considered chronic,
such as high blood pressure or prediabetes, may continue for years without
symptoms or measurable signs of illness per se. Having these illnesses, however, can still cause various forms of impairment. For example, quality of
life can be reduced by the added stress of coping with the diagnosis itself, as
individuals must perform new and sometimes complex self-care behaviors
or to engage more intensively in health services designed to treat or prevent
complications of the condition. Moreover, despite even the best of intentions, therapies for chronic illnesses can have unintended consequences,
such as increasing stress or physiological symptoms or even by causing
direct harm. Many of these consequences are easily overlooked. The full
spectrum of health and morbidity for persons with chronic illnesses has
been depicted previously in several frameworks (Nagi, 1965). By combining
these past frameworks in a way that highlights a perspective of population health along the full spectrum of health and morbidity, the committee
constructed an integrated framework to serve as a reference for discussing
which strategies are likely to offer the greatest promise to improve health
for individuals living with chronic illness, depicted in Figure 1-1.
A key feature of this integrated framework is that a principal aim of
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FIGURE 1-1 Integrated framework for living well with chronic illness.
SOURCE: Committee on Living Well with Chronic Disease: Public Health Action
to Reduce Disability and Improve Functioning and Quality of Life.

addressing chronic illness morbidity is to help each affected person and the
population as a whole to live well, regardless of the illness in question or
an individual’s own current state of disablement. The committee adopted
the concept of living well, as proposed previously by other chronic disease
experts (Lorig et al., 2006), to reflect the best achievable state of health
that encompasses all dimensions of physical, mental, and social well-being.
For each individual with chronic illness, to live well takes on a unique and
equally important personal meaning, which is defined by a self-perceived
level of comfort, function, and contentment with life. Living well is shaped
by the physical, social, and cultural surroundings and by the effects of
chronic illness not only on the affected individual but also on family members, friends, and caregivers. In this way, progress toward living well can be
achieved through the combination of all efforts enacted across individual
and societal levels to reduce disability and improve functioning and qual-
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ity of life, regardless of each unique individual’s current state of health or
specific chronic illness diagnosis.
This concept of living well, integrated within a broader population
health framework, is intended to promote a more holistic perspective
beyond the traditional focus on other important goals, such as primary
prevention or the prolongation of life expectancy alone. Moreover, it is intended also to heighten awareness that interventions and policies that promote function, reduce pain, remove obstacles for the disabled, or alleviate
suffering at the end of life play an essential role in providing a more complete response for addressing chronic diseases in the United States today.
DOING SOMETHING ABOUT IT
In this report the committee elected to use the “living well framework”
to inform the consideration of policies and the allocation of resources to
solve important issues related to chronic diseases in a manner that is tied
to a more complete understanding of the interactions among individual,
behavioral, social, and environmental characteristics. Specific strategies designed to help individuals live well must also be considered in the context of
a broader array of activities targeting primary, secondary, and tertiary prevention for all persons, regardless of whether they already have a chronic
illness (Figure 1-2).
Many strategies that are promoted for primary prevention, such as vaccination, tobacco cessation, physical activity promotion, healthful eating,
and injury prevention, can also help persons who have already developed a
chronic illness or disability to live more healthfully. In addition, strategies
that prevent or delay complications, build coping skills, improve function,
or alleviate pain and suffering may serve a dual purpose of reducing the
magnitude of illness burden over an individual’s remaining years of life as
well as reducing and/or delaying the development of additional complications or comorbidities in a way that serves to compress the period of
morbidity until later in life (Hubert et al., 2002). Indeed, it is likely that
the greatest societal benefit will emerge not from singular approaches, but
from a deeper understanding of how different approaches might be coordinated to achieve the greatest progress toward living well for all persons
with chronic illness.
Regardless of their scale or focus, most policies or programs to improve
health require some form of investment that is both human and monetary.
Moreover, even strategies that yield overall societal benefits may have
adverse effects for some individuals or groups, including unforeseen and/
or unintended consequences. All strategies should be fashioned with careful consideration of anticipated impacts, resource inputs, implementation
steps, and plans for surveillance of both intended and unintended conse-
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quences. In this report, we attempt to highlight important considerations of
a thoughtful population health approach for living well with chronic illness.
Before introducing those concepts, however, it is important first to consider
the evolution of American strategies designed to understand illness burden
and how existing resources and strategies available to promote population health might help to guide the nature and scope of future living-well
interventions.
A Brief History
The capacity of society to respond to health threats, chronic or otherwise, is influenced by the way in which it documents and interprets the
magnitude and distribution of health outcomes. From its earliest colonial
beginnings, Americans have paid particular attention to such life events as
births, marriages, and burials as a part of religious or cultural traditions.
At the outset, disease ranked with starvation as a primary threat to the
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existence of many of the colonies. Infectious outbreaks, such as malaria,
dysentery, typhoid, smallpox, and yellow fever, decimated many early colonial settlements (CDC and NCHS, [a]). Outbreaks of disease were met as
emergencies with varied responses.
In the years just prior to the turn of the 19th century, large cities, such
as Baltimore and Philadelphia, established boards of health as the forerunners of modern local health departments. Those boards attempted to
introduce more systematic, population-based efforts to identify and track
causes of serious health threats and to guide the public health response
to epidemics. During the mid-19th century, states began enacting laws to
expand and improve approaches to track causes of death. In 1879, the
U.S. Congress created the National Board of Health, tasked to centralize
information, engage in sanitary research, and collect vital statistics. Over
time, the methods for documenting and interpreting the numbers and more
precise causes of deaths in America continued to evolve, and this ultimately
led to the establishment of the National Office of Vital Statistics of the
Public Health Service in 1946 and the National Center for Health Statistics
(NCHS) in 1963. Since that time, NCHS has produced reports of vital statistics and has worked with other agencies to advance methods to capture
and analyze population health in America.
For the past half-century, efforts by organizations, such as the CDC
(including NCHS), the World Health Organization (WHO), the National
Institutes of Health (NIH), the Agency for Healthcare Research and Quality
(AHRQ), and others, have used data from an evolving list of population
health indicators to inform a variety of strategies by governmental public
health entities, community-based nongovernmental organizations, and the
health care system to address illness and promote health and function.
Recently, the increasing burden of chronic diseases globally has expanded the attention of these efforts to focus well beyond simply prolonging life, with an increasing emphasis on wellness and function. Implicit in
this shift is a growing recognition that American society places less value on
a longer life if additional years also bring additional pain and suffering or
leave individuals without a capacity for independent decision making, the
ability to perform activities of daily living independently, or enjoy relationships or financial security.
Today HHS, through CDC, AHRQ, NIH, and other centers, routinely
tracks data and publishes reports on such outcomes as health behaviors;
biological indicators of health; health care access, quality, utilization, disparities, and costs; prevalence of diseases; and vital statistics (BRFSS, [a];
CDC and NCHS, [a]; HCUPnet, [a]; MEPS, [a]). Beginning in the mid1990s, the U.S. Council of State and Territorial Epidemiologists (CSTE)
began working with epidemiologists and chronic disease program directors
at the state and federal levels to select, prioritize, and define 73 chronic
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disease indicators. These data are intended to summarize available information from surveys, registries, and other surveillance systems about the
incidence, prevalence, events, and efforts to detect and treat select chronic
diseases and their behavioral risk factors (CDC, [a]). The first set of indicators was published in 1999, with state-specific data published the following
year. In 2001, the content of both reports became available online. In 2002,
the CSTE adopted a revised and expanded set of indicators. Although this
reflects progress in shining light on the magnitude of morbidity imposed by
chronic illnesses, the current efforts do not encompass all chronic diseases
and do not capture many of the meaningful negative effects on quality of
life caused by different forms of functional impairment and disability.
Since 2004, NIH has funded the development of the Patient Reported
Outcomes Measurement Information System (PROMIS) to create, test,
and recommend a more uniform set of tools for the measurement and
surveillance of patient-reported health status indicators reflecting physical,
mental, and social well-being (PROMIS, [a]). Although evidence-based and
publicly accessible, PROMIS and similar tools have not yet been adopted
more broadly for surveillance of quality of life or well-being for the U.S.
population.
In parallel with PROMIS, other initiatives have tried to consider how
population health indicators could be measured practically and used to inform local policies to address chronic disease (Parrish, 2010; Wold, 2008).
Some examples of this work include the IOM’s State of the USA Health
Indicators report (2008) and the University of Wisconsin’s Mobilizing Action Toward Community Health (MATCH) Project (Kindig et al., 2010).
Although these initiatives are attempting to advance the capacity to understand the impact of chronic diseases and their risk factors on population
health, practical considerations have led them to recommend only very brief
metrics that are already being collected and are in the public domain. An
example of one such metric is CDC’s HRQOL-4, which has been collected
at the state level since 1993. Although readily available today, this metric
lacks specific information about activity limitation, functional status, and
experiential state. Over the coming decade, one key goal for the Healthy
People 2020 initiative is to evaluate the use of PROMIS and other available metrics for monitoring health-related quality of life and well-being in
the United States (Healthy People 2020, [a]). Indeed, as discussed throughout this report, without the implementation of a more robust system for
population-level surveillance of indicators that reflect the full depth and
distribution of chronic disease morbidity on different dimensions of quality
of life and well-being, it will prove challenging to prioritize, evaluate, and
refine strategies that aim to help all Americans to live well with chronic
illness.
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Summary Measures of the Burden of Chronic Illness
In addition to considering the societal burden of chronic disease in
terms of specific dimensions of health status, well-being, social participation, or survivorship, methods are also available to quantify morbidity
using summary measures that combine information on both mortality and
nonfatal health outcomes into a single numerical index (Murray et al.,
2002). Such measures are broadly intended to quantify not only mortality
but also the impact of impairment or disability on population health when
individuals are living with a particular illness. Typically, these summary
measures express “either the expected number of future years of healthy life
after a given age or the number of years that chronic disease and disability
subtract from a healthy life” (Parrish, 2010).
One example of a population-health summary measure, developed by
the WHO, expresses health states in terms of disability-adjusted life-years
(DALYs), in which one less DALY is equal to the loss of one healthy lifeyear. The impact of a particular chronic health state on disability is often
estimated from information collected from individuals in the population
and then summed to reflect the burden of a particular disease on a group
or population. In this context, the DALY burden or human toll associated
with a given illness for a population becomes a function of the numbers
of persons affected; the age at onset, the pattern of its natural history (i.e.,
duration, chronicity, and episodic nature); and its effects over time on disability, functioning, and premature mortality. Based on the DALY metric,
Michaud and colleagues reported in 2006 that noncommunicable diseases
cost the United States 33.1 million DALYs per year, based on data collected
by WHO. Common chronic illnesses, including ischemic heart disease,
cerebrovascular disease, major depression, chronic obstructive pulmonary
disease, asthma, HIV, diabetes mellitus, osteoarthritis, and chronic neurological disorders together accounted for about 35 percent of this total,
which corresponds to about 16 days of healthy life lost for every person in
the U.S. population that year (Michaud et al., 2006).
Another common way to express the summative impact of chronic diseases for a population is through a cost of illness approach, which attempts
to monetize the direct and indirect financial costs incurred by society for a
particular chronic disease. The cost of illness method typically views direct
costs as those associated with health care per se (e.g., clinic visits, hospitalizations, medications, medical devices, and therapy/rehabilitation services
as well as public health initiatives focused on primary or secondary prevention). Conversely, indirect costs are those that are incurred through effects
on premature mortality, reduced labor output (including consideration of
public and private income assistance programs, which serve to replace labor
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income for the disabled), and other consequences that lie beyond the health
care system.
At the national level, direct health care spending in the United States
can be assessed using the National Health Expenditure Accounts (NHEAs)
(CMS, [a]). Currently, the NHEAs report health expenditures overall, by
type of service delivered (e.g., hospital care, physician services), and by
source of funding (e.g., private, Medicaid, Medicare), but not by categories
of illness (Rosen and Cutler, 2009). The only exception is mental health and
substance abuse treatment, which are reported separately by the Substance
Abuse and Mental Health Services Administration (SAMHSA, 2007). However, some estimates of the costs associated with major chronic diseases do
exist from other sources.
For example, in a 2007 report, the Milken Institute examined treatment costs for seven common chronic diseases in the United States in 2003:
cancers, diabetes, heart disease, hypertension, stroke, mental disorders, and
pulmonary conditions. This report estimated direct treatment expenditures
to be $277 billion across those seven conditions, corresponding to 16
percent of total 2003 national health expenditures of $1.7 trillion (DeVol
and Bedroussian, 2007; Smith et al., 2005). The authors further estimated
that these seven conditions alone imposed indirect costs of $1.047 trillion
on the U.S. economy in 2003 via reduced labor productivity (DeVol and
Bedroussian, 2007). As concern has emerged about the fiscal burden of
chronic diseases on the health care sector, the findings of this report underscore that this burden is indeed considerable. However, it is also striking
that these estimates suggest the fiscal impact of chronic diseases on other
sectors of the economy to be equal to or perhaps several-fold greater than
their impact on direct medical spending alone.
Although such summary estimates are both striking and potentially
more interpretable for decision makers and the public, there are notable
limitations to the use of such measures for chronic disease morbidity. That
said, the identification and wide-scale adoption of a common set of meaningful indicators that reflect the nonfatal burden of chronic diseases could
prove instrumental in advancing efforts to enact, evaluate, and refine policies and other interventions to maximize progress toward living well. In this
context, the discussion regarding how best to address the burden of chronic
diseases might rise above a prioritized list based on different diagnoses,
which tends to pit different diseases against one another for limited societal
resources. The result of coordinated action that is focused instead on the
common dimensions of living well might serve to align policies, programs,
and the groups that advocate for them to achieve a more complete solution
that advances quality of life and well-being for all of society. Subsequent
chapters of this report discuss in more detail how metrics of living well can
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be used to guide policies toward a more complete solution to address the
burden of nonfatal chronic diseases in America today.
Inequalities in Living Well with Chronic Illness
Health inequalities are formed by cultural, historical, economical, and
political structures in the United States (Lewis et al., 2011). Health and
economic outcomes for individuals living with chronic illnesses vary by
race and ethnicity. Understanding the distributions of health indicators at a
population level assists in recognizing key health determinants and population groups. Reducing inequalities in health not only helps the individual
but also improves the overall health of the population.
In 2010, racial and ethnic minorities made up 35.1 percent of the U.S.
population. Hispanics contributed to the largest portion of minorities with
16 percent; second, African Americans at 12.2 percent; and, third, Asians
at 4.5 percent (Kaiser Family Foundation, 2010). These rates are expected
to grow. It is anticipated that by 2050 these groups will make up almost
half of the U.S. population (U.S. Census Bureau, 2004).
Compared with whites, African Americans are twice as likely to be diagnosed with diabetes (HHS, [a]). In 2009, arthritis and coronary heart disease affected African Americans slightly more than whites (CDC, 2010b).
African Americans have a significantly higher prevalence of hypertension
and stroke than all other race and ethnic groups. Compared with whites
(the second-largest group living with both hypertension and stroke), 32.2
percent of African Americans have hypertension versus 23 percent of
whites, and 3.8 percent experience stroke, compared with 2.5 percent of
whites (CDC, 2010b).
American Indians/Alaskan Natives have lower rates of coronary heart
disease but extremely high rates of diabetes in certain subgroups (CDC,
2010b; HHS, [b]). They also have higher chronic joint symptoms compared with whites (CDC, 2010b). Self-rated health status also differs by
ethnic group. In 2003, approximately 7.4 percent of Asian Americans and
8.5 percent of white Americans consider themselves to be in fair or poor
health, compared with 14.7 percent of African American, 16.3 percent of
American Indians/Alaskan Natives, and 13.9 percent of Hispanic Americans (Cowling, 2006).
Serious psychological distress is reported at 30 percent more in African Americans than whites (HHS, [c]). Asian American women have the
highest rate of suicide of all American women over 65 years old. Hispanic
girls, grades 9–12, have 60 percent more suicide attempts than their white
counterparts (HHS, [d]).
Research demonstrates drastic differences by socioeconomic status
(SES) and, to a lesser extent, by race/ethnicity in health behaviors that
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represent dominant risk factors for the development and progression of
chronic diseases. In the United States, tobacco use is the most preventable
cause of disease and disability (CDC, 2011). Over 8 million Americans have
a disease or disability caused by smoking (Hyland et al., 2003). Smoking
is related to a wide range of chronic diseases, including chronic obstructive pulmonary disease, coronary heart disease, stroke, peripheral vascular
disease, and peptic ulcer disease (Fagerström, 2002). There is an increased
prevalence of tobacco use among lower income individuals. Almost 30
percent of adults living below the poverty line smoke, compared with 18.3
percent of adults who are at or above the poverty line. In addition, tobacco
use increases in populations with less education. Just over 25.1 percent of
adults who do not have a high school diploma smoke, whereas 9.9 percent
of college graduates smoke, compared with only 6.3 percent of adults with
a graduate degree (CDC, 2011). American Indians/Alaskan Natives have
the highest prevalence of smoking at 31.4 percent (CDC, 2011).
The distributions of obesity show a very different pattern, varying both
by race/ethnicity, SES, and gender. Socioeconomic status, defined by educational levels and income, is linked to obesity (McLaren, 2007). In 2001,
31.1 percent of blacks and 23.7 percent of Hispanics were obese, compared
with 19.6 percent of white Americans and 15.7 percent of others, including
Asians. A similar range is shown by education, for which 15.7 percent of
college graduates are obese compared with 27.4 percent of those who did
not graduate from high school (IOM, 2006). Obesity is more prevalent in
women with lower income. And 42 percent of women living at 130 percent
of the poverty level or below are obese, compared with 29 percent living at
or above the poverty level (CDC, 2010a).
Underlying population differences in social and environmental conditions affect racial and ethnic inequalities in distributions of chronic disease
risk factors and morbidity, not genetic factors alone (IOM, 2006). Although
health care plays a crucial role in the treatment of disease, disparities in
health care are estimated to account for only a small fraction of premature
mortality among racial and ethnic minorities. On average, disadvantaged
ethnic minorities complete fewer years of formal education, have lower income, and are less likely to have health insurance. This leads to less access
to beneficial health services and an overall lower quality of care received
(IOM, 2003). Disadvantaged individuals have greater exposure to crowding and noise (Kawachi and Berkman, 2003), constrained conditions for
exercise, and less access to well-stocked grocery stores (McGinnis et al.,
2002). In contrast, social environments with more social capital and social
cohesion are more available in advantaged communities (Cohen et al.,
2003; Kawachi and Berkman, 2000). In this context, it is imperative that
strategies to improve living well with chronic illness consider the potential
impact on distributions of health outcomes across population subgroups,
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as well as the way in which policies across other sectors, such as education,
transportation, farming, and other areas, can indirectly impact health and
contribute to disparities in health.
Frameworks to Guide Action Across Sectors
It can be daunting to consider how best to ensure a policy development
process that promotes population health while considering the unequal distributions of chronic disease burden as well as the potential ripple effects
when policies from different sectors collide. In this context, the committee
thought it helpful to introduce another concept, which depicts a pyramid
of layered intervention strategies to achieve living well (Figure 1-3). This
pyramid attempts to frame different potential intervention strategies not
only in terms of their target level (i.e., population-wide versus individually based) but also in terms of their relative intensity to meet the needs of
those who shoulder the greatest burden of nonfatal chronic illnesses. This
framework is used in subsequent chapters to communicate the nature and

Priority Pyramid

Intervention Targets

High-intensity interventions
designed specifically to address
the unequal burden of chronic
disease in high-priority groups
Intensive strategies aligning
health care and non–health care
sectors to maximize quality of life
and reduce complications
Community-wide strategies that
link with health care to support
self-care, provide risk factor treatment, and prevent complications

Refinement
guided by
coordinated
surveillance
of living well
outcome
metrics

Environmental and populationbased policy interventions to
support healthy living and
primary prevention

1-3.eps
FIGURE 1-3 Prioritization scheme for
policies and other interventions to address
the burden of nonfatal chronic diseases across the population.
SOURCE: Committee on Living Well with Chronic Disease: Public Health Action
to Reduce Disability and Improve Functioning and Quality of Life.
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scope of different policy and other intervention recommendations made by
the committee.
At the base of the priority pyramid are broad societal strategies to
promote health and prevent disease for the entire population. At the very
broadest level is the Health in All Policies (HIAP) perspective. This perspective acknowledges that health is fundamental to every sector of the
economy and that every policy, large and small, whether focused primarily
on transportation, education, agriculture, energy, trade, or another area,
should take into consideration its impact on health (Aspen Institute, [a];
Blumenthal, 2009). Clearly, achieving such a goal is no trivial pursuit and
is likely to require top-down coordination of policy sectors at the national,
state, and local levels (The Strategic Growth Council, [a]) as well as a
shared sense of participation and accountability among individuals, groups,
institutions, businesses, communities, and governments to preserve, protect,
and advance population health at every level. WHO and numerous other
entities worldwide have promoted the development of frameworks and
strategies to advance the HIAP perspective (WHO, [a]). From an operational perspective, the implementation of such a high-level and coordinated
focus on health is likely to take considerable time to mature and will clearly
require fundamental changes in policy development processes across both
governmental and private sectors.
With slightly more focus, the acceleration of public and health system
policies specifically intended for promoting health through the support of
healthier lifestyle behaviors and access to evidence-based preventive services
is also urgently needed. Although dedicated health policies are also typically directed at a population level, it is important to recognize that they
can have meaningful (and often greater) benefits for individuals already
affected by a chronic illness or high-risk condition (e.g., high cholesterol,
prediabetes). Moreover, the presence of policies that enhance support and
accessibility can amplify the impact of other environmental, social, and
health care resources to help chronically ill persons live more healthful and
higher quality lives. In this context, policy interventions serve as the very
foundation of the priority pyramid and are discussed in greater depth in
Chapter 3.
Moving up the priority pyramid, it is important to recognize that individuals who have already been diagnosed with a chronic illness can also
benefit from access to additional care management and support resources in
both health care and non–health care sectors. Such resources may include
more intensive risk factor surveillance, medication therapies, medical procedures, educational and behavioral programs, and other support systems.
The intensity of these resources needs increases among individuals who
have MCCs and those who have progressed to develop impairment or disability. Exposure to multiple care providers and use of care management
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resources in multiple settings, though often needed, may introduce new
problems if poorly aligned or fragmented. Poor coordination of services
for the chronically ill can lead to care that, although intensive, is both ineffective and wasteful. Moreover, such care can also increase the possibility
of harm caused by conflicting therapies or poor communication among
affected individuals and providers (IOM, 1999).
Because many treatment and self-care resources for persons with
nonfatal chronic illnesses can be complementary, they are likely to offer
the greatest benefit for an individual and for the population if they are
coordinated across sectors in ways that reach more individuals, reinforce
behaviors throughout communities, provide the most efficient use of limited resources, and avoid harms. For several years, professionals in both
the health care and the public health sector have worked to develop and
evaluate frameworks for the coordination of resources to prevent and manage chronic diseases. The Chronic Care Model (CCM), for example, is a
conceptual framework designed to identify structural elements in the health
system that are believed to impact chronic disease outcomes through their
ability to create productive interactions among informed, activated patients
and prepared, productive care providers. Increasingly, the CCM is being
used as a foundation for efforts to define the model elements of a patientcentered medical home (NCQA, [a]) and to guide broader concepts related
to transformation of health systems into “accountable care” organizations.
In this context, the CCM is an important consideration in the discussion
of how best to implement strategies that will transform the structure and
process of health care delivery.
Although used initially as a tool to improve chronic health care services, the CCM does attempt to overlay health care delivery on a broader
landscape of community resources and policies. Since its initial introduction
in the 1990s, several groups have attempted to refine the CCM to place
even stronger emphasis on community influence and prevention (Barr et
al., 2003). One such adaption, the Expanded Chronic Care Model (Barr et
al., 2003), depicted in Figure 1-4, advances the perspective that care model
elements bridge across health care and non–health care sectors and that an
overarching goal of those bridging support structures and programs is to
improve population health outcomes not only by impacting the health and
behaviors of individual patients and their health care providers but also by
activating communities and preparing community partners.
Although integration frameworks, such as the Expanded Chronic Care
Model, may prove helpful in coordinating care resources for persons with
nonfatal chronic illnesses, much more work is needed not only to understand the best approaches for developing clinical-community linkages
(Ackermann, 2010; Etz et al., 2008) but also to guide higher level strategies
that ensure an efficient interface across policy sectors and among public and
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Community
Build Healthy
Public Policy

Health System

Create
Supportive
Environments

Strengthen
Community
Action

Self-Management/
Develop
Personal Skills

Informed
Activated
Activated
Community Patient

Delivery System
Design/
Re-orient Health
Systems

Productive
Interactions and
Relationships

Decision
Support

Prepared
Proactive
Practice
Team

Information
Systems

Prepared
Proactive
Community
Partners

Population Health Outcomes/
Functional and Clinical Outcomes

FIGURE 1-4 The Expanded Chronic Care Model.
SOURCE: Barr, V., S. Robinson, 6-2.eps
B. Marin-Link, L. Underhill, A. Dotts, D.
Ravensdale, and S. Salivaras. 2003. The expanded chronic care model: An integration of concepts and strategies from population health promotion and the chronic
care model. Healthcare Quarterly 7(1):73–82.

private partners to advance population health and living well with chronic
illness on a much larger scale. It is the position of the committee that such
progress will require not only new structures and processes for collaborative policy development but also the careful alignment of incentives to
promote accountability toward population health and greater coordination
of efforts to achieve that goal. A more robust description of interventions
in communities and strategies for coordinating interventions across non–
health care and health care settings appears in Chapters 4 and 6.
CONCLUSION
The burden of chronic disease in America today is indeed vast and continues to grow. The sheer magnitude of this burden for society; the striking
inequalities in living well among minorities, the elderly, and the disadvantaged; and the simple fact that numerous chronic diseases are leading causes
of death and disability are all emblematic of the considerable limitations of
existing policies, programs, and systems of care and support for Americans
living with chronic illness today.
New strategies for understanding and addressing this burden must give
ample consideration to all chronic illnesses and all dimensions of suffering.
Indeed, all chronic diseases have the potential to reduce population health
not only by causing premature death but also by limiting people’s capacity
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to live well during the remaining years of their lives. For society, living well
is impacted not only by the numbers of persons who suffer from chronic
illnesses but also by the effects of those illnesses on their quality of life and
that of their peers, caregivers, children, and dependents. In this context, the
overall burden of chronic diseases could be drastically reduced through coordinated efforts toward both primary prevention and other interventions
and policies that are designed to improve health for persons already living
with chronic illness. Although both of these overarching goals are essential
to the health of America, the remainder of this report focuses on the goal
of living well with chronic illness.
In the chapters that follow, the committee consistently adopts a population health perspective to guide discussions of how individuals’ genes,
biology, and behaviors interact with the social, cultural, and physical environment around them to influence health outcomes for the entire population. Subsequent chapters consider and recommend practical steps toward
advancing efforts to coordinate action across sectors to help society live
well with all forms of chronic illness and to address gaping inequalities in
their distribution and their complications among vulnerable population
subgroups. Because different chronic illnesses impact social participation
and quality of life in varied ways, the committee also uses examples of different chronic diseases to illustrate key concepts. This, however, should not
be viewed as an assertion that some diseases are more burdensome or more
important than others. In the end, it is our hope that this report will guide
immediate and precise action to reduce the burden of all forms of chronic
disease through the development of cross-cutting and coordinated strategies
that can help all Americans to live well.
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2
Chronic Illnesses and
the People Who Live with Them

INTRODUCTION
Some chronic diseases are well known as “causes” of mortality. Cardiovascular disease, many cancers, stroke, and chronic lung disease are the
most common causes of death in the United States (Mokdad et al., 2004;
Thacker et al., 2006). There are many other chronic illnesses, however,
that may or may not directly cause death but may have multiple effects on
quality of life. The quality of life impact of these chronic illnesses is not as
widely appreciated in public health, clinical practice, or health policy planning. Chronic illnesses often cause bothersome health problems for those
affected and/or those around them, problems that persist over time. These
include problems with physical health (e.g., distressing symptoms, physical
functional impairment), mental health (e.g., emotional distress, depression,
anxiety), or social health (e.g., social functional impairment), all of which
are associated with lower quality of life (Cella et al., 2010). In many people
with chronic illnesses, a mild impairment in any single one of these aspects
of health leads to impairments in other aspects and may progress further
to disability.
There is, in fact, a spectrum of chronic diseases that are in some ways
quite disparate, yet they share certain commonalities that merit their being
listed together. They are disparate in that they affect different organ systems
and are frequently characterized by different time courses and the severity
of disease burden. They are similar in that their effects on health and individual functioning share common pathways and outcomes. This chapter
explores the differences and similarities among many chronic diseases,
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considers several exemplar diseases, health conditions, and impairments
in more detail, and examines the people living with these illnesses and the
ways in which they are affected.1
THE SPECTRUM OF CHRONIC ILLNESSES: DIFFERENCES IN TIME
COURSE/CHRONICITY, HEALTH BURDEN, AND CONSEQUENCES
In this section, we first consider the nature of chronic diseases, including their similarities and differences. We then discuss the effects of these
illnesses on the ability to live well with them.
The National Center for Health Statistics has defined chronic diseases
as those that persist for 3 months or longer or belong to a group of conditions that are considered chronic (e.g., diabetes), regardless of when they
began. Although some (e.g., polymyalgia rheumatica, depression) may resolve, most are lifelong diseases. Chronic diseases can vary in multiple
ways, including their stage at presentation and characteristic clinical symptoms and their natural history (time course). Some specific conditions have
typical time courses for clinical progression. Other chronic diseases, such
as treated breast or prostate cancers, may follow a quiescent pattern for
many years. Similarly, the health burden in terms of symptoms and functional impairment, requirements for self-management, effects on significant
others, and individual economic impact vary. This results in disparate patterns of human suffering across the spectrum of chronic illnesses. Table 2-1
displays selected patterns of chronic illnesses along important dimensions.
For example, some illnesses (e.g., diabetes) have high self-management
requirements, whereas others (e.g., Alzheimer’s disease) may require substantial care from others. Age of onset may also influence complications
and burden; for example, older onset rheumatoid arthritis is associated
with more shoulder involvement and symptoms of polymyalgia rheumatica
and less frequent hand deformities compared with younger onset disease
(Turkcapar et al., 2006). The stability of the condition over time is also an
important determinant of overall health burden.
Below we summarize the spectrum of chronic diseases as early, moderate, and late stage. As highlighted in Table 2-1, individuals with certain
chronic illnesses, such as congestive heart failure, chronic obstructive pulmonary disease (COPD), Parkinson’s disease, and diabetes mellitus, may
1 Some chronic illnesses have a recognized precursor state (e.g., osteopenia, hyperlipidemia,
ductal carcinoma in situ) that may or may not progress to a chronic condition that people
sense and suffer from. Although these presymptomatic states, if diagnosed, may cause symptoms (e.g., worry) or socioeconomic consequences (e.g., inability to obtain insurance), this
report focuses on persons who actually have and are living with a chronic illness, not just a
precursor state. Thus, such states as asymptomatic hypothyroidism or stage 3 chronic kidney
disease are not considered.
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present at various stages during the course of their illness with different
health and economic consequences.
Chronic illnesses can be characterized by the stage (i.e., clinical severity), pattern (i.e., continuous versus intermittent symptoms), and anticipated course (i.e., stable, fixed deficit versus progressive). Because the stage
of the condition has the largest impact on health and social consequences,
we have organized this section around condition stages.
Early-Stage Chronic Illnesses
We define early-stage chronic illnesses as ones that cause little or no
functional impairment and impose a low burden on others. This often
characterizes certain chronic illnesses early after their diagnosis or in their
uncomplicated stages. For example, such illnesses as benign prostatic hypertrophy (BPH) or early Parkinson’s disease have mild symptoms and
burden. Some chronic early-stage illnesses, such as uncomplicated diabetes
or New York Heart Association stage I (i.e., individuals with heart disease
with no physical limitations) or II heart failure (i.e., individuals with heart
disease with slight physical activity limitations), although associated with
low functional impairment and burden to others, are associated with a high
self-management burden (e.g., the need to monitor sodium and fluid intake
and daily weight in heart failure, the need for self-monitoring of blood glucose in diabetes). Other early-stage chronic illnesses, such as mild asthma
or osteoarthritis, may cause physical symptoms and functional limitation
only intermittently, with asymptomatic periods in between, requiring a low
to moderate degree of self-management.
Moderate-Stage Chronic Illnesses
Moderate-stage illnesses can be characterized by moderate, as opposed
to low, degree of functional impairment and disability and moderate to
high self-management and caregiver burden. At this stage, symptoms often
interfere with usual lifestyles. Examples include painful hip or knee osteoarthritis and stage 2 or 3 Parkinson’s disease.
Several illnesses are associated with disabling episodic flares, although
they may have low burden between flares. They are distinguished from earlystage illnesses following this pattern in that they cause moderate to s evere,
episodic disability (e.g., hospitalization for a flare of COPD), increased
self-management and caregiver burden, and moderate to high economic
impact. COPD, rheumatoid arthritis, depression, and migraine headache
are conditions that often follow this pattern. Some people with complicated
diabetes may have functional impairment due to peripheral neuropathy or
a lower extremity amputation yet remain stable for some years, despite high
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Moderate

Early

Stage

None to
moderate

Moderate

Chronic,
quiescent

Chronic, stable

Mild

Chronic

Mild or minimal
between flares,
moderate or
severe during
flares

Mild

Chronic

Chronic with
episodic flares

Minimal or none
between flares

Symptomsa

Chronic with
episodic flares

Chronicity/
Time Course

Moderate

Low

Moderate

Low

Low

Low

Functional
impairment/
disability

High

Low

Moderate

High

Low

Variable

Self-management
burden

Health Burden and Consequences (not including economic)

Moderate

Low

Moderate

Low

Low

Low

Burden to others

Complicated diabetes, mild
to moderate stroke, mild
to moderate posttraumatic
states, RA with some joint
deformities

Breast or prostate cancer in
remission

COPD, RA, depression,
migraine headache

Uncomplicated but
symptomatic diabetes,
NYHA I or II heart failure

BPH, mild Parkinson’s
disease

Asthma in adults, mild
degenerative joint disease

Example Illnesses

TABLE 2-1 Selected Patterns of Chronic Illnesses: Stage, Chronicity, Burden, and Example Illnesses
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Moderate or
severe

Moderate or
severe

Severe

Chronic,
progressive

Chronic, slowly
progressive

Terminal

Moderate

High

High

High

Moderate

High

High

Variable

Moderate

High

High

High

High

Metastatic cancer, patients in
hospice

NYHA Class III or IV heart
failure, COPD with chronic
respiratory failure, end-stage
renal disease on dialysis

Severe dementia, severe
diabetes with extensive
vascular disease

Severe osteoarthritis,
severe Parkinson’s disease,
progressive Alzheimer’s
disease, progressive macular
degeneration, progressive
hearing impairment

NOTE: BPH = benign prostatic hyperplasia; COPD = chronic obstructive pulmonary disease; NYHA = New York Heart Association; RA = rheumatoid arthritis.
aSpecific symptoms vary by condition.

Late

Chronic,
progressive
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self-management burden, moderate caregiver burden, and moderate to high
economic impact on the individual. Similarly, people with a posttraumatic
disabling condition or previous mild to moderate stroke may have a chronic
pattern that remains stable over some time despite having moderate functional impairment and disability and moderate to high self-management and
caregiver burden and individual economic impact.
Another pattern shown by moderate-stage chronic illnesses is more progressive. Alzheimer’s disease typically begins with memory loss and is later
associated with functional impairment and behavioral and psychological
complications, leading to moderate to high self-management and caregiver
burden and individual economic impact. People with Parkinson’s disease
and some with macular degeneration or hearing impairment may also experience this time course and burden. Amyotrophic lateral sclerosis (ALS)
often begins with milder symptoms and burden but may progress rapidly
to severe disability and death.
Late-Stage Chronic Illnesses
We define late-stage chronic illnesses as those that are slowly or rapidly
progressive or terminal and are characterized by high functional impairment and disability and self or caregiver management burden. People with
late-stage chronic illnesses often have multiple chronic conditions (MCCs)
and may suffer a rapidly progressive decline in multiple functions. For
example, people with severe dementia or people with diabetes and severe
vascular disease often have a progressive course with high burden on significant others. In its terminal stage, metastatic cancer is often accompanied
by a rapidly progressive, downhill course. In contrast, some people with
late-stage chronic illnesses progress more slowly. For example, some people
with end-stage renal disease who are on dialysis or some people with severe
COPD and require chronic oxygen may remain stable for years. Other
chronic conditions (e.g., those with spinal cord injuries) may result in high
functional impairment and remain stable for many years.
Variation in a Chronic Illness in Time Course,
Health Burden, and Consequences
Although Table 2-1 indicates differences in commonly encountered
patterns among chronic illnesses, it also highlights the marked variation
within them. A single chronic illness may, in different people, demonstrate
its own range of time course and burden. Some people with the same condition may progress from mild burden to severe limitation to disability or
death at a constant, rapid rate, and others may progress slowly or not at
all. For example, although the median survival for a person younger than
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age 75 with Alzheimer’s disease is 7.5 years, a quarter do not survive 4.2
years and another quarter live beyond 10.9 years (Larson et al., 2004).
Similarly, some people with diabetes progress inexorably to severe visual
impairment, and others show little evidence of severe ocular complications
or retinopathy regression even years after diagnosis (Klein et al., 1989).
Only a few illnesses have a “typical” type of progression in that the vast
majority of affected people show the same rate of worsening status. Most
chronic illnesses are more variable, with different individuals with the same
illness progressing at widely varying rates. The variation in progression
rates is often independent of medical treatment. As a result of the variability of the natural history of individual illnesses, comorbidity, interactions
between illness and environment, and adverse effects of treatments, the true
burden of chronic illness in an individual is inconsistent and sometimes
unpredictable. Thus, typical illness patterns of consequences are only rough
guides. Any individual person may have a health burden that varies from
the typical situation.
THE SPECTRUM OF CHRONIC ILLNESSES:
COMMON CONSEQUENCES
In addition to demonstrating differences among chronic illnesses,
Table 2-1 also displays their common consequences. It is useful to consider
that all of these illnesses create a common human burden of suffering. Although these illnesses have multiple mechanisms leading to suffering with
variable time courses and severity, they all affect the same aspects of health:
physical, mental, and social (Cella et al., 2010). A variety of models have
been used to describe the process leading from disease to consequences in
these aspects, including the Disablement Model that includes pathology;
impairment at the tissue, organ, or body level, functional limitations; and
disability (Nagi, 1976). More recently, the World Health Organization’s
(WHO’s) International Classification of Functioning, Disability and Health
(known as ICF) has classified health and health-related domains from
“body, individual and societal perspectives by means of two lists: a list of
body functions and structure, and a list of domains of activity and participation. Since an individual’s functioning and disability occurs in a context,
the ICF also includes a list of environmental factors” (WHO, [a]). Regardless of the model used to explain the pathway from disease to consequences,
chronic illnesses all lead, in their own ways, to human suffering (Cassell,
1983). In Table 2-1, we have rated the health burden and consequences of
chronic illnesses along four dimensions: functional impairment/disability,
self-management burden, and burden to others. The economic impact of
chronic illness to the individual is described separately later in the chapter.
Below we discuss important dimensions of the health burden of chronic
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illnesses and mention a measurement approach developed by the Patient
Reported Outcomes Measurement Information System (PROMIS). The
PROMIS instruments also measure related constructs of social support,
interpersonal attributes, and global health but do not include management
burden directly or caregiver burden (Cella et al., 2010). In a pilot study of
a large but unrepresentative sample of the general population, PROMIS
selected five domains to assess health-related quality of life in people with
chronic illnesses: physical function, fatigue, pain, emotional distress, and
social function (Rothrock et al., 2010). They found that people with chronic
illnesses reported poorer scores on these domains than did people without
such illnesses and that people with two or more chronic illnesses had poorer
scores than people with only one had.
Symptoms
These are medical or psychiatric symptoms that can be measured quantitatively and/or qualitatively. Examples include pain, fatigue, immobility,
dyspnea on exertion, claudication (lameness), foot dysesthesia (numbness),
depressive symptoms, seizures, and behavioral and psychological symptoms of dementia. The PROMIS approach measures physical symptoms,
emotional distress, cognitive function, and positive psychological function
(Cella et al., 2010).
Functional Impairment/Disability
Functional impairment can relate to restrictions in physical, mental,
or social function. Disability is a more severe impairment that limits the
performance of functional tasks and fulfillment of socially defined roles
(handicap). For example, physical disability is the inability to complete
specific physical functional tasks, called activities of daily living (ADLs)
and instrumental activities of daily living (IADLs), that are important to
daily life. The PROMIS measures assess both physical function and social
function.
Chronic illnesses can cause functional impairment or disability through
any of the three following health pathways:
1. Directly causing impairment or disability
2. Causing other medical complications that lead to impairment and
disability
3. Causing mental health complications that lead to impairment and
disability
Below we consider examples of each.

Copyright © National Academy of Sciences. All rights reserved.

Living Well with Chronic Illness: A Call for Public Health Action

59

CHRONIC ILLNESSES AND THE PEOPLE WHO LIVE WITH THEM
Chronic condition:
Arthritis

Impaired
mobility

↓Functional
status/frailty

Disability

FIGURE 2-1 Osteoarthritis.

2-1.eps

Chronic Illnesses Directly Causing Disability
Osteoarthritis causes impairment or disability directly through reduced
mortality or pain in such joints as the knee or hip. Knee osteoarthritis
results in 25 percent of affected individuals having difficulty performing
activities of daily living due to pain and limited mobility (CDC, [c]). Knee
and hip osteoarthritis are the third leading cause of years lived with disability in the United States (Figure 2-1) (Michaud et al., 2006).
Chronic Illnesses Leading to Other Medical Conditions
Diabetes can lead to impairment and disability indirectly, such as its
effects on blood vessels. For example, visual impairment and end-stage
renal disease are often microvascular complications, and coronary heart
and cerebrovascular disease are frequently macrovascular complications
(Figure 2-2).
Data from the National Health and Nutrition Examination Survey
show that cardiovascular disease (i.e., coronary heart disease or chronic

Diabetes mellitus

Development of
vascular complications:
• Retinopathy
• Neuropathy
• Peripheral arterial
disease
• CHD
• Cerebrovascular
disease

ESRD, Blindness,
Amputation, Stroke
CHF

Impaired mobility

↓Functional
status/frailty
Disability

2-2.eps
FIGURE 2-2 Diabetes mellitus and
coronary heart disease as examples of complications leading to disability.
NOTE: CHD = chronic heart disease; CHF = chronic heart failure; ESRD = end
stage renal disease.
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heart disease [CHD], heart failure, and stroke) and obesity among older
adults with diabetes were associated with greater disability in several areas,
including lower extremity mobility, general physical activity, activities of
daily living, and instrumental activities of daily living (Kalyani et al., 2010).
Data from the Women’s Health and Aging Study show that women with
diabetes had a higher prevalence of mobility disability and severe walking
limitation and that this was partially explained by peripheral arterial disease and peripheral nerve dysfunction (Volpato et al., 2002).
Chronic Illnesses Leading to Mental Health Conditions
Chronic medical illnesses, such as diabetes, may also lead to mental
health illnesses, such as depression and dementia, which have an adverse
effect on health behaviors, leading to increased risk of clinical complications (Figure 2-3).
Both diabetes and cardiovascular disease are associated with an increased risk of developing depression (Mezuk et al., 2008; Rugulies, 2002).
Conversely, depressive disorders in persons with diabetes are also associated with poor adherence to therapy (Gonzalez et al., 2008), worse control
of glycemia and cardiovascular risk factors (Lustman et al., 2000), and
greater diabetes complications (De Groot et al., 2001). Thus, individuals
who develop depression are at higher risk of disability secondary to their
greater propensity to develop vascular complications. Similarly, populationbased studies indicate that type 2 diabetes is a risk factor for age-related
cognitive decline (Biessels et al., 2008) with a 1.5- to 2.0-fold increased

Chronic condition:
Diabetes mellitus or
Coronary heart disease

Development of
mental health complications
Impaired mobility
Depression

Dementia
(vascular, AD)

↓Functional
status/frailty

Poor health behaviors
Poor medical adherence

Disability

Development of
vascular complications

FIGURE 2-3 Association of chronic illnesses with mental health consequences.
NOTE: AD = Alzheimer’s disease.

2-3.eps
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risk of all-cause dementia (Cukierman et al., 2005). Studies also show that
cognitive impairment is associated with poor diabetes self-management
behaviors (Sinclair et al., 2000; Thabit et al., 2009) hyperglycemia (Munshi
et al., 2006), and higher prevalence of diabetes complications (Roberts et
al., 2008), which are predicted to contribute to functional, in addition to
cognitive, impairment in this population.
In 2011, the Centers for Disease Control and Prevention’s (CDC’s)
National Center for Chronic Disease Prevention and Health Promotion released a public health action plan on mental health promotion and chronic
disease prevention, which contains eight strategies to integrate mental
health and public health programs that address chronic disease (CDC,
2011c). The eight strategy categories include surveillance, epidemiology
research, prevention research, communication, education of health professionals, program integration, policy integration, and systems to promote
integration. In recognizing the complexity of living well and effectively
managing a chronic illness when a serious mental health condition is present, the committee has included a separate article highlighting depression
care in patients with medical chronic illness (see Appendix A).
Chronic Illness Management Burden
In many cases, patients themselves must deliver their own care to effectively manage the chronic illnesses they live with, demanding consistent
participation from patients and caregivers (Bayliss et al., 2003). In doing
so, patients put forth substantial time, effort, and inconvenience that accompany day-to-day management of the illness. To properly manage their
condition, patients typically run through the process of joining in physically
and psychologically beneficial activities, working with health professionals
to ensure adherence to treatment guidelines, monitoring health and making
appropriate care decisions, and managing the effects of the illness on their
physical, psychological, and social well-being (Bayliss et al., 2003). Any
disruption to this process can have negative consequences on an individual’s
health and livelihood (Bayliss et al., 2003).
To effectively address the multiple determinants behind almost all
chronic illnesses, self-management regimens dictate appropriate medical
guidelines as well as psychological and social functioning (Newman et al.,
2004). Chronic illnesses factor into patient lifestyle choices, such as diet,
level of physical activity, and suitable living environments, forcing selfmanagement regimens for those illnesses to cross over multiple domains
and affect the quality of a patient’s life (Newman et al., 2004). Patients with
diabetes, for example, maintain day-to-day self-management routines typically including multiple components (e.g., self-monitoring of blood glucose,
carbohydrate counting/awareness, home dialysis, home oxygen use, and
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daily weights and check-ins with disease management programs). With all
these activities, diabetes patients understandably perceive management of
their condition as burdensome, frustrating, and overwhelming, which can
have further negative consequences on their health (Weijman et al., 2005).
As Weijman et al. (2005) found, adherence to self-management activities has strong ties to the perceived burden. Patients who do not see these
activities as burdensome perform them more frequently with close regard
to proposed guidelines and reported better health outcomes in relation to
their diabetes (Weijman et al., 2005). In contrast, patients who saw these
activities as burdensome reported poorer health outcomes in relation to
their diabetes, higher rates of depression and fatigue, and overall poorer
quality of life (Weijman et al., 2005). Despite consistent evidence in support
of self-management (Warsi et al., 2004), barriers still exist and complicate
the self-care strategy. Many patients, such as those living with heart failure,
are elderly, highly symptomatic with frequent hospitalizations, and without
strong financial and social support, making self-management regimens difficult to maintain (Gardetto, 2011). In addition, issues with physical and
financial limitations, health literacy, logistical complications, and lack of
social and financial support interrupt and prevent effective progression
through the self-management process (Bayliss et al., 2003). Without greater
investment in addressing these barriers, patients will continue to face the
burden behind self-management regimens designed to promote living well
with chronic illness.
Social Isolation and Chronic Illness
The social consequence of chronic illness is a significant burden and
impacts the ability to live well, especially when a chronic illness presents a
visible functional impairment or limitation. In Social Isolation: The Most
Distressing Consequence of Chronic Illness (Royer, 1998), the author eloquently describes the essence of social isolation as experienced by many
individuals living with disabling chronic illnesses. Individuals living “with
long-term health problems are at high risk for lessened and impaired social
interactions and social isolation.” Lessened and impaired social contact and
a sense of social isolation are among the more detrimental consequences of
chronic illness (Royer, 1998):
Impaired social interaction relates to the state in which participation in
social exchanges occurs but is dysfunctional or ineffective because of
discomfort in social situations, unsuccessful social behaviors, or dysfunctional communication patterns. Indeed, social relationships are frequently
disrupted and usually disintegrate under the stress of chronic illness and its
management because chronic illnesses often involve disfigurement, limitations in mobility, the need for additional rest, loss of control of some body
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functions, and an inability to maintain steady employment. These factors
tend to reduce a person’s ability to develop and maintain a network of supportive relationships. As the illness takes up more and more of a person’s
time and energy, only the most loyal family members and friends persist
in offering support. . . . [T]he worse the illness (and/or its phases), then
the more probability exists that the ill persons will feel or become isolated.
Social isolation probably also occurs because family and friends need to
withdraw from the ill person to gain emotional distance and protect themselves from a painful situation, particularly if they are unable to help in
alleviating the problems of the sufferer. Thus, social isolation can happen
in two ways: either the ill person, given the symptoms, unexpected crises,
lengthy hospitalizations and convalescence, additional financial burdens,
difficult regimens and loss of energy, withdraws from most social contact,
or the ill person is avoided or even abandoned by friends and relatives.

The committee thinks that social isolation is not only an important
consequence of long-term debilitating chronic illnesses; it is also a burden
that cuts across a host of chronic illnesses, thus highlighting the commonality among many of them and presenting an opportunity to develop,
disseminate, and evaluate relevant community-based interventions to help
people with chronic illness.
Caregivers of Individuals with Chronic Illness
The burden of chronic illness reaches beyond the person with the illness, affecting family members as well, particularly those involved in caregiving. The National Alliance for Caregiving (NAC) and AARP conducted
a national survey of caregivers in the United States to assess the issues they
faced in 1997, 2004, and 2009 (NAC and AARP, 2009). The 2009 survey
indicated that approximately 28.5 percent—or an estimated 65.7 million
people in the United States—served as a family caregiver to an ill or disabled child or adult in the past 12 months. Caregivers of adults spend an
average of 18.9 hours per week providing care. And 66 percent of caregivers are women, and women caregivers report more time spent in caregiving
than men caregivers.
The burden on informal caregivers is highly variable (see Table 2-1),
but as the severity of illness-related impairment increases, caregiver burdens
increase as well. Research has documented numerous physical and mental
health effects of caregiving. The NAC and AARP report (2009) documents
that 17 percent of caregivers consider their health to be fair or poor compared with 13 percent of the general population. Health is particularly
affected among low-income caregivers, 34 percent of whom report fair
or poor health (NAC and AARP, 2009). Female caregivers in the Nurses’
Health Study were more likely to report a history of hypertension, diabetes,
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high cholesterol, and poorer health behaviors (more likely to smoke, eat
more saturated fat, and have a higher body mass index). When controlling
for these factors, the study found an 82 percent higher incidence of CHD in
those who cared for a spouse than in noncaregivers. There was no increased
CHD risk among those providing care for an ill parent (Lee et al., 2003).
The Caregiver Health Effects Study (CHES) study categorized approximately 800 spouses on the basis of their level of caregiving demand: those
with disabled spouses for whom they do not provide care; those who provide care to a disabled spouse but report no caregiver strain; and those who
provide care for a disabled spouse and report either physical or emotional
strain. These groups were compared with spouses whose partners were
not disabled, reporting no difficulty with activities of daily living. After
controlling for the presence of illness and subclinical cardiovascular disease
in the spouse, those spouses who provided care for a disabled partner and
reported caregiver strain had 63 percent higher 4-year mortality than those
whose spouses were not disabled (Schulz and Beach, 1999).
Caregivers also report increased symptoms of psychological distress.
A meta-analysis of differences between caregivers of older adults with
various illnesses and noncaregivers found the largest differences were in
depression, stress, self-efficacy, and subjective well-being (Pinquart and
Sörensen, 2003). For example, depression among caregivers was higher
than in comparable groups of noncaregivers. Depression was higher among
caregivers of people with dementia and more common in women than
men, spouses than other family caregivers, and caregivers for whom both
the perceived and the actual workload are greater (Pinquart and Sörensen,
2003; Schoenmakers et al., 2010). More time spent in caregiving is associated with higher levels of depressive symptoms (Cannuscio et al., 2004).
Caregiving can have an economic impact as well. Caregivers have a
lower labor force participation rate than do adults not involved in care
giving. Effects seem particularly pronounced among women, caregivers
who are in poor health themselves, older caregivers, those with more caregiving involvement, immediate family members, caregivers with young children at home, those who cared for people with more limitations, caregivers
with lower incomes, and those with less education (Lilly et al., 2007). In all,
58 percent of caregivers of adults are currently employed, with 48 percent
working full-time and 10 percent working part-time. And 69 percent report
making work changes to accommodate caregiving, such as going in late or
leaving early (65 percent), taking a leave of absence (18 percent), turning
down a promotion (5 percent), losing job benefits (4 percent), giving up
work entirely (7 percent), or retiring early (3 percent) (NAC and AARP,
2009). Caregiving can affect productivity through both absenteeism and
presenteeim (decreased productivity while at work) (Giovannetti et al.,
2009). Time spent in the physical care of the ill person or in helping them
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access health care may increase absenteeism at work. Even when the caregiver is at work, he or she may be distracted by worries about the family
member or by spending time dealing with insurance companies, health care
records, etc. Furthermore, caregivers may be locked into jobs or prevented
from advances or job transfers because of fear of loss of insurance and the
need to stay in geographic proximity to the person for whom they provide
care.
Economic Consequences of Chronic Illness on the Individual
Chronic illness can wreak havoc on the socioeconomic standing of an
individual and his or her family (Jeon et al., 2009). Overwhelming evidence
connects lower socioeconomic status with poorer health, putting a large
portion of the worldwide population at risk for developing one or more
chronic illnesses and further financial hardship (Jeon et al., 2009). The
prevalence of chronic illness increases with age, increasing the likelihood of
developing a health-related financial and economic burden as an individual
gets older (Woo et al., 1997). This burden includes both direct (e.g., out-ofpocket costs of health care) and indirect (e.g., loss of work income) consequences for the individual and/or his or her caregiver or families. In terms
of direct consequences, taking a microeconomic approach, a strong association exists between financial stress, disability, and poor physical and mental
health and between poverty rates and chronic illness (Jeon et al., 2009).
The estimated costs of addressing disability consumed approximately 29
percent of household income and 49 percent for those with severe restrictions (Jeon et al., 2009). Based on these estimates, those with one or more
chronic illnesses are six times more likely to sink down to the poverty line
than are those without one (Jeon et al., 2009). One Australian study inter
viewed 52 patients with one or more chronic illnesses and 14 caregivers
(or spouses or offspring) of those patients and found that 60 percent of the
patients and 79 percent of the caregivers reported experiencing financial
difficulties associated with the patients’ chronic illness (Jeon et al., 2009).
In all, 84 percent of both groups identified the basic cost of disease management as a primary financial challenge, and 64 percent of both groups
reported experiencing financial difficulty related to addressing the patients’
chronic illness and believing that it negatively affected their quality of life
(Jeon et al., 2009). Overall, both groups reported financial stress related
to affordability of treatment, including out-of-pocket expenses for medications, regular check-ups, and lack of support resources, and affordability
of other things, including healthy food, exercise and gym membership, and
partaking in social activities (Jeon et al., 2009). In another study, conducted
by Teo et al. (2011), 42 percent of the estimated cost burden of COPD
was attributed to medical management alone, an expense put in different
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weights on the shoulders of the patients and their caregivers. For every
dollar spent on fibromyalgia-related health care expenses for its employees,
certain employers spent an additional $57 to $143 on direct and indirect
costs, masking any evidence of successful treatment (Robinson et al., 2003).
For indirect costs alone, Ivanova et al. (2010) compared a group of employees with treatment-resistant depression (TRD) and nontreatment-resistant
major depressive disorder and found TRD-likely employees were more
likely to have a disability and go through more disability days. Furthermore, although TRD-likely employees had lower rates of medical-related
absenteeism, they did go through a higher number of medical-related absenteeism days (Ivanova et al., 2010). From that, TRD-likely employees
have more days away from work, creating a loss in productivity for the
employee and extra cost for the employer (Ivanova et al., 2010). The indirect consequences of chronic illness, like missing multiple days from work
and reduced productivity, increases the risk of losing employment, an event
that reinforces financial pressures. Without substantial caregiver, family, or
employer support, individuals with one or more chronic illnesses may sink
into financial hardship beyond repair.
Effects of Comorbidity
The burden of chronic illness is often compounded by multiple chronic
conditions, a situation that is often referred to as multimorbidity or comorbidity. Typically, the term comorbidity is used in the context of an index
condition (e.g., cancer) to reflect the impact of other (comorbid) conditions
(e.g., heart failure) on prognosis, quality of life, and treatment. Multimorbidity is used to describe MCCs that in aggregate may affect prognosis,
quality of life, and treatment. Although most important conditions begin
as single diagnostic entities, they may vary in their rate of progression for
many reasons other than the primary pathological process. For example,
prior conditions may already be present at the time of the occurrence of
the new condition, leading to an increased burden for these “new” index
conditions. Multimorbidities can contribute to worse outcomes because of
complications that affect multiple organ systems, either individually (e.g.,
macular degeneration may affect vision and osteoarthritis may affect mobility in the same person) or synergistically (e.g., diabetes and hypertension
together may accelerate atherosclerotic coronary, cerebrovascular, and peripheral vascular disease). Multimorbidities can also complicate treatment
regimens, including competing guidelines for care that may confuse people,
decreasing adherence or leading to conflicting therapeutic regimens (Boyd
et al., 2005; Tinetti et al., 2004). One condition can also interfere with the
ability to adhere to treatment for another condition, such as osteoarthritis
occurring in individuals with diabetes or cardiovascular disease inhibiting
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participation in physical activity (Bolen et al., 2009). Primary mental illnesses, such as depression, can increase the risk for medical conditions and
the adverse outcomes associated with them (Figure 2-4).
In addition, comorbid depression or anxiety is associated with higher
numbers of medical symptoms across a wide variety of illnesses (Katon et
al., 2007), in part because of their association with poor adherence to selfcare regimens (Lin et al., 2004) and heightened awareness of symptoms
(Katon et al., 2001).
Finally, secondary conditions of varying importance and impact can occur because of the debilitating effects of the primary illness. These secondary conditions can take various forms depending on the primary condition
and the nature of care, including falls, fractures, depression and other mental consequences, constipation, bedsores, anemia, obesity, sleep disorders,
social dysfunction, spasticity, and injuries from various medical devices.
These are important not only for their health impact but also because
many can be prevented or mitigated with optimal care. Thus, they are also
important objects of surveillance in order to define the population burden
of chronic disease. This understanding that functional limitation due to one
chronic condition may lead to disability through the development of other
chronic illnesses provides an opportunity for the prevention of disability. If
prevention approaches for people with chronic illness can reduce the risk
of developing additional ones, the risk of disability may be reduced as well.
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Illness-Environment Interactions
The interaction between persons with chronic illness and their environments can also contribute to the burden and consequences they may experience. For example, a person with late-stage Alzheimer’s disease who has a
family caregiver or has the resources to hire a paid caregiver may be able
to remain at home, whereas a similar person without this support system
is likely to be institutionalized. Similarly, a person with severe rheumatoid
arthritis who works in the service industry may be able to continue working by use of voice recognition technology and telecommuting from home,
whereas someone who works in construction would be unable to work.
Adverse Effects of Clinical Treatment
Another reason for variation in the rate of development of disability
is adverse effects of treatment. Some illnesses may lead to less physical fitness, as with fatigue and muscle atrophy. Moreover, it is well described that
patients undergoing varying kinds of clinical care are subject to the adverse
effects of that care (IOM, 1999). Adverse effects occur in all elements of
care, including medications (Kongkaew et al., 2008); institutionalization,
such as hospitalizations and surgical procedures (Michel et al., 2004);
and long-term care in various settings (Dhalla et al., 2002). Patients with
chronic illnesses, because of extensive and often intensive care experiences,
are thus particularly likely to experience adverse effects, even if, in general,
their health is better off with the care than without it. Although the severity
of adverse effects is sometimes difficult to characterize in detail, care surveillance systems and quality improvement programs clearly demonstrate
the general scope of the problem and the need for remediation whenever
possible. It is very difficult to identify studies that summarize the net health
impact of adverse effects across common chronic illnesses. In complex
illnesses, it may be difficult to distinguish between an effect of the illness
and the effect of the treatment. Nonetheless, there is an important need to
understand the role of adverse effects in affecting the health trajectories of
those with chronic illness.
EXEMPLAR CHRONIC ILLNESSES
One of the charges to the committee was to suggest a new set of diseases for which to provide increased emphasis in terms of surveillance and
chronic disease control efforts. As always, such programmatic emphases
may change over time, in part because of the advent of new community or
clinical interventions that can improve the lives of individuals with chronic
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illness. There are many illnesses from which to choose—in many ways, almost an endless menu of conditions that can lead to suffering and disability.
In addressing the challenges of living well with chronic illness, priorities
must be established. Although priority setting in public health and health
care is not a new concept, it is a matter of growing importance (Ham,
1997). The combination of constrained resources and increasing demands
has led policy makers to address priority setting more directly than in the
past. In particular, an explicit part of the committee’s task asked “Which
chronic diseases should be the focus of public health efforts to reduce disability and improve functioning and quality of life?”
Fundamentally, the determination of priorities for public health intervention begins with the burden of disease and preventability (Sainfort and
Remington, 1995). Other considerations include size of the chronic disease
problem, perceptions of urgency, severity of the problem, potential for
economic loss, impact on others, effectiveness, propriety, economics, acceptability, legality of solutions, and availability of resources (Vilnius and
Dandoy, 1990).
Although there is no correct approach to setting priorities, it is beneficial to have a common planning framework. The framework should
•
•
•
•
•

include multiple perspectives, including patients, providers, employers, and community members;
use clear and consistent criteria for selecting priorities, whenever
possible;
result in aims and objectives that are clear and feasible;
consider at what level the decisions are being made (e.g., federal,
state, local); and
include the values of these involved in the decisions.

Despite the challenges involved in setting programmatic priorities, a
number of organizations have used these measures and approaches to set
health priorities. The Oxford Health Alliance based in the United Kingdom
convened a group from around the world of academics, nongovernmental
organizations, activists, corporate and industry executives, patients’ rights
advocates, health professionals, and others to focus on preventing the
worldwide epidemic of chronic diseases (http://www.oxha.org). In 2006,
they launched the “3four50” effort (http://www.3four50.com/). This “open
space for health” promotes chronic disease prevention by focusing on the
three risk factors (poor diet, lack of physical activity, and tobacco use) that
lead to four chronic diseases (cardiovascular disease, diabetes, chronic lung
diseases, and some cancers) contributing to more than 50 percent of deaths
worldwide.
CDC has not set priorities explicitly but has developed the approach
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called Winnable Battles to describe public health priorities with large-scale
impact on health and with known, effective strategies to intervene (CDC,
[d]). The charge under Winnable Battles is to identify optimal strategies
and to rally resources and partnerships to accelerate a measurable impact
on health. The priority areas for CDC include some that relate directly to
chronic disease, including physical activity promotion, obesity elimination,
and tobacco control.
Although the federal Healthy People 2010 did not explicitly set national priorities, it established leading health indicators to reflect major
public health concerns in the United States (CDC, [b]). These leading
health indicators were selected on the basis of their capacity to motivate
action, the availability of data to measure progress, and their importance
as public health issues. The Institute of Medicine (IOM) published a report
recommending leading health indicators for Healthy People 2020 (2011a).
These also include several that pertain to living well with chronic illness.
In this chapter, we have explained the additional framework used to select paradigm diseases based on the great variation in their causes, onset,
clinical patterns, and outcomes (see Table 2-1). These highlight some of the
important dimensions and variations in chronic illnesses that are relevant
to patients, the health care system, and the nation, including
a.
b.
c.
d.
e.
f.

time course, chronicity, and downstream consequences;
enormous variation in etiology and pathogenesis;
late-stage manifestations;
symptom patterns;
functional impairment and disability;
secondary consequences, such as falls, sleep disorders, pressure
sores;
g. multimorbidity associated with several coexisting chronic illnesses;
h. management burden, both to the patient, the family, and other
caregivers and to the health care system;
i. social consequences, such as isolation;
j. economic consequences to the patient and society;
k. impact on the environment; and
l. important adverse effects of therapy.
Given such great diversity and a real absence of population data for
these dimensions (except possibly in some instances for the most common
diseases), the committee took the exemplar approach to highlight disease
complexity, diversity, cross-cutting commonalities, and the implications for
multidimensional approaches to chronic disease surveillance and control.
The multidimensional approach to selecting the exemplars was derived
from the committee’s view that an additional approach to chronic disease
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was needed to supplement current approaches for selecting the most common, high-mortality diseases for public health control efforts. The committee’s approach, while appreciating the wisdom and practicality of current
approaches, is grounded in other considerations:
1. Current approaches to selecting diseases for control activity based
on such criteria as prevalence, mortality, disability, and economic
cost to the care system are useful, but these criteria are often
orthogonal to each other, and thus the selection algorithm is in
several ways arbitrary.
2. Current approaches to selecting diseases for public health focus
inadequately address the great variation in clinical manifestations
and trajectories that make public health approaches complex and
challenging.
3. Current approaches are not inclusive of the large number of less
common illnesses that impact individuals and communities in important ways.
4. The recognized problem of MCCs has not been adequately addressed in current disease control activities.
For these reasons, the committee recommended an “exemplar” approach to address some of these perceived inadequacies. This approach
starts with a framework, presented in this chapter, that begins not with a
specific set of conditions or criteria for them but with a broad set of clinical manifestations and other consequences experienced by individuals with
chronic illness. The committee thinks that this framework highlights a new
and alternative approach to public health chronic disease control. The exemplars did not come from a list. Rather, they come from the clinical and
research experience of committee members and were chosen to highlight
some important features of chronic diseases that have received less emphasis in the past, including
1. Great diversity in clinical manifestations within and among chronic
diseases and the great variation in their manifestations as illnesses
continue their natural histories.
2. The inclusion of illnesses that can be manifest across the life course,
raising the possibility of public health interventions that may be
effective at various life stages of disease. The life course approach
also more effectively deals with the occurrence of recurrent or additional different conditions (MCCs).
3. The highlighting of important psychological and social consequences that come with many chronic illnesses, including individu-
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als with primary mental illnesses and those that are secondary to
other conditions.
4. The highlighting of the chronic, multiple, degenerative age-related
conditions, for which public health approaches are perhaps less
well developed.
In addition, the committee endorses CDC’s emphasis on “winnable
battles” and thinks that the exemplar approach will help identify new
types of battles and population-based interventions in the management and
control of chronic diseases. Accordingly, the committee has selected nine
emblematic diseases, health conditions, and impairments, because together
they encompass and flesh out the range of key issues that affect the quality
of life of patients with the full spectrum of chronic illnesses. More importantly, if interventions, policies, and surveillance were developed to address
these nine diseases, they would also address diseases similar to them. The
exemplar approach also avoids the trap of pitting one disease against another in competing for resources and attention. Rather, it conceptualizes the
commonalities across diseases with the intent of developing strategies that
benefit all affected by the vast array of chronic diseases.
Thus, we have sampled from the different patterns (clinical manifestations and trajectories) of chronic diseases in order to represent the important dimensions of varying chronic disease manifestations. The nine clinical
clusters—not all specific and individual diseases and conditions in the literal
sense—are described below, with brief comments on their epidemiology
and community impact. Each represents an important challenge to public
health, in addition to those diseases that have received more attention,
namely, the diseases responsible for much of morbidity and mortality and
significantly add to health care cost in the United States and other developed countries. The nine are arthritis, cancer survivorship, chronic pain,
dementia, depression, diabetes mellitus type 2, posttraumatic disabling
conditions, schizophrenia, and vision and hearing loss.
Arthritis
Arthritis is the term used to describe more than 100 rheumatic diseases
and conditions that affect joints, tissues surrounding the joints, and other
connective tissue.
Arthritis is a highly prevalent condition. It is estimated that 50 million adults in the United States (approximately one in five) report doctordiagnosed arthritis (CDC, 2011a). Arthritis is more prevalent in older age
groups, women, individuals who are overweight, and individuals with
lower socioeconomic status. It affects members of all racial and ethnic
groups (AAOS, 2008; CDC, 2011a; Dalstra et al., 2005). Although arthri-
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tis is more prevalent in older age groups, with half of adults age 65 and
older reporting arthritis, nearly two-thirds of the adults reporting doctordiagnosed arthritis are younger than age 65 (AAOS, 2008). As the U.S.
population ages, the prevalence of arthritis is projected to increase over
current levels to 67 million by 2030 (CDC, 2011a; Hootman and Helmick,
2006).
In addition to being one of the most prevalent chronic illnesses, arthritis
is the leading cause of disability (McNeil and Binette, 2001) and one of
the leading causes of work limitations (Stoddard et al., 1998). In 2008, 29
million persons over age 18, 13 percent of all adults in the United States,
had self-reported activity limitations attributable to arthritis (AAOS, 2008).
As with the frequency of arthritis, the prevalence of arthritis-attributable
activity limitations increases as people age. Among adults age 65 and older,
28 percent reported activity limitations attributed to arthritis in 2008
(AAOS, 2008). In terms of work disability, 5.3 percent of all U.S. workingage adults (age 18 to 64) reported work limitations due to arthritis (CDC,
2011a).
Significant personal and societal burdens result from the high prevalence of arthritis and limitations and disability associated with it. In 2004,
the estimated annual cost of medical care for arthritis and joint pain was
$281.5 billion (AAOS, 2008). Of this amount, $37.3 billion is estimated
to be incremental cost that can be directly attributed to arthritis and joint
pain (AAOS, 2008). The indirect cost of arthritis and related rheumatic
conditions due to lost earnings was estimated to be $54.3 billion in 2004
(AAOS, 2008). This includes an estimated $22 billion as a result of OA,
$17.1 billion from RA, and $15.2 billion from gout (AAOS, 2008). These
costs do not include the intangible costs of an individual forgoing the activities that they and society value.
Arthritis, in particular, is often comorbid with other conditions. A total
of 24 percent of adults with arthritis have heart disease, 19 percent have
chronic respiratory illnesses, and 16 percent have diabetes (CDC, [a]). Conversely, 57 percent of people with heart disease and 52 percent of people
with diabetes have arthritis.
The most commonly occurring type of arthritis is osteoarthritis (OA),
characterized by progressive damage to the cartilage and other joint tissues
(AAOS, 2008). OA frequently affects the hands, knees, and hips. Other
forms of arthritis that occur frequently include rheumatoid arthritis (RA),
systemic lupus erythematosus (SLE), fibromyalgia, and gout (CDC, 2011a).
Pain, stiffness, and swelling are common symptoms for these conditions,
and some forms of arthritis, such as RA and SLE, also have a systemic
component whereby multiple organs can be affected (Arthritis Foundation, 2008). The prevalence of OA can be estimated in terms of either
radiographic changes related to the presence of OA or as symptomatic
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OA, which includes having pain, aching, or stiffness in the same joint that
shows radiographic OA (AAOS, 2008). More than 27 million U.S. adults
have OA, and it is estimated that half of all adults will develop symptomatic
OA of the knee at some point their lives (Arthritis Foundation and CDC,
2010; Murphy et al., 2008). In addition to being more common in women
and obese individuals, OA is more common in certain occupations, including mining, construction, agriculture, and certain segments of the service
industry (Arthritis Foundation and CDC, 2010). Approximately 25 percent
of people with knee OA have difficulty performing activities of daily living
and also have pain on ambulation (Arthritis Foundation and CDC, 2010).
OA interferes with working adults’ (age 18 to 64) work productivity, and
their employment rates are lower than among adults without arthritis
(Arthritis Foundation and CDC, 2010). It is estimated that $3.4 to 13.2 billion is spent on job-related OA costs per year (Arthritis Foundation and
CDC, 2010). In terms of direct medical costs, in 2004, OA resulted in more
than 11 million physician and outpatient visits, 662,000 hospitalizations,
and more than 632,000 total joint replacements (Arthritis Foundation and
CDC, 2010).
RA, the second most common type of arthritis, is a chronic autoimmune disease that causes pain, stiffness, swelling, and limitation in the motion and function of multiple joints. The prevalence of RA is estimated to be
around 0.6 percent of the population over the age of 17, approximately 1.3
million adults in 2005 (AAOS, 2008). RA is twice as common in women as
in men. In 2006, RA accounted for 2.9 million ambulatory care visits and
15,400 short-stay hospitalizations (AAOS, 2008). This estimate does not
account for hospitalizations related to arthritis treatment complications,
such as gastrointestinal bleeding related to the use of nonsteroidal antiinflammatory drugs, and it does not account for hospitalizations related to
orthopedic procedures (AAOS, 2008).
In summary, arthritis and related rheumatic conditions have a significant impact on the quality of life of affected individuals, with substantial
physical, psychosocial, and economic consequences.
Cancer Survivorship
The number of cancer survivors in the United States is on the rise; in
2007 there were nearly 12 million people alive in the United States with
a previous cancer diagnosis, up from approximately 3.5 million in 1971
(NCI, 2011; Rowland et al., 2004). Survivors older than 65 comprise 7
million of the 12 million survivors, the largest survivor age group (NCI,
2011). With the aging of the U.S. population, this group of cancer survivors
65 is projected to grow faster than other age groups (Smith et al., 2009). In
addition, cancer is expected to increase more rapidly in all nonwhite racial
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and ethnic groups; between 2000 and 2030, cancer cases are expected to
increase by 31 percent in whites, and by 99 percent in nonwhite racial and
ethnic groups (Smith et al., 2009).
Cancer is a serious and often life-threatening disease, requiring difficult
and intensive treatments that may leave survivors with lasting negative
health consequences, despite a stabilization or elimination of their cancer.
Cancer treatment can affect the health, functioning, and well-being of survivors. These can be divided into long-term effects (side effects/complications
that begin during treatment and persist beyond the end of treatment) or
late effects (side effects/treatment toxicities that are unrecognized or subclinical at the end of treatment but emerge later because of developmental
processes), decreased ability to compensate as the survivor ages, or organ
senescence (IOM and NRC, 2006). Nearly every organ system and tissue
has the potential to be affected by cancer treatment, including cardiovascular, pulmonary, neurological, lymphatic, bone, endocrine, gastrointestinal,
hematologic, hepatic, immune, ophthalmologic, and renal systems. A thorough description of the medical and psychosocial effects of cancer can be
found in the IOM report From Cancer Patient to Cancer Survivor: Lost in
Transition (IOM and NRC, 2006), but some examples of lasting and late
effects are described below.
Highly effective and frequently used anthracycline chemotherapy can
cause left ventricular dysfunction and heart failure (Pinder et al., 2007;
Towns et al., 2008). For example, Pinder et al. (2007) found a 26 percent
increased risk of congestive heart failure in breast cancer survivors between
the ages of 66 and 70 who received anthracycline-based chemotherapy,
compared with those who did not receive adjuvant chemotherapy. Newer
targeted therapies, such as trastuzumab (Herceptin), bevacizumab, and
sunitinib, also can have detrimental effects on the heart (Chu et al., 2007;
Floyd et al., 2005).
Cancer surgery that removes lymph nodes (as well as radiation therapy
to the nodes) can lead to lymphedema, the collection of fluid in a limb or
other body part due to impedance of the flow of fluid in the lymphatic
system, leading to swelling, pain, and loss of function. Lymphedema is
frequently a concern for breast cancer survivors (NCI, [a]); it can also affect survivors of melanoma, gynecologic, genitourinary, and head and neck
cancers (Cormier et al., 2010).
Radiation therapy can damage healthy tissue as well as tumor cells; effects on healthy tissue may involve cell killing through DNA double-strand
breaks but also increased risk of fibrosis and impaired function in blood
and lymph vessels. The effects of the damage depend on the area that was
irradiated; for example, survivors who have radiation treatment for gynecologic cancers report 12 times the risk of bowel incontinence compared
with controls who have not had cancer (Lind et al., 2011).
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Other aftereffects of cancer are prevalent but are more difficult to tie
to specific treatment toxicities. Nevertheless, cancer survivors report persistent problems with fatigue, sleep difficulties, and psychological distress,
particularly anxiety about recurrence (Bower et al., 2008). Furthermore,
survivors are at increased risk of second primary tumors, either because
of host susceptibility or treatment effects, necessitating careful surveillance
for cancer recurrence and detection of new cancer (IOM and NRC, 2006).
More than ever before, cancer is being managed like a chronic disease.
In part this is due to the late effects described above. However, it is also
because the treatment of cancer has been extended for many cancer sites.
For example, women with estrogen-receptor positive breast cancer receive
the recommendation to take estrogen-suppressing therapy for 5 years, and
in some cases survivors experience troublesome side effects, such as joint
and muscle pain (Mao et al., 2009). The treatment of chronic myelogenous
leukemia has been revolutionized by the use of imatinib, a targeted agent
that has relative low toxicity but is taken for an indefinite period of time
to keep the disease at bay. Even metastatic disease, which has historically
resulted in a rapid decline and death, has more treatment options, so that
for certain disease sites, such as breast and colon, survivors with metastatic
disease are living longer. Survivors with metastatic illness often stay on a
therapy until it stops working or the side effect burden becomes too great,
when they may switch to another therapy.
Lasting and late effects, as well as side effects from continuous treatment, have negative repercussions for health and functioning in a range
of areas. Results from analyses of the National Health Interview Survey
show that cancer survivors are more likely to rate their health as fair or
poor (31 percent) than the noncancer controls (17.9 percent). They also
are more likely than controls to report functional limitations, including
needing help with ADL (cancer survivors, 4.9 percent; controls, 3 percent),
instrumental activities of daily living (cancer survivors, 11.4 percent; controls, 6.5 percent), and any limitation (cancer survivors, 36.2 percent;
controls, 23.8 p
 ercent). Survivors are more likely to report being unable to
work and being more limited in the amount of type of work they can do
because of health (Yabroff et al., 2004).
These functional limitations persist long after diagnosis; one study
found that the odds of having a functional limitation in cancer survivors
versus controls was similar for survivors within 5 years of diagnosis and
more than 5 years after diagnosis; in an analysis of data from the National
Health and Nutrition Examination Survey, Ness et al. (2006) found that
the odds of physical performance limitations were 85 percent higher in
survivors within 5 years of diagnosis compared with adults who had not
had cancer, and by 49 percent among those who were 5 or more years from
diagnosis after controlling for sex, age, race/ethnicity, and annual house-
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hold income. Age and comorbid health problems also complicate the health
status of cancer survivors.
Because age is one of the strongest risk factors for cancer, most cancer
survivors are older (60 percent are age 65 or older; NCI, 2011), and 42.1
percent have one or more chronic illnesses other than their cancer (compared with 19.7 percent among those who have not had cancer (Hewitt et
al., 2003). Approaches to living well need to take into account issues of
aging and MCCs.
Chronic Pain
Pain varies in severity and locale. It can be mild or acute, but in many
cases it can be chronic. Some of the most commonly occurring chronic
pain originates from headaches, the lower back, cancer, arthritis, peripheral nerve damage, and an unknown source (NINDS, [a]). Approximately
100 million adults within the United States suffer from chronic pain (IOM,
2011b). The different forms and origins of pain vary in prevalence. As various studies have shown, however, chronic pain is on the rise, continuing
to affect both men and women and individuals of all races and ethnicities.
The level of chronic pain experienced worldwide is expected to continue to
increase as the population ages and rates of obesity and physical inactivity
leading to pain-related conditions soar (Phillips and Harper, 2011). For
example, a survey of North Carolina residents found that the prevalence
of chronic low back pain increased from 3.9 to 10.2 percent between 1992
and 2006 (Freburger et al., 2009). Similarly, the number of cancer diagnoses continues to rise, with 50 to 90 percent of patients suffering from
cancer- and treatment-related pain (WHO, 2008; Zaza and Baine, 2002).
Recent literature suggests that racial and ethnic minorities, including African Americans and Hispanics, have greater chances of going undertreated
for pain than white Americans (Green et al., 2003).
Chronic pain may result from a previous injury or medical condition, or it may have no known cause (NINDS, [a]). It can be considered a
disease, as it has the potential to increasingly damage the nervous system
over time (IOM, 2011b). Chronic pain often occurs with a variety of comorbidities. In many instances, it occurs in conjunction with other paininducing conditions, such as chronic fatigue syndrome, fibromyalgia, and
vulvodynia (NINDS, [a]). Furthermore, it often occurs in conjunction with
other mental conditions, such as depression and multiple mood and anxiety
disorders, including panic disorder and posttraumatic stress disorder (Bair
et al., 2003; McWilliams et al., 2003).
Chronic pain and musculoskeletal disorders typically score lowest in
terms of quality of life (Phillips and Harper, 2011). Depending on the type
and severity of pain experienced, chronic pain can cause a substantial
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amount of disablement. Even differing levels of pain with the same origin,
such as the low back, can lead to differing levels of disablement. Low back
pain symptoms range from being specific and part of a specific pathology to
being localized or part of a widespread, unknown pathology (Wormgoor et
al., 2006). As pain decreases in specificity, patients often focus on it more,
resulting in greater distress and dissatisfaction with life factors (Wormgoor
et al., 2006). It has also been found, however, that as pain increases in specificity, loss of function and activity limitations increase (Wormgoor et al.,
2006). In either form, the studied group illustrates that pain leads to negative consequences in functioning. In another study, individuals who suffer
from chronic daily headaches demonstrated significant decreases in all
health-related markers on the SF-36 health survey compared with healthy
individuals, with the highest decreases found in role, physical, bodily pain,
vitality, and social functioning (Guitera et al., 2002). In the population
studied, chronicity of pain had greater influence than intensity of pain on
quality of life (Guitera et al., 2002). A review of 52 studies conducted by
Jensen and colleagues (2007) found solid evidence that the presence and
severity of chronic neuropathic pain is associated with impairments in
physical, emotional, role, and social functioning.
The burden associated with chronic pain reaches far beyond the individual suffering from it (Phillips and Harper, 2011). Significant functional
disablement translates into substantial financial outcomes, reaching beyond
the individual to the individual’s caretaker and family, community, and
country. Evidence shows that chronic pain has a substantial impact on productivity levels, as it results in higher rates of absenteeism and the likelihood
of leaving the workforce (Phillips and Harper, 2011). One study showed
that, among spouses of individuals suffering from chronic pain, 35 percent
had to take on extra work to support the family, 43 percent had to take time
off to care for the pain sufferer, 37 percent had to assume greater financialrelated task responsibility, and 89 percent had to assume greater household
responsibility (Hahn et al., 2001). Mechanical low back pain ranks fourth
out of the top 10 most costly physical health conditions affecting American
businesses today in terms of total medical expenses, medical-related absences, and short-term disability payments (Goetzel et al., 2003). Ricci and
colleagues (2005) estimated the annual lost productive work time cost due
to arthritis in the U.S. workforce at around $7.11 billion, with 65.7 percent
attributable to the 38 percent of workers with pain exacerbations. In a previous IOM report, it was estimated that the annual cost of chronic pain in
the United States runs anywhere from $560 to $635 billion (IOM, 2011b).
In the battle against the development of chronic pain, a myriad of
primary preventive interventions have been tested. Psychological factors
are tightly connected to the development of costly disability (Linton and
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BOX 2-1
Findings from Relieving Pain in America
•

•

•

 eed for interdisciplinary approaches. Given chronic pain’s diverse
N
effects, interdisciplinary assessment and treatment may produce the best
results for people with the most severe and persistent pain problems.
Importance of prevention. Chronic pain has such severe impacts on
all aspects of the lives of its sufferers that every effort should be made
to achieve both primary prevention (e.g., in surgery for broken hip) and
secondary prevention (of the transition from the acute to the chronic state)
through early intervention.
Wider use of existing knowledge. While there is much more to be learned
about pain and its treatment, even existing knowledge is not always used
effectively, and thus substantial numbers of people suffer unnecessarily.

SOURCE: IOM, 2011b.

Ryberg, 2001). Because of this, cognitive-behavioral interventions often
have positive results in preventing further disability (Linton and Ryberg,
2001). Linton (2002) showed that it is possible to identify patients who
suffer from musculoskeletal pain at high risk for developing pain-related
disability and to successfully lower their risk of work disability through
cognitive-behavioral intervention. Once disability appears, however, similar
therapy methods still appear successful. Linton and Ryberg (2001) provided
evidence of this as study participants suffering from chronic neck and back
pain undergoing cognitive-behavioral group intervention showed significantly better results in terms of fear-avoidance beliefs, number of pain-free
days, and use of sick leave.
Relevant findings from the IOM’s report Relieving Pain in America are
presented in Box 2-1.
Dementia
Dementia affects 13 percent of persons age 65 and older and up to
43 percent of persons age 85 and older (Alzheimer’s Association, 2011a).
In the United States, an estimated 5.4 million persons are affected by Alzheimer’s disease (Alzheimer’s Association, 2011b). Moreover, the burden
of dementia is even higher, as Alzheimer’s disease accounts for only 60 to
80 percent of cases of dementia. Although dementia is commonly thought
of as a condition of the elderly, an estimated 220,000 to 640,000 persons
under age 65 are also affected (Alzheimer’s Association, 2006). Studies in
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nursing homes indicate that 26 to 48 percent of residents have dementia
(Magaziner et al., 2000; O’Brien and Caro, 2001).
These patients and their families have needs far beyond those of healthier older persons and those who have chronic illnesses that do not affect
memory. In many respects, dementia is a prototypic chronic disease that
requires both medical and social services to provide a high quality of care
and to prevent complications, including repeated hospitalizations (Chodosh
et al., 2004) and high care costs. In 2011, Medicare and Medicaid programs
for people with Alzheimer’s disease were estimated at $130 billion (Okie,
2011). The clinical manifestations of dementia are protean and devastating and include cognitive impairment, immobility and falls, swallowing
disorders and aspiration pneumonia, urinary and fecal incontinence, and
behavioral disturbances (e.g., agitation, aggression, depression, hallucinations), which lead to caregiver stress and burnout.
Most cases of dementia start insidiously, often beginning with mild
memory symptoms and progressing to mild cognitive impairment when
deficits can be demonstrated on clinical examination. By the time of diagnosis of dementia, there are deficits in other dimensions of cognition (e.g.,
language, visual-spatial, executive function) in addition to memory that
interfere with functioning. As the illness progresses, patients progressively
lose memory and function and, at the late stages, may have no or unintelligible speech. Patients spend more years with severe dementia than in
earlier stages (Arrighi et al., 2010). Almost all patients with dementia have
at least one coexisting medical illness, especially coronary heart disease
(26 percent), diabetes (23 percent), congestive heart failure (16 percent),
and cancer (13 percent). Persons with dementia and these illnesses have
more hospital stays than those with the same illnesses without dementia
(Alzheimer’s Association, 2011a). Although dementia has variable rates of
progression and lengths of survival after diagnosis, the median is 4 to 8
years (Brookmeyer et al., 2002; Ganguli et al., 2005; Helzner et al., 2008;
Larson et al., 2004).
Dementia is a particularly devastating illness because the clinical manifestations affect the ability to maintain function and manage other chronic
illnesses. Moreover, as dementia progresses, its complications often result
in caregiving needs that may overwhelm the care of other preexisting and
new chronic illnesses.
Nationwide in 2010, an estimated 15 million caregivers provided 17
billion hours of care worth $202 billion (Alzheimer’s Association, 2011a).
And 80 percent of care provided in the home for patients with dementia
is delivered by family caregivers who provide ADL and IADL functions,
manage safety issues and behavioral symptoms, and coordinate medical and
supportive care. Although these caregivers report positive feelings about
this role, 61 percent rated the emotional stress of caregiving as high or very
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high (Alzheimer’s Association, 2011a), and approximately one-third report
symptoms of depression (Taylor et al., 2008; Yaffe et al., 2002). The physical health of caregivers may also be affected. For example, caregivers of
dementia patients have increased rates of coronary heart disease (Vitaliano
et al., 2002).
Current medications can sometimes slow the course of decline of Alzheimer’s disease and some other dementias, but they do not cure the disorder. The addition of a dementia care manager to primary care practices
can improve quality of care, reduce complications of aggression and agitation, and prevent caregiver depression (Callahan et al., 2006). Similarly,
a disease management program led by care managers has been shown to
improve patient health-related quality of life, overall quality of patient care,
caregiving quality, social support, and level of unmet caregiving assistance
needs (Vickrey et al., 2006). In addition, partnering with local Alzheimer’s
Association chapters can improve the quality of dementia care (Reuben et
al., 2010).
Research is needed on models of care that link health care systems
with community-based organizations to provide the wide range of services
needed by patients with dementia. This research needs to include developing payment structures for community-based social services that are
necessary to provide comprehensive care for persons with dementia. As
stated in the IOM report Retooling for an Aging America: Building the
Health Care Workforce (2009), “research is needed for the development
and promulgation of technological advancements that could enhance an
individual’s capacity to provide care for older adults including the use of
ADL technologies and information technologies that increase the efficiency
and safety of care and caregiving.”
Depression
Major depression is a common chronic illness that causes a substantial degree of impairment and disability (Michaud et al., 2006). National
studies in the United States found a point prevalence of about 7 percent
in 2001 and 2002 (Compton et al., 2006). Cohort studies found that the
lifetime prevalence of major depression is 17 percent (National Comorbidity Survey Replication, 2007). The prevalence among women is about
twice that among men (Murphy et al., 2000), and the lifetime prevalence is
higher for whites than for African Americans (Williams et al., 2007). Both
point prevalence and lifetime prevalence of major depression is higher for
younger than for older persons (Kessler et al., 2010). However, depression
is more common in older persons with a greater number of chronic illnesses, including those with disabilities (Charney et al., 2003; Lebowitz et
al., 1997; Lyness et al., 2006).
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Major depression causes a large burden of suffering on both indi
viduals and society. One extensive study of the burden of chronic illnesses
in the United States for 1996 found that major depression was the leading
cause of lost disability-adjusted life-years (DALYs) for people age 25 to
44 (Michaud et al., 2006). Another study of a nationally representative
sample of people age 18 and older investigated the association between life
role disability in the previous 30 days and 30 different chronic illnesses.
Musculoskeletal illnesses and depression had the largest effects on disability of any of the other illnesses (Merikangas et al., 2007). Depression
is also a frequent complicating factor for many other chronic illnesses. It
frequently accompanies such illnesses as diabetes, disabling osteoarthritis,
and cognitive impairment. One study found that 71 percent of Medicare
recipients with depression have four or more other chronic illnesses (Wolff
and Boult, 2005).
Multiple studies and meta-analyses have found that collaborative
care—including depression screening, assessment, enhanced patient education, use of allied health professionals to provide close follow-up, a consultant psychiatrist as backup, and stepped-care treatment approaches with
incremental increases in treatment for people with persistent symptoms—is
effective in reducing depression and increasing function (Gilbody et al.,
2006; Katon et al., 2010). Screening for depression is recommended by the
U.S. Preventive Services Task Force (USPSTF, 2009).
Despite effective management options, few physician organizations
use evidence-based programs for patients with depression. One study of
1,040 physician organizations found that only 29 (3.2 percent) used four
effective organized care management processes for patients with depression
(Casalino et al., 2003).
Given the overlap between depression and MCCs, other interventions
that are complex approaches to integrating community and clinical resources may be considered. One systematic review and meta-analysis of 89
randomized controlled trials of community-based complex interventions
found reductions in nursing home admissions (RR 0.87; 95 percent CI
0.83–0.90), risk of hospital admission (0.94; 0.91–0.97), and falls (0.90;
0.86–0.95) (Beswick et al., 2008). One randomized controlled trial, for
example, examined the effect of geriatric care management, which included
home-based care by a nurse practitioner and a social worker collaborating
with a primary care physician and a geriatrics interdisciplinary team, on
low-income people age 65 and older with MCCs. After 2 years, the study
found significant improvements for patients receiving the intervention in
four of eight SF-36 quality of life scales, including general health, vitality,
social functioning, and mental health (Counsell et al., 2007).
The CDC’s National Center for Chronic Disease Preventions and Health
Promotion, Division of Adult and Community Health recently published
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a Public Health Action Plan to Integrate Mental Health Promotion and
Mental Illness Prevention with Chronic Disease Prevention, 2011–2015
(CDC, 2011c). This plan recognizes the interconnection between chronic
disease and mental health, including major depression, and outlines the
goal to include the promotion of mental health as part of efforts to prevent
chronic disease. The committee commissioned a paper by Wayne J. Katon
on improving recognition and depression care in individuals with common
chronic illnesses (see Appendix A).
Type 2 Diabetes
Diabetes mellitus is defined as a group of metabolic diseases characterized by hyperglycemia resulting from defects in insulin secretion from the
pancreatic beta (β) cells; insulin action at the level of skeletal muscle, liver,
and fat; or both (American Diabetes Association, 2010). It is estimated
that 25.6 million, or 11.3 percent of adults age 20 and older in the United
States, have diagnosed and undiagnosed diabetes, and 90 to 95 percent of
diagnosed cases involve type 2 diabetes (CDC, 2011b). The prevalence of
diabetes is similar in men and women (CDC, 2011b). Diabetes is a particular public health burden among the elderly: 26.9 percent of adults age
65 and older have diabetes (10.9 million individuals) (CDC, 2011b). And
non-Hispanic blacks and Mexican Americans have twice the age- and sexstandardized prevalence of diagnosed diabetes compared with non-Hispanic
whites (Cowie et al., 2009). Risk factors for type 2 diabetes include increasing age, obesity, physical inactivity, having a prior history of gestational
diabetes, having hypertension or dyslipidemia, being a member of a highrisk racial/ethnic group (i.e., African, Hispanic, Asian, Native American, or
Pacific Islander), or having a family history of type 2 diabetes, particularly
in first-degree relatives (American Diabetes Association, 2010, 2011).
The onset of type 2 diabetes is often insidious and asymptomatic; a preclinical stage of prediabetes is defined as having impaired fasting glucose,
impaired glucose tolerance, or a high risk hemoglobin A1c (HbA1c) value
of 5.7 to 6.4 percent (American Diabetes Association, 2010). Approximately 35 percent of U.S. adults over age 20 have prediabetes, and 50 percent of elderly individuals have prediabetes (CDC, 2011b). Type 2 diabetes
often develops with obesity, which induces insulin resistance. Although the
β cell attempts to compensate for insulin resistance by secreting increasing
amounts of insulin, this compensatory mechanism eventually fails with
progressive β cell dysfunction, resulting in hyperglycemia and development
of type 2 diabetes (American Diabetes Association, 2010). There is quite a
bit of variability in the degree of β cell dysfunction along the spectrum of
insulin resistance, which is why some patients with type 2 diabetes require
more aggressive pharmacological intervention earlier than others. The re-
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sultant hyperglycemia, if untreated, can lead to long-term complications,
including microvascular complications (i.e., retinopathy, nephropathy, and
peripheral and autonomic neuropathy) and macrovascular complications
(i.e., coronary heart disease, cerebrovascular disease, and peripheral arterial
disease). Diabetes is the leading cause of incident blindness in adults age 20
to 74 and the leading cause of end-stage renal disease (CDC, 2011b). Mild
to severe nervous system damage occurs in 60 to 70 percent of individuals with diabetes and includes peripheral neuropathy, gastroparesis, and
erectile dysfunction, among others (CDC, 2011b). Peripheral neuropathy
is a major contributor to lower extremity amputation. Other complications
include periodontal disease, increase in susceptibility to infectious diseases,
decrease in functional status, and depression (CDC, 2011b).
There are several evidence-based therapies that can prevent development of complications. Intensive control of hyperglycemia, with a target
HbA1c of 7 percent, has been shown to reduce the risk of microvascular
complications for individuals with type 2 diabetes (UK Prospective Diabetes Study Group, 1998). Interventions to reduce hypertension have been
shown to reduce the risk of both cardiovascular disease and retinopathy for
people with type 2 diabetes; aggressive lowering of LDL cholesterol with
HMG-CoA reductase inhibitors reduces the risk of cardiovascular disease,
the leading cause of death among those with diabetes (American Diabetes
Association, 2011). Angiotensin-converting enzyme inhibitors and angiotensin receptor blockers have been shown to reduce the risk of incident
nephropathy and progression to end-stage renal disease in type 2 diabetes
(American Diabetes Association, 2011). For individuals with diabetes and
macular edema or severe nonproliferative or high-risk proliferative diabetic
retinopathy, laser photocoagulation therapy reduces the risk of vision loss
(American Diabetes Association, 2011).
Diabetes is associated with limitations in physical functioning and the
ability to perform ADLs (De Rekeneire et al., 2003; Gregg et al., 2000;
Maty et al., 2004; Ryerson et al., 2003; Volpato et al., 2002). Potential mediators of this association include diabetes complications and comorbidities
(Kalyani et al., 2010; Volpato et al., 2002), hyperglycemia (De Rekeneire
et al., 2003; Kalyani et al., 2010), and depression (Egede, 2004; Volpato et
al., 2002); however, in some populations, diabetes remains associated with
functional disability even after accounting for these factors (Maty et al.,
2004). Diabetes also carries a high patient self-management burden due to
the need for daily self-monitoring of blood glucoses by patients on insulin
therapy and/or oral diabetes medications, carbohydrate intake, medication
administration, avoidance of hypoglycemia, and maintenance of an exercise
routine.
Diabetes is also associated with reduced quality of life, particularly
among individuals with multiple and/or severe complications (Rubin and
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Peyrot, 1999). Patients with type 2 diabetes who are diet-controlled or
whose hyperglycemia is managed with oral antidiabetic agents report better
quality of life than those managed with insulin (Bradley et al., 2011; Rubin
and Peyrot, 1999); however, individuals with type 2 diabetes poorly controlled on oral agents report improved quality of life following transition
to insulin therapy (Bradley et al., 2011; Jennings et al., 1991; Wilson et al.,
2004), a result probably related to improved glycemic control. Quality of
life can also be influenced by the type of insulin used to treat hyperglycemia
(Bradley and Gilbride, 2008; Bradley and Speight, 2002). However, the
majority of pharmacological intervention studies that included clinical
outcomes for type 2 diabetes have not concurrently measured quality of
life outcomes. The United Kingdom Prospective Diabetes Study assessed a
measure of health status rather than quality of life, so it remains unclear
if quality of life was different between the intensive and conventional
therapy treatment groups at the end of the study (Bradley et al., 2011).
The PANORAMA Study in Europe will shed further light on the impact
of various diabetes treatment regimens and glycemic control on patientreported outcomes, including quality of life (Bradley et al., 2011). This
observational study will recruit 5,000 individuals with type 2 diabetes in
nine European countries and investigate the association between treatment
regimens, levels of glycemia, quality of life, treatment satisfaction, fear of
hypoglycemia, and health status (Bradley et al., 2011). Because pharmacological therapies that prevent diabetes complications are administered
within the clinical health care system, future studies are needed to determine
whether the interface between the health care and public health systems and
community-based organizations can improve adherence to these treatments
while also improving patient-reported outcomes.
Posttraumatic Disabling Conditions
Posttraumatic disabling conditions (PTDCs) are a diverse group of
conditions with heterogeneous causes and outcomes that cumulatively can
yield a substantial amount of short- and long-term morbidity, mortality,
and permanent disability. It is very difficult to define the population rates
of such conditions because they are not easy to define or detect in population surveys. Outcome studies generally come from institutional registries
and may underestimate the total community burden of PTCDs, which have
always been considered a group from a public health perspective. Although
primary injury prevention for some types of community-acquired trauma
has been a public health priority for many years, individual PTCDs are not
as common as naturally occurring conditions. With a few general policy
exceptions, such as the Americans with Disabilities Act, ameliorating the
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chronic disability and reducing the secondary conditions associated with
these disabilities has never been a public health priority.
As noted, PTCDs are extremely diverse. Knee meniscus injuries from
many causes can lead to chronic degenerative arthritis years or decades after
the injury or repair, although some early interventions can mitigate some
of this adverse long-term outcome (Zafagnini et al., 2011). It is estimated
that about 235,000 Americans are admitted to hospitals each year with
nonfatal traumatic brain injuries (TBIs) (Corrigan et al., 2010). Long-term
improvement with rehabilitation can be obtained for TBI patients with
disordered consciousness, but this process can be prolonged over many
years (Nakase-Richardson et al., 2011). Late deaths more than 30 days
after hospital discharge from a variety of causes occur commonly among
trauma patients (Claridge et al., 2010), suggesting substantial community
experiences with posttraumatic states. Trauma patients who survive surgical intensive care units for more than 3 years have substantial long-term
disability rates (Livingston et al., 2009). Severe burn injuries may lead to
substantial disability and disfigurement, restricted movement, and longterm metabolic abnormalities (Jeschke et al., 2011). Falls and fractures are
very common among older adults, leading to increased disability and joint
replacement. For example, on the basis of emergency room visits, it was
estimated that in excess of 1 million fall-related wrist and forearm injuries
occurred over a 7-year period in the United States (Orces and Martinez,
2011). Taken together, a substantial segment of the U.S. population is living with the varying but sometimes severe consequences of a variety of
traumatic events. There are many other important sources of trauma with
long-term consequences, such as work and home implements and firearms.
As other patient groups have done, posttrauma patients have organized to
improve their circumstances (Bradford et al., 2011).
A clear public health recognition of the cumulative importance of posttrauma patients is worthy of consideration. There is an important need to
create a public health taxonomy of PTDCs that encompasses commonalities
and assesses long-term health outcomes, allowing for more precise population surveys and more effective population surveillance of the burdens of
trauma. Also, as with other chronic illnesses, monitoring for secondary
disease and dysfunctions associated with PTDCs and for a communityoriented research program that attempts to minimize long-term adverse
outcomes and promote improved prevention could be valuable.
Schizophrenia
Schizophrenia is a severe, chronic, and disabling mental disorder. Individuals with schizophrenia often experience terrifying symptoms, such
as auditory and visual hallucinations and illusions, or believing that other
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people are reading their minds, controlling their thoughts, or plotting
to harm them. These symptoms may leave them fearful and withdrawn.
“Their speech and behavior can be so disorganized that they may be incomprehensible or frightening to others” (http://www.schizophrenia.com/
family/sz.overview.htm).
About 1 percent of the Americans develop schizophrenia over their
lifetime, affecting more than 2 million Americans in a given year. Although
schizophrenia appears equally frequently among men and women, the onset
of the illness is earlier in men, usually in the late teens or early twenties;
women typically experience the onset of illness in their twenties to early
thirties (http://www.schizophrenia.com/family/szfacts.htm).
Available treatments can relieve many symptoms, but most people
with schizophrenia continue to experience some symptoms throughout
their lives. Medication compliance with this population is difficult, and it
has been estimated that no more than one in five individuals fully recovers (http://www.schizophrenia.com/family/sz.overview.htm). Homelessness
also makes it difficult to provide consistent and effective treatment to many
individuals with schizophrenia. It is estimated that 6 percent of homeless
individuals have schizophrenia. Homeless individuals with schizophrenia
may experience a worsening of their symptoms caused by the stress of living on the streets. Poor hygiene, lack of sleep, and the threat of violence
may accelerate a person’s decline into psychosis (http://www.health.am/psy/
more/homelessness-schizophrenia/).
Schizophrenia is considered the most chronic, disabling, and costly
mental illness. The indirect excess cost due to unemployment is the chief
contributor to overall schizophrenia excess annual costs. In 2002, the cost
of schizophrenia in the United States was about $62.7 billion, including
$22.8 billion in excess direct health care costs: $7.0 billion for outpatient
services, $5.0 billion for drugs, $2.8 billion for inpatient services, and $8.0
billion for long-term care. The total direct non–health care excess costs,
including living cost offsets, were estimated at about $7.6 billion, and the
total indirect excess costs were estimated at about $32.4 billion (Wu et al.,
2005).
The management and consequences of living with schizophrenia are
numerous and difficult. For example, people who have schizophrenia abuse
alcohol, illicit drugs, and nicotine more than the general population does
(http://www.schizophrenia.com/family/sz.overview.htm). In addition to reducing the effect of antipsychotic treatment, substance abuse is a health
hazard that places the schizophrenic person at increased risk for MCCs
over time. About one-third of the excess mortality in schizophrenics is due
to unnatural causes, such as suicide, whereas two-thirds is due to natural
causes (Lawrence et al., 2010). The largest number of deaths is due to cardiovascular disease (Lawrence et al., 2010). Research has also shown that
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persons with schizophrenia and substance abuse are also at an increased
risk for committing a violent crime (Fazel et al., 2009).
The burden of schizophrenia on families and caregivers is significant.
A shift toward a community-based approach to mental illness management
and the increased role of family in the daily care of mentally ill persons has
also had a psychosocial, physical, and financial impact on families. Caregiver burden associated with mental illness refers to the “negative responses
that occur when caregivers assume unpaid and unanticipated responsibility
for the person for whom they are caring who has a disabling mental health
problem” (Schulze and Rössler, 2005). In addition, the concept of “burdens
of care” involves “subtle but distressing notions such as shame, embarrassment, feelings of guilt and self-blame” (Awad and Voruganti, 2008). In the
United States, 40 to 80 percent of persons with schizophrenia, depending
on the subgroup, live with a relative or spouse (UNC Center for Excellence
in Community Mental Health, [a]).
Vision and Hearing Loss
Visual and hearing losses are common disorders, especially among the
elderly. In 2008, 15 percent of Americans age 18 and older were estimated
to have hearing difficulty (without a hearing aid) and 11 percent had visual
impairment (defined as trouble seeing, even with glasses or contact lenses)
(NCHS, 2009). The rates of both hearing and vision problems increase with
age, rising to 43 and 21 percent, respectively, among those age 75 and older
(NCHS, 2009). Moreover, each of the four major eye diseases that cause
visual impairment (cataract, age-related macular degeneration, glaucoma,
and diabetic retinopathy) is more common with advancing age. Women are
more likely to have vision problems than are men, but men are more likely
than are women to have hearing problems (NCHS, 2009). Asian adults and
black adults are less likely to have hearing difficulty than are white adults
(NCHS, 2009). Poorer adults and those with Medicaid coverage are also
more likely to have sensory problems than those who are wealthier or have
private insurance or Medicare-only coverage (NCHS, 2009).
Subjectively reported or objectively measured visual impairment is
predictive of decline in ADL and IADL function at 10 years and over 10
years (Reuben et al., 1999). Bilateral noncorrectable vision loss leads to
dependence, nursing home placement, and worse emotional well-being
(Horowitz, 2003; Vu et al., 2005). Noncorrectable unilateral visual loss is
associated with increased risk of falling (Vu et al., 2005). Hearing loss has
been associated with anxiety, social isolation, and depressive symptoms
(NCOA, 1999). Self-reported or objectively measured hearing impairment
predicts impairment in walking a quarter-mile, climbing up and down
steps, and performing heavy chores (e.g., yard work, washing windows)
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(Reuben et al., 1999). Combined objectively measured hearing and visual
impairment has the highest risk (relative risk 8.03) for subsequent ADL
impairment (Reuben et al., 1999).
Sensory impairment also results in a high economic burden. The annual cost of visual impairment and blindness was estimated in 2002 at $5.5
billion (Frick et al., 2007), and a cohort-survival study estimated that $4.6
billion will be spent over the lifetime of persons who acquired their impairment in 1998 (Mohr et al., 2000).
The treatment of sensory impairment depends on the cause. For visual
impairment, cataracts can be cured by surgery with intraocular lens implantation. The other eye disorders are managed with a variety of medications
and surgical procedures aimed at preventing further visual impairment.
In addition, visual assistive devices, including eyeglasses, electronic video
magnifiers, spectacle-mounted telescopes for distance vision, and closedcircuit television to enlarge text, are useful, as well as technologies like
talking books. Community-based organizations (e.g., Braille Institute, the
Lighthouse) provide direct services in addition to counseling and adaptive
equipment. Insurance coverage for these services and equipment is variable.
For hearing impairment, the primary treatment approach is amplification, either by hearing aids or assistive listening devices (e.g., devices that
have a microphone and headphones that facilitate hearing). In addition,
text telephones (TTY) and telephone devices for the deaf (TDD) are often
available at no cost to hearing-impaired persons. Other technology, such as
FM loop systems, can be used for groups of people who have FM receivers
or telecoil switches in their hearing aids. Infrared group listening devices
can also be useful. Medicare does not cover amplification devices, including
hearing aids. Selected groups of hearing-impaired persons may benefit from
cochlear implants. A major barrier to treatment for persons with hearing
impairment is denial of the problem or its importance by affected persons
(NCOA, 1999).
A North Carolina study identified the common barriers to hearingimpaired persons accessing basic services as lack of access to communication, lack of understanding of the indicators and consequences of hearing
loss, insufficient resources to effectively advocate for themselves in obtaining services, and lack of knowledge of existing resources available (North
Carolina Department of Health and Human Services, 2009). There are
community-based organizations and groups that facilitate living with hearing loss (e.g., Better Hearing Institute, Association of Late-Deafened Adults,
Hearing Loss Association of America). Many states sponsor programs for
hearing loss that offer various type of counseling and educational services
(North Carolina Department of Health and Human Services, 2009).
Vision impairment is associated with considerable caregiver burden. A
French study found that a quarter of caregivers of persons with blindness
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could not go out for an entire day and better than half reported that the
caregiving burden affected their physical and emotional health and mental
welfare and that they needed to modify their work (Brézin et al., 2005). A
Japanese study found hearing impairment to be associated with increased
caregiver burden (Kuzuya and Hirakawa, 2009).
WHO ARE THE PEOPLE WITH CHRONIC ILLNESSES?
Age and Chronic Illnesses
The relationship between aging and chronic illness is complex and variable. Differences between older and younger persons must be recognized
and considered in a population-based approach to living well with chronic
illness.
First, with aging, chronic diseases become more prevalent: 43 percent
of Medicare beneficiaries have three or more illnesses (IOM, 2009) and 23
percent have more than five (Anderson, 2005). Moreover, the percentage
of persons with MCCs rises with age. These multiple illnesses often require
different and sometimes conflicting treatments (Boyd et al., 2005; Tinetti
et al., 2004). As the number of medications used to treat multiple illnesses
increases, the risk of adverse effects also increases (Agostini et al., 2004).
Second, the type, severity, number, and particular combination of
chronic illnesses among the elderly vary. Older persons may accumulate
conditions that have become inactive. For example, an 85-year-old woman
with breast cancer, coronary artery disease, and chronic kidney disease
may have had a mastectomy 20 years ago, had a coronary artery bypass
15 years ago, and have no restrictions from kidney disease other than dose
adjustment for kidney function. Conversely, another woman with the same
diagnoses may be receiving chemotherapy, taking six cardiac medications
for her heart disease, and receiving dialysis. Some chronic illnesses (e.g.,
dementia, osteoarthritis, hypertension, sensory impairments) occur almost
exclusively or at much higher prevalence among older persons. Dementia,
which may affect up to 43 percent of persons age 85 and older (Alzheimer’s
Association, 2011a), is a particularly devastating disease because the protean manifestations affect the ability to maintain function and manage
other chronic illnesses. As this disorder progresses, it predominates with
needs that often overwhelm other preexisting and new chronic illnesses.
Third, the interaction of aging and chronic illness must be considered.
The physiological functional reserve decreases with aging, often referred
to as “homeostenosis.” As a result, the ability to compensate for illness
processes is usually lower than for younger persons. A construct termed
“allostatic load” has been used to describe the burden of multiple chronic
subclinical disturbances that are more common in older persons yet have
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prognostic importance (Seeman et al., 2001). At a clinical level, some normal aspects of aging (e.g., changes in vision, dexterity) may affect the ability
to manage chronic illnesses. Consider the elderly person with diabetes and
presbyopia and impaired visual contrast sensitivity who must measure and
administer variable doses of insulin. Similarly, the age-related decrease in
renal function and increase in the percentage of body fat affect the dosing,
toxicity, and distribution of medications.
Fourth, the interaction among socioeconomic factors and chronic illness must be recognized. With aging, a variety of social supports change.
For example, older persons may retire, become widowed, cease driving,
move to different housing. Any of these may affect the ability to live independently or cope with chronic illness. Many of the functional capabilities
that younger persons, even with those with chronic illness, take for granted,
are gone or are in jeopardy of being lost. For example, persons with postpolio syndrome who have adapted to their impairments may find that, with
aging, these adaptive responses are no longer sufficient to maintain function. Similarly, the loss of a spouse who has been a caregiver for a person
with Alzheimer’s disease may precipitate a crisis, even though the person’s
clinical status has not changed.
Fifth, prognosis and personal goals change with aging. Even in the
absence of chronic illness and disability, life expectancy declines with aging
(Keeler et al., 2010). Limited life expectancy may affect choices in managing
chronic illness as well as the goals of care. These goals may differ considerably from those of younger persons with chronic illnesses, who may have a
much longer life expectancy. Older persons’ goals may relate to a functional
or health state (e.g., being able to walk independently), symptom control
(e.g., control of pain or dyspnea), living situation (e.g., remaining in one’s
home), or short-term survival (e.g., living long enough to reach a personal
milestone, such as a family member’s wedding) rather than long-term survival. Sometimes an older person’s physician believes that a better outcome
is possible but the patient declines to follow the recommended route (e.g.,
physical therapy to regain mobility). In addition, patient preferences for
specific treatments may lead to care that is not the best evidence-based option “(e.g., using pads to manage urinary incontinence even though effective
behavioral and pharmacological therapy is available)” (Reuben, 2009).
Demographic Disparities
Health Disparities and Living Well with Chronic Illness
As noted in Chapter 1, the health of Americans is better now than at
any other time in history. As compared with those living in 1900, Americans today are “healthier, live longer, and enjoy lives that are less likely
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to be marked by injuries, ill health, or premature death,” according to an
earlier IOM report (IOM, 2003a). However, these gains are not shared with
all members of society. Health disparities exist and persist. Race, as well as
income, account for the pronounced disparities in care and therefore the
disparities in health status between white and minority Americans (Watson,
2003). Recent reports on health disparities document the relatively poor
health of African Americans, American Indians, Native Hawaiians, and
Latinos, and other underrepresented groups when compared with white
Americans (IOM, 2003b). Not only are racial and ethnic groups often less
healthy; they also tend to have shorter life expectancies, higher rates of
chronic illnessess, worse outcomes when diagnosed with an illness, and less
access to quality health care (IOM, 2003b). In 2003 the IOM produced the
report entitled Unequal Treatment: Confronting Racial and Ethnic Disparities in Health Care, which highlighted how within racial and ethnic groups
in the United States there are remarkably consistent racial and ethnic disparities across a range of illnesses and health care services (IOM, 2003b).
CDC defines health disparities as significant differences between one
population and another that can occur by gender, race or ethnicity, education or income, disability, geographic location, or sexual orientation (CDC’s
Office of Minority Health and Health Disparities, [a]). For racial and ethnic
minorities, these disparities exist in a number of illnesses, including cardiovascular disease, HIV/AIDS, hypertension, diabetes, and mental illness
(CDC’s Office of Minority Health and Health Disparities, [a]). The severity
of health disparities among specific groups becomes stark when the total
U.S. population is segmented by race and ethnicity and about a third of the
U.S. population consists of minorities impacted by disparate health (CDC’s
Office of Minority Health and Health Disparities, [a]; Center for Prevention
and Health Services, 2009).
Health behaviors and lifestyles greatly contribute to chronic illness and
health disparities. Research has demonstrated that a myriad of sources and
complexities account for these disparities. However, socioeconomic status
(SES), class status, lack of health insurance, and the quality of care different
racial and ethnic groups receive are also powerful factors that impact the
ability for people to make healthy decisions and live full and engaged lives,
living well despite their chronic illness.
Specifically, SES is highly related to the presence and persistence of
health disparities. Individuals with “lower socioeconomic status [SES] die
earlier and have more disabilities than those with higher [SES]” (Schroeder,
2007). And the most extreme disparities in health occur among the impoverished, including individuals who are impoverished because of their
health-related problems, as well as individuals whose health has suffered as
a result of poverty. Environmental factors, such as lead paint, water and air
pollution, dangerous neighborhoods, lack of outlets for physical activity, as
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well as other health-compromising factors, contribute to single and MCCs
for individuals with lower SES (Schroeder, 2007).
Class is also highly related to the prevalence of chronic illness among
in racial and ethnic groups. Similar to SES in a stepwise pattern from lowest to highest, class is defined by income, total wealth, education, employment, and residential neighborhood (Schroeder, 2007). The class gradient
in health means that people in the lower class gradient are more likely
to practice unhealthy behaviors, partly due to inadequate grocery stores,
constrained conditions to exercise (Schroeder, 2007), and the inability to
secure the resources needed to support healthy living or manage chronic
illnesses. Class is a determinant of the nation’s health and an important
factor for public health leaders to consider in population-based efforts to
help individuals living with chronic illnesses.
Lack of health insurance is a barrier to access to quality care, is a serious determinant of health, and contributes to disparities in health. As Box
2-2 shows, racial and ethnic minorities are much more likely to be uninsured than white Americans.
Inequalities in quality of care also exist and also contribute to poor
health outcomes. A large body of published research revealed that racial
and ethnic minorities and/or poor disadvantaged patients receive inadequate
quality care (IOM, 2003b). And the differences in health care quality do not
disappear when controlled for SES differences or health insurance, which
means that disparities across the range of chronic illnesses and health care
services cannot be attributed to economic status or access to care alone.
The concept of living well adopted by the committee in this report—the
best achievable state of health that encompasses all dimensions of physical, mental, and social well-being—may be heavily clouded in the minds of
individuals with single or MCCs who live in communities where complex
and social inequities are deeply rooted. The committee thinks that public
health action to lead and enhance efforts to help racial and ethnic groups

BOX 2-2
Access to Care: Uninsured in 2010
•
•
•
•

 1.7
1
18.1
20.8
30.7

percent
percent
percent
percent

of Whites, not Hispanic
of Asian Americans
of African American
of Latinos

SOURCE: U.S. Census Bureau, 2011.
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with chronic illness live better with better health outcomes is important
and achievable.
Health Literacy
Health literacy includes general comprehension of the human body,
healthy behaviors, and the workings of the health care system (HHS, 2010).
It is a complex construct that measures an individual’s ability to function
effectively in the health care system (Berkman et al., 2011). Today’s health
care system requires a particularly sophisticated level of understanding
from individuals to receive needed care, and lower health literacy is commonly found among minorities, the elderly, and patients with chronic illnesses (Schillinger et al., 2002).
The National Assessment of Adult Literacy from 2003 categorized 14
percent of adults as “below basic” in health literacy (NCES, 2006). Between socioeconomic and racial and ethnic groups, only 9 percent of white
respondents were categorized as below basic compared with 24 percent of
African Americans and 41 percent of Hispanics (NCES, 2006). In addition,
3 percent of respondents with a college degree and some graduate study and
49 percent of respondents with less than a high school education placed
at the below-basic level (NCES, 2006). A systematic review conducted by
Berkman et al. (2011) found that “low health literacy was consistently associated with more hospitalizations; greater use of emergency care; lower
receipt of mammography screening and influenza vaccine; poorer ability to
demonstrate taking medications appropriately; poorer ability to interpret
labels and health messages; and, among elderly persons, poorer overall
health status and higher mortality rates.” Previous studies among indigent
and Medicare patient populations have shown that older individuals have
lower health literacy (Gazmararian et al., 2003). One study found that an
estimated 81 percent of English-speaking patients over age 60 treated at a
public hospital had inadequate levels of health literacy (Gazmararian et al.,
2003). A separate study found that all low-income, community-dwelling
with adults between the ages of 60 and 94 possessed reading skills averaging at the fifth-grade level and one-fourth of the adults admitted having
trouble comprehending written information from physicians (Gazmararian
et al., 2003).
Individuals with poor health literacy are more likely to report having a chronic illness. In a population-based cross-sectional study of 2,923
Medicare managed care enrollees in four U.S. cities, about 22.2 percent had
“inadequate” health literacy and about 11.3 percent had “marginal” health
literacy (Wolf et al., 2005). In statistically significant unadjusted analyses,
people with inadequate health literacy had more self-reported cases of
diabetes (18.7 versus 12.8 percent, p < 0.001), heart failure (6.1 versus

Copyright © National Academy of Sciences. All rights reserved.

Living Well with Chronic Illness: A Call for Public Health Action

CHRONIC ILLNESSES AND THE PEOPLE WHO LIVE WITH THEM

95

3.8 percent, p = 0.05), and arthritis (57.3 versus 50.1 percent, p = 0.01)
than people with adequate health literacy had. Furthermore, individuals
with inadequate health literacy were more likely to report greater difficulty
in completing daily activities and fewer accomplishments due to worse
physical health and higher levels of pain (Wolf et al., 2005). Even after adjusting for higher prevalence of chronic illness, individuals with inadequate
health literacy had worse physical and mental health (Wolf et al., 2005).
Although those with poor health literacy are more likely to report
having a chronic illness, the reverse is also true. Individuals with poor
health literacy often know less about any chronic illness they might have
(Gazmararian et al., 2003). Previous studies have documented a weaker
base of chronic illness knowledge among those with asthma, diabetes,
and hypertension (Gazmararian et al., 2003). In a more recent study,
Gazmararian et al. (2003) surveyed 653 newly enrolled Medicare patients
age 65 and older with one or more chronic illnesses to see how much these
patients knew about their own chronic illness(es). Of those surveyed, 24
percent had inadequate and 12 percent had marginal health literacy. Analysis reinforced previous study findings of higher chronic illness knowledge
among those with higher health literacy (Gazmararian et al., 2003).
Studies such as the one conducted by Gazmarmarian et al. (2003)
point to serious repercussions among those with chronic illnesses and lower
health literacy. For example, congestive heart failure (CHF) is a common
reason for hospitalizations among those age 65 and older; however, many
cases for rehospitalization are preventable with proper CHF management,
knowledge, and skills, which are possessed by those with higher levels of
health literacy (Baker et al., 2002). Similarly, patients with type 2 diabetes
and inadequate health literacy report weaker glycemic control and higher
prevalence of retinopathy (Schillinger et al., 2002). Findings like this suggest that inadequate health literacy disproportionately contributes to the
burden experienced by those with type 2 diabetes from disadvantaged
populations (Schillinger et al., 2002).
With the passage of the Affordable Care Act, millions of new patients
will gradually flood the health care system, receiving treatment for previously unaddressed or undiagnosed chronic illnesses. However, with many
patients possessing weak health literacy, most health efforts will be in vain,
as health literacy has a proven record with poorer health outcomes. To
reverse poor health literacy and improve health outcomes among patients
throughout the United States, and particularly disadvantaged populations,
the 2010 National Action Plan to Improve Health Literacy was developed.
It has seven goals: (1) “develop and disseminate health and safety information that is accurate, accessible, and actionable”; (2) “promote changes in
the health care system that improve health information, communication,
informed decision-making, and access to health services”; (3) “incorporate
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accurate, standards-based, and developmentally appropriate health and
science information and curricula in child care and education through the
university level”; (4) “support and expand local efforts to provide adult
education, English language instruction, and culturally and linguistically
appropriate health information services in the community”; (5) “build
partnerships, develop guidance, and change policies”; (6) “increase basic
research and the development, implementation, and evaluation of practices
and interventions to improve health literacy”; and (7) “increase the dissemination and use of evidence-based health literacy practices and interventions.” To translate these goals and strategies into action and effectively
promote higher levels of health literacy, these actions need to be multidisciplinary, evidence-based, and evaluated, and to involve the communities
and individuals most affected.
Primary and Secondary Prevention
Elsewhere in the chapter the problems of MCCs (comorbidity) are
well characterized in terms of their impact and importance. Although some
secondary conditions are related to progressive primary illnesses (e.g., falls
and fractures associated with disabling progressive neurological illnesses),
persons with chronic illnesses are also subject to additional, unrelated
illnesses by virtue of aging, personal risk profiles, and perhaps other biological vulnerabilities associated with the original illness (e.g., genetic risks
of multiple cancer syndromes, tobacco exposures). Although there are authoritative sources of effective primary and secondary preventive interventions for persons in clinical practice (U.S. Preventive Services Task Force)
and in the community (The Community Guide), neither of these resources
systematically or comprehensively addresses these important interventions
for persons with overt chronic illnesses. In fact, there is good evidence that
quality primary care, including preventive services, may be deficient among
those with mental and disabling illnesses (Havercamp et al., 2004; Mitchell
et al., 2009; Reichard et al., 2011).
Indeed, one can find expert opinion, clinical recommendations or a true
evidence base related to certain primary preventive interventions (e.g., influenza vaccine for certain risk groups) for primary prevention and screening
and screening in the disease-specific literature, but, after thorough literature
review, the committee thinks that there are major gaps in research-based
recommendations for routine preventive activities for those with common
and important chronic diseases. Although there may be an abiding logic in
many instances to extend preventive recommendations intended for healthy
persons to those with chronic illnesses (e.g., smoking cessation, hypertension control), an enhanced research and systematic review approach to this
problem is clearly indicated.

Copyright © National Academy of Sciences. All rights reserved.

Living Well with Chronic Illness: A Call for Public Health Action

CHRONIC ILLNESSES AND THE PEOPLE WHO LIVE WITH THEM

97

BOX 2-3
Primary Preventive Interventions
•

•

•
•

•

 accines for adults with chronic illnesses, as recommended by the Advisory
V
Committee on Immunization Practices, including tetanus, diphtheria, and
acellular pertussis vaccine; pneumonia vaccine; zoster vaccine; and the
newly developed high-dose influenza vaccine, as clinically indicated (Chen
et al., 2011).
Special food safety and food preparation instructions for persons with any
conditions associated with immune-compromised states or treatments,
such as occur in cancer patients (USDA, 2006).
Education to recognize and seek care immediately when the symptoms of
stroke appear in an individual (American Stroke Association, [a]).
Personal and family monitoring of environmental alerts, such as extreme
heat, cold, or air pollution conditions, all associated with increased morbidity and mortality risk among those with chronic illnesses (Wen et al., 2009).
Preparedness education for persons with chronic illnesses when natural disasters occur. For example, maintaining electrical devices that are needed
for illness management when power outages occur (Khan, 2011).

Emphasis on Primary Preventive Interventions
In addition to the need to determine the needs and outcomes of general
preventive interventions for persons with chronic illnesses, there are several
such interventions that may require special emphasis—interventions that
have been given little attention. The level of evidence for most of these
varies, but in general there have been enough studies to raise these interventions to the level of consideration for public health policy. Some of them
have been assessed only in outbreak situations, and some are not subject
to experimental trial interventions per se, except in the situation in which
techniques for behavior modification are indicated. The list in Box 2-3 is
not exhaustive, but the committee thinks these preventive efforts need some
further consideration for dissemination activities that target persons with
chronic illness.
RECOMMENDATIONS 1–5
Recommendations 1–4 are the result of the committee’s efforts to answer statement of task question 2—which chronic diseases should be the
focus of public health efforts to reduce disability and improve functioning
and quality of life?
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Recommendation 1
The committee recommends that CDC select a variety of illnesses for
special consideration based on a planning process that first and foremost emphasizes the inclusion of chronic illnesses with cross-cutting
clinical, functional, and social implications that impact the individuals
who live with them. In addition, the committee suggests that other
important criteria for illness selection include
•	nonduplication with major illnesses for which public health programs have already been developed (e.g. cardiovascular disease,
stroke);
•	those with important implications for various models of chronic
illness care, such as public health, health system, and self-care
programs, especially when effective health service interventions are
possible;
•	variation in organ systems and long-term clinical manifestations
and outcomes; and
•	those for which the effective public health preventive interventions are either most feasible or at least the subject of promising
research.
Recommendation 2
Although research has attempted to characterize MCCs, the complexity
of single chronic illnesses over time has not allowed for MCC taxonomies that will be easily applicable to public health control of chronic
diseases. Thus, the committee recommends that CDC:
1.	Continue to review the scientific literature to monitor for potential MCC taxonomies that are useful for planning, executing, and
evaluating disease control programs of MCC occurrences.
2.	Explore surveillance techniques that are more likely to capture
MCCs effectively. This should include counting not merely the
co-occurrence of diseases and conditions but also the order of occurrence and the impact on quality of life and personal function.
3.	Emphasize MCC prevention by selecting for execution and evaluation one or more exploratory public health interventions aimed at
preventing or altering the course of new disease occurrences in patients with MCCs or who are at risk for them. This might include
established approaches, such as tobacco control or experimental
approaches, such as metabolic or genetic screening.
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4.	Increase demonstration programs for chronic disease control that
cut across specific diseases or MCCs and emphasize mitigating the
secondary consequences of a variety of chronic conditions, such as
falls, immobility, sleep disorders, and depression.
Recommendation 3
The committee recommends that the secretary of HHS support the
states in developing comprehensive population-based strategic plans
with specific goals, objectives, actions, time frames, and resources that
focus on the management of chronic illness among their residents,
including community-based efforts to address the health and social
needs of people living with chronic illness and experiencing disparities
in health outcomes. Such strategic plans should also include steps to
collaborate with community-based organizations, the health care delivery system, employers and businesses, the media, and the academic
community to improve living well for all residents with chronic illness,
including those experiencing disparities in health outcomes.
Recommendation 4
The committee recommends that, in addition to addressing individual illnesses in the community, all relevant federal and state agencies charged with public health and community approaches to control
chronic illness, to the extent feasible, extend surveillance, evaluation,
and mitigation programs to the widest possible range of chronic illnesses. This approach recognizes the commonality of important health,
functional, and social outcomes for the population of individuals who
live with different chronic illnesses.
Finally, the committee offers a fifth recommendation to answer the
question what is the role of primary prevention (for those at highest risk)
secondary, and tertiary prevention of chronic disease in reducing or minimizing life impacts?
Recommendation 5
The committee recommends that the federal health and related agencies
that create and promulgate guidelines for general and community and
clinical preventive services evaluate the effectiveness of these services
for persons with chronic illness, and specifically catalog and disseminate these guidelines to the public health and health care organizations
that implement them.
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CHRONIC ILLNESS AND THE NATION’S
HEALTH AND ECONOMIC WELL-BEING
Chronic illness imposes very considerable costs on society. This is due
to many factors, including their high—and, in many cases, apparently
increasing—prevalence; the aging of the population; advances in treatment that help maintain many individuals; their occurrence across the life
course, despite being somewhat stereotypically associated with older ages;
and the highly disabling nature of many chronic illnessess, especially when
inadequately treated.
In Chapter 1, the committee mentions a number of different methods
for quantifying the consequences of chronic illness at a population level,
including methods for assessing disability and premature mortality; “direct” costs of medical care and other services provided to prevent and/or
treat chronic illness; and “indirect” costs of chronic illness, such as reduced
labor output and other consequences that lie beyond the health care system.
Such methods can and in many cases have been used to estimate the consequences associated with particular illnesses or categories of illness. Thus,
it might be natural to ask what such methods explain in terms of which
consequences of chronic illness—or even which specific chronic illnesses—
are most important for the nation’s health and economic well-being. In
this section, we provide some conceptual discussion of this issue, from a
national population perspective. Earlier in this chapter, the committee provides additional details on the health, economic, and other consequences of
chronic illnesses at a more “micro” level, from the perspective of the people
who have such illnessess and others in their communities.
Most fundamentally, chronic illnesses can reduce the quality of life of
the people who live with them, via the symptoms and dysfunctions they
cause. In economic terms, one manifestation of this is that chronic illness
degrades society’s productive capacity by reducing people’s labor output,
with people withdrawing from the labor market entirely due to poor health,
shifting from full-time to part-time work and/or missing work periodically,
accumulating less “human capital” (i.e., knowledge and skills), and being
less effective at work (“presenteeism”). At the individual level, this may be
reflected in lower earnings and other negative consequences among the people who have the chronic illness(es). At the societal level, a given person’s
reduced productivity may also reduce the productivity of others, such as in
teamwork settings, and—very importantly for many chronic illnesses—via
informal caregiving. The disease burden borne by people who would be
outside the formal labor force in any case, such as retired people, is also
important to consider. While lost labor earnings are irrelevant, retirees’ potential contributions to society are potentially large and not limited to their
labor market participation. Indeed, most generally, a person’s suffering—or

Copyright © National Academy of Sciences. All rights reserved.

Living Well with Chronic Illness: A Call for Public Health Action

CHRONIC ILLNESSES AND THE PEOPLE WHO LIVE WITH THEM

101

premature mortality—has negative consequences for the person’s family,
friends, and others. In all these ways, potentially preventable negative consequences of illness represent an opportunity cost to society.
These costs related to work and retirement described above generally
fall in the category of “indirect” costs of illness. There are, of course, also
very considerable “direct” costs associated with chronic illness—that is, the
costs of health care per se—outpatient and inpatient treatment, diagnostic
tests and other ancillary services, prescription and nonprescription pharmaceuticals, medical devices, therapy/rehabilitation services, and so on, as well
as public health initiatives focused on primary or secondary prevention.
Direct costs represent an opportunity cost for the people or institutions
(e.g., insurers, employers, taxpayers) who pay for the services, in the sense
that most health care is an “intermediate good” that is consumed not for
its own sake but because of its (expected) effect on health; without a particular disease burden, these resources could be used for other purposes.
However, direct costs also represent income/earnings for the people or
institutions providing the care and are thus not entirely a deadweight loss.
Despite general skepticism about the sustainability of the nation’s direct
health care spending—which has risen in absolute terms and as a percentage
of national income throughout recent decades (Kaiser Family Foundation,
2010)—there is no objective standard for how much health care spending
is too much. Still, the direct costs associated with chronic illness have many
adverse societal consequences, including that they undermine public and
private health insurance programs.
It is important to recognize that there is a kind of reciprocal relationship between direct and indirect costs. For example, public health investments are specifically intended to prevent illness, which both promotes
well-being and reduces the need for health care services. Thus, up-front
costs of effective public health interventions can raise direct costs while
being implemented but decrease indirect costs via successful disease prevention. At the same time, clinical health care services are, in no small
part, intended to preserve or restore well-being, including work and social
functioning and the ability to live independently. Health care can also raise
the direct costs of an illness while decreasing the indirect costs. In contrast,
poor or restricted access to effective preventive or curative services can
lower—or increase—direct costs while increasing indirect costs, sometimes
drastically. As a result, one can’t simply add direct and indirect costs for
particular diseases to generate a “total” cost to society of those diseases,
and the methods for determining the costs of illness are thus extremely
complex. The relevant question is what would happen to the disease burden
associated with a given condition if direct costs for that condition were
higher, lower, or had a different composition than under the status quo.
In this sense, the most important consequences of chronic illness are
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those that could be prevented efficiently. Information on current disease
burden—whether in the form of direct and/or indirect costs—is not by
itself sufficient information to prioritize new investments in prevention or
treatment, nor in research and development. At an economic level, new
spending should be relatively cost-effective, in terms of yielding as large a
benefit as possible for a given cost (or, for research and development, as
large an expected benefit as possible, since the outcome of such efforts is
uncertain in general). There may also be ethical or other reasons to prioritize prevention and treatment of particular diseases, or for particular
population subgroups, beyond their cumulative burden of illness or even
the cost-effectiveness of intervention.
In Chapter 1, the committee referenced a body of research that has estimated direct health care costs in the United States overall (i.e., the national
health accounts [CMS, 2009]) and for certain chronic diseases or disease
categories, as well as a complementary literature that has examined indirect
costs attributed to certain diseases or disease categories. In principle, such
evidence could support identifying diseases with the largest economic burden in particular categories, and/or the categories of cost that are most salient across chronic diseases overall. In practice, however, we think that the
available evidence is currently inadequate to support this in any robust way.
For example, while the U.S. national health accounts apply a consistent
methodology across the spectrum of health and health care, these accounts
cannot currently be broken out by diseases or disease category (with the
exception of mental and substance use disorders), as noted in Chapter 1.
Also, of particular relevance for this report, the U.S. national health accounts do not fully capture public health interventions that may be relevant
for preventing or otherwise mitigating chronic disease. They do count direct
costs of “publicly provided health services such as epidemiological surveillance, inoculations, immunization/vaccination services, disease prevention
programs, the operation of public health laboratories, and other such functions” (CMS, 2009, p. 26). However, the committee could not determine to
what extent the national health accounts capture spending on health promotion and disease prevention initiatives that are not delivered directly to
individuals, such as disability-friendly urban design. Also, they specifically
exclude “government spending for public works, environmental functions
(air and water pollution abatement, sanitation and sewage treatment, water
supplies, and so on)” (CMS, 2009, p. 26), although this includes some core
aspects of public health that are intended to—and in practice do—mitigate
the societal burden of many chronic diseases.
In terms of assessing the costs of specific diseases or disease categories, the cost of illness literature consists of many distinct studies of direct
and—in our estimation, less commonly—indirect costs. With important
exceptions, such as the Milken Institute study mentioned in Chapter 1 that
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assessed costs in five major categories of illness, most condition-specific
studies have been conducted independently of each other. In practice, the
studies in this literature have generally been different in terms of their data
sources, scope of assessed costs, period of assessment, and other aspects
of methodology. This makes it difficult or impossible to compare findings
across different diseases in a consistent way, even for those diseases for
which data are available. The committee also notes that some studies in this
literature have been sponsored and/or conducted by entities with a stake
in the outcome.
Another issue with the available literature on direct and indirect costs
of particular chronic diseases is that a given cost may be counted multiple
times across different studies, for example, because of difficulty attributing particular direct or indirect costs to a given disease. This is a risk even
across studies that have used approximately equivalent methodology. Such
double-counting may particularly affect accounting for the direct costs of
public health interventions, which may target multiple diseases simultaneously, or even target no condition per se but affect rates and outcomes for
multiple conditions. Finally, as is generally true of all health indicators,
data on direct and indirect costs at a national level may mask considerable
variation across subnational areas and/or population subgroups.
There are a number of ways to improve the quality and utility of information on the economic burdens of chronic disease, and—importantly—on
opportunities to prevent or reduce them. For example, disease-specific national health accounts, as proposed by Rosen and Cutler (2009), could provide useful new information by illuminating not only the total direct costs
attributable to particular diseases but also the current composition of those
costs across types of service. More comprehensive capture of public health
programs that encompass estimates of direct costs, including such programs
that focus on communities and interventions that address varied diseases as
well as individuals with MCCs rather than individuals, including those that
may affect many different chronic (and acute) illnesses, would also be valuable. This seems relatively straightforward in the overall national health
accounts, in which attribution to specific diseases is not required, but even
disease-specific estimates should explicitly address the role of general/broad
public health and other interventions that affect the disease(s) of interest.
Improving population health surveillance systems at the national and
the subnational level would contribute substantially to the ability to assess
direct and especially indirect costs of illness along with other measures of
disease burden and health status. It would also be likely to inform the development and targeting of new disease prevention and treatment programs
and aid in assessing the potential costs and benefits of investments in such
programs. Perhaps most valuable, however, would be a systematic effort
to assess not only the burdens associated with particular diseases but also
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the opportunity—and opportunity costs—of potential investments in their
prevention and treatment. In this context, we endorse the concept—if not
necessarily the specific methods or substantive findings—of efforts of this
type conducted in other settings. For instance, the Disease Control Priorities Project (DCPP, [a]) examined a wide range of health problems affecting
developing countries (including some consideration of chronic diseases).
The Copenhagen Consensus Center (Copenhagen Consensus Center, [a])
has conducted analogous research on a wide range of health and nonhealth issues, including a recent program to identify investment priorities
in HIV/AIDS prevention. And the new Center for Medicare and Medicaid
Innovation (Center for Medicare and Medicaid Innovation, [a]) created as
part of the Affordable Care Act of 2010, is specifically seeking to identify
interventions to address the so-called triple aim of improving the health of
the population; enhancing the patient experience of care (including quality,
access, and reliability); and reducing, or at least controlling, the per capita
cost of care (Institute for Healthcare Improvement, [a]). The committee
thinks that a similar approach could be applied to identify high-priority
opportunities to improve the lives of people living with chronic illness.
RECOMMENDATION 6
The statement of task asks the committee to consider what consequences of chronic disease are most important to the nation’s health and
well-being.
Recommendation 6
The committee recommends that CDC support the greater use of new
and emerging economic methods, as well as those currently in use, in
making policy decisions that will promote living well with chronic illnesses, including
1. those with greater use of cost-effectiveness techniques;
2.	more exploitation of methods used in determining national health
accounts, but for specific and important chronic illnesses with longterm outcomes;
3.	enhanced consideration of opportunity costs for various program
decisions; and
4.	those with a greater focus on economic evaluation of interventions
that involve MCCs and cut across a variety of community settings.
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3
Policy

INTRODUCTION
In the previous chapters, the committee framed the numerous challenges and opportunities for defining and measuring the determinants of
living well with chronic illness. This chapter describes the associated challenges of designing and implementing effective public policies aimed at
living well with chronic illnesses.
First, the chapter defines health policy, which is aimed at improving the
delivery of health care (clinical medicine) and public health, and describes
the need for better integration between the two fields. It includes a brief
description about the barriers to developing effective health policy, including budgetary challenges, and the lack of systematic evidence-based policy
assessment, evaluation, and surveillance.
Next, the chapter identifies the range of public policies that have an
impact on living well with chronic illness. Using Frieden’s pyramid of Factors that Impact Health (Frieden, 2010) as a framework, the chapter summarizes a continuum of policies ranging from structural (or distal) policies,
which have the largest impact on the broad population of those who are
chronically ill, to individual-level (or proximal) policy interventions, which
have a more targeted impact on a smaller number of people.
Beginning with the base of Frieden’s pyramid (Frieden, 2010), the chapter highlights numerous public policies that have an impact on the ability of
high-risk populations with chronic illnesses to live well. Numerous social
policies have proven critical in maintaining function and independence for
chronically ill populations who are most disadvantaged in terms of income
119
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and/or disability. The recent Institute of Medicine (IOM) report For the
Public’s Health: Revitalizing Law and Policy to Meet New Challenges
(2011) describes these policies and makes detailed recommendations about
the need to review and revise various public health policies and laws in
order to improve population health. Many of these policies and laws are
designed to prevent illness in the general population and to help prevent
further morbidity in those already chronically ill—for example, clean indoor air laws and smoking cessation interventions.
Extending through the tip of Frieden’s pyramid, the chapter concludes
with policies that impact health care delivery and self-care, also important
in supporting those with chronic illness to live well. Recently passed federal health reform, the Affordable Care Act (ACA), represents the most
significant changes to health care policy since the passage of Medicare and
Medicaid in 1965. Given the numerous provisions targeted to improving
health care delivery and population health, the chapter describes aspects
of the ACA that are particularly relevant to the well-being of those with
chronic illness.
Finally, in order to promote synergistic improvements in public policies that have the potential to impact health, the chapter describes a broad
Health in All Policies (HIAP) strategy that seeks to assess the health implications from both health and nonhealth public- and private-sector policies.
Defining Health Care (Clinical Medicine) and Public Health Policy
In general, public policy refers to the “authoritative decisions made
in the legislative, executive, or judicial branches of government that are
intended to direct or influence the actions, behaviors, or decisions of others” (Longest and Huber, 2010). Health policy is the subset of public policies that impacts health care delivery (clinical medicine) and public health
(population health).
Most health policy in the United States is health care (clinical medicine)
policy, aimed at regulating or funding the loosely coordinated mechanisms
for the financing, insurance, and delivery of individual-level health care services (Hardcastle et al., 2011; IOM, 2011; Shi and Singh, 2010). Whereas
public health focuses on the health status of broad populations across generations, clinical care focuses on individuals. The committee discussed the
need to expand beyond this fairly simplistic view of health and in Chapter 1
provides a framework (Figure 1-1) for considering the relationship among
determinants of health, the spectrum of health, and policies and other interventions that help those with chronic illness to “live well.”
To the extent that Americans often think in terms of their individual
health status rather than in terms of population health, it may be understandable why policy makers focus on allocating resources and regulating
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policy in health care services. However, the health and well-being of the
individual and the health of the population are interrelated and interdependent. Choucair (2011) suggests that “maintaining two disciplinary silos
(public health and clinical medicine) is not the answer. Bridging the gap
is critical if we are serious about improving the quality of life of our residents. . . . [W]e will not be successful unless we translate what we learn in
research all the way into public policy.” Many public policies that improve
health, especially for those with chronic illness, could be provided more
effectively and efficiently in a more integrated, better aligned health system
(Hardcastle et al., 2011). The committee discusses the need for a more integrated health system in detail in Chapter 6 and provides several examples of
partnerships among clinical care, public health, and community organizations that promote health for those with chronic illness.
Barriers to Effective Health Policy
As expressed in the recent IOM report (2011), “now is a critical time to
examine the role and usefulness of the law and public policy more broadly,
both in and outside the health sector, in efforts to improve population
health.” The report noted the need for improvements in public policy as a
result of several factors, including but not limited to developments in the
science of public health; the current economic crisis and severe budget cuts
faced by local, state, and federal government; the lack of coordination of
health policies and regulations; recent passage of federal health reform (the
ACA); and increasing rates of obesity in the U.S. population.
Defining the appropriate role of government, however, is at the heart of
public policy making in the United States. Although Americans value their
health, many also value their ability to make individual choices about their
health care, health behavior, and quality of life. Accordingly, many policy
makers place high priority on individual liberties and, concomitantly, a limited role for government. Policy makers balance multiple competing public
policy interests, made more challenging in the current economic climate
in which competition for resources is high. For this reason, it is critical to
integrate health care policy with public health policy and reframe them both
to be consistent with other societal values, such as prosperity, economic
development, long-term investment, and overall well-being. Reminding
policy makers in all sectors of government that “businesses can rise and
fall on the strength of their employees’ physical and mental health, which
influence[s] levels of productivity and, ultimately, the economic outlook of
employers” (IOM, 2011) will help to emphasize the economic implications
of population health. Given that two-thirds of U.S. health care spending
is consumed by just 28 percent of people who have two or more chronic
illnesses (Anderson, 2010), the country can avoid unnecessary costs and
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poor health by addressing the underlying cause of illness (Hardcastle et
al., 2011).
The data and analytic methodology for assessing effective public policy
is often lacking, and demonstrating causality between policy interventions
and their intended outcome is difficult, especially for interventions that
require longitudinal follow-up and assessment. The IOM report For the
Public’s Health: Revitalizing Law and Policy to Meet New Challenges
(2011) outlined several important large-scale policy initiatives targeting
childhood disadvantage to prevent poor health in adulthood. Examples
include “home health visiting programs, early stimulation in child care
programs, and preschool settings (i.e., Early Head Start and Head Start)”
(IOM, 2011). Yet questions about the long-term efficacy of many of these
types of interventions remain (The Brookings Center on Children and Families and National Institute for Early Education Research, 2010). Chapter 4
provides a detailed description of a number of community-based initiatives
aimed at improving the health and well-being of those with chronic illness.
An added challenge to developing effective health policy, which is in
itself an iterative cyclical process, is the fact that tracking and evaluating
policy implementation and efficacy are not done in a systematic fashion
at the state or federal level. Instead, surveillance of various public policies
occurs across government, foundations, the private sector, and various
nonprofit organizations. The Kaiser Family Foundation, the Robert Wood
Johnson Foundation, the National Association for State Health Policy,
and the Commonwealth Fund provide an abundance of information about
current federal and state laws as they relate to chronic illness. In addition,
such organizations as the Trust for America’s Health and the County Health
Rankings help to inform local, state, and national policy across the determinants of multiple chronic conditions (MCCs). Yet, generally speaking,
these organizations do not systematically assess how well specific state and
federal laws are being implemented or how well they are working to achieve
their stated goals. Alternatively, organizations focused on specific illnesses,
such as the Arthritis Foundation, can effectively advocate for state and federal policies that impact their constituencies. What is missing is widespread
collaboration between these two extremes, as well as a focus on policies
that pertain directly to well-being and quality of life. Many organizations
are only beginning to work in a collective fashion to achieve similar policy
goals, such as living well with chronic illness.
Other nonprofit organizations, such as the National Council for State
Legislatures (NCSL), track state policies that pertain to such chronic illnesses as diabetes. NCSL provides information about diabetes minimum
coverage requirements for state-regulated health insurance policies, state
Medicaid diabetes coverage terms and conditions, and an overview of federal funding from the Centers for Disease Control and Prevention (CDC) to
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state-sponsored diabetes prevention and control programs (NCSL, 2011).
In addition, NCSL, the National Governors Association, the National
Academy for State Health Policy, and other groups also track other statelevel health policy issues, such as state implementation of federal health
reform. According to NCSL, at least 32 states have enacted and signed laws
specific to ACA health insurance implementation as of July 2011. These
laws cover a wide variety of issues in at least 15 categories.
In addition to the need for better surveillance of public policy, research
on the relationship between law and legal practices and population health
and well-being is still developing (Burris et al., 2010). Moreover, questions
about the cost-effectiveness of various health policies are paramount. Policy
makers require evidence about effectiveness, projected outcomes, and value
in order to judge the merits of proposed policies. However, concerns about
using science to measure cost-effectiveness in health care delivery have led
some policy makers to raise concerns about the rationing of health care
services by the government (California Healthline, 2010). For the Public’s
Health: Revitalizing Law and Policy to Meet New Challenges (IOM, 2011)
extensively evaluated how research could be used to improve public policy
surveillance. The committee suggested that “research on the comparative
effectiveness and health impact of public health laws and policies could be
conducted by documenting geographic variation and temporal change in
population exposure to specific policy and legal interventions.” The committee recommended that an interdisciplinary team of experts be given appropriate resources to evaluate evidence for outcome assessments of policies
and regulations and derive new guidelines for setting evidence-based policy.
Chapter 5 provides a detailed description and framework for chronic disease surveillance that will be required to adequately evaluate policies aimed
at helping those with chronic illness to live well.
American Values in Public Policy
Even as new research establishes that social and environmental factors
significantly influence health status, Americans often question this worldview (IOM, 2011). For the Public’s Health: Revitalizing Law and Policy to
Meet New Challenges (IOM, 2011) describes four “imperatives”—rescue,
technology, visibility, and individualism—that influence American policy
making. These imperatives tend to focus policy makers’ attention on crises
or novel events that have a compelling narrative, and away from concepts
more commonplace, such as “living well”:
1.	
Rescue imperative: people are more likely to feel emotionally connected to individual misfortune and circumstances, but less inclined
to react to negative information conveyed in statistical terms.
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2.	
Technology imperative: people find more appeal in cutting-edge
biomedical technologies than in population-based interventions.
3.	
Visibility imperative: people take for granted public health activities that occur “behind the scenes” unless a crisis arises, such as
influenza.
4.	
Individualism imperative: Americans generally value individualism,
favoring personal rights over public goods.
CONTEXTUALIZING HEALTH POLICY
INTERVENTIONS: FRIEDEN’S PYRAMID
Although most interventions aimed to help people with chronic illness live well focus on the individual, the Health Impact Pyramid (Figure
3-1) illustrates why interventions focused more on public health may be
beneficial as well (Frieden, 2010). The base of Frieden’s pyramid includes
health-related socioeconomic factors, with interventions aimed at reducing
poverty and increasing educational levels. The next level of the pyramid

Increasing
Population Impact

Counseling
and Education

Increasing Individual
Effort Needed

Clinical
Interventions
Long-Lasting Protective
Interventions
Changing the Context
to Make Individuals’ Default Decisions
Healthy
Socioeconomic Factors

FIGURE 3-1 Health Impact Pyramid.
SOURCE: Frieden, T.R. 2010. A framework for public health action: The health
impact pyramid. American Journal of Public Health 100(4):590–595. The Sheriden
Press.

3-1.eps
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recommends changing the environmental context to prevent illness, using
such interventions as water fluoridation and environmental changes to encourage physical activity. The third level involves one-time, or infrequent,
protective interventions, such as vaccines to prevent infectious disease.
The fourth and fifth levels of the pyramid include clinical interventions
and counseling/educational interventions. The intervention levels differ
in both the individual effort needed for the intervention to be successful
and their potential impact. Moving down the pyramid, there is an inverse
relationship: individual effort required decreases as the population impact
increases. Although more individual approaches may be appropriate for
helping those with chronic illness manage illness-specific aspects of their
health (e.g., counseling and reminder systems to encourage diabetic patients
to adhere to medication regimens), interventions further down will be of
benefit as well (e.g., increasing access to facilities for physical activity can
help those with arthritis be more physically active and improve their physical functioning). Each of these interventions can, and often does, have an
impact on an individual’s overall well-being.
Policies Aimed at Socioeconomic Factors
Frieden’s pyramid (Figure 3-1) begins with a focus on socioeconomic
factors. Persons with chronic illnesses need protection of their rights to accessibility of services, programs, public facilities, transportation, housing,
and other necessities for independent living and having a high quality of life
in addition to their public health and health care needs. Federal policies,
such as the Ticket to Work and Self-Sufficiency program within the Medicaid system (Stapleton et al., 2008), or paid medical leave for employees and
caregivers (Earle and Heymann, 2011) have proven instrumental in helping
those with chronic illness live well.
These policies range from providing income support to low-income
and disabled individuals—such as the Social Security Amendments of 1956,
which created the Social Security Disability Insurance (SSDI) program—to
transportation policies that require all new American mass transit vehicles
to come equipped with wheelchair lifts (for example, the Urban Mass
Transportation Act, 1970), to tax policies that preclude fringe benefits,
such as health insurance, from being counted as taxable income, to community supports such as those provided through the Older Americans Act,
such as nutrition assistance, home- and community-based services, as well
as caregiver supports. The context of public law generally creates this environment. Although many of these broad social policies are expensive to
implement and increasingly difficult to expand when resources are scarce,
research suggests that there are associated cost savings as well as increased
quality of life. Full description of the numerous policies that impact quality
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BOX 3-1
Additional Examples of Public Policies That Impact Living Well
with Chronic Illness
Independent living support policy
•

•

•

•

 965—The (American) Vocational Rehabilitation Amendment authorizes
1
federal funds for construction of rehabilitation centers, expansion of existing
vocational rehabilitation programs, and creation of the National Commission on Architectural Barriers to Rehabilitation of the Handicapped.
1965—The Older Americans Act provides funding based primarily on the
percentage of an area’s population 60 and older for nutrition and supportive
home- and community-based services, disease prevention/health promotion services, elder rights programs, the National Family Caregiver Support
Program, and the Native American Caregiver Support Program.
1978—Title VII of the Rehabilitation Act Amendments established the first
federal funding for consumer-controlled independent living centers and
the National Council of the Handicapped under the U.S. Department of
Education.
1990—The Ryan White Comprehensive AIDS Resource Emergency Act
was meant to help communities cope with the HIV/AIDS epidemic.

Transportation policies
•

 970—The Urban Mass Transportation Act requires all new American mass
1
transit vehicles to come equipped with wheelchair lifts. Although the American Public Transportation Association delayed implementation, regulations
were issued in 1990.

of life is beyond the scope of this report. However, a number of significant
policies that are critical to helping those with chronic illness and disability
are provided (see Box 3-1).
The Americans with Disabilities Act (ADA) of 1990 and the ADA
Amendments Act of 2008 were considered national civil rights bills for
people with disabilities. The scope of these laws includes the public sector
(federal, state, and local governments) and the private sector (businesses
with 15 or more employees), mandating “reasonable accommodations” for
workers with disabilities. The ADA contains four mandate areas: employment protection; public service, including transportation and accessibility;
nondiscrimination in public accommodations and services offered by most
private entities; and telecommunication services. Given the committee’s
definition of “living well” as a self-perceived level of comfort, function,
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Privacy policies
•

•

 996—The Health Insurance Portability and Accountability Act provided the
1
first federal protections against genetic discrimination in health insurance.
The act prohibited health insurers from excluding individuals from group
coverage because of past or current medical problems, including genetic
predisposition to certain diseases.
2008—The Genetic Information Nondiscrimination Act was designed to
prohibit the improper use of genetic information in health insurance and
employment. The act prohibits group health plans and health insurers from
denying coverage to a healthy individual or charging that person higher
premiums based solely on a genetic predisposition to developing a disease
in the future. The legislation also bars employers from using individuals’
genetic information when making hiring, firing, job placement, or promotion
decisions.

Access to health care policies
•

 965—Medicare and Medicaid, established through passage of the Social
1
Security Amendments of 1965, provides federally subsidized health care
to disabled and elderly Americans covered by the Social Security program.
These amendments changed the definition of disability under the Social
Security Disability Insurance program from “of long continued and indefinite
duration” to “expected to last for not less than 12 months.”

and contentment with life, the role that the ADA has played in the lives of
those with disability is immeasurable.
Although the ADA has proven essential for those with chronic illness,
its implementation has significant disparities by condition. More specifically, analyses suggest that provisions of the ADA disproportionately under
protect people with psychiatric disabilities (Campbell, 1994). Research also
has found that people with visual impairments rate the ADA lower than
do people with hearing and mobility impairments (Hinton, 2003; Tucker,
1997). Furthermore, the “doubly disadvantaged,” those with poor education and job skills plus a disability, do not appear to benefit in the long
term from the ADA (Daly, 1997). Overall, the ADA has narrowed the gaps
among those with and without disabilities in the areas of education and
political participation. However, the similar gap in employment has not
narrowed. The employment rate for those of working age with a disability
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is 75 percent of those with a nonsevere disability and 31 percent of those
with a severe disability. For those without a disability, the employment rate
is 84 percent (U.S. Census Bureau, 2010).
Other major concerns that impact the ability of those with chronic illness to live well are income and housing: 27.9 percent of those of working
age with disabilities live below the poverty level compared with 12.5 percent of the general population (U.S. Census Bureau, 2011). SSDI is available to those who have worked long enough to pay taxes and are deemed
disabled, and Social Security Income (SSI) is available for those deemed disabled and poor. Both programs require that (1) the recipient be deemed
unable to complete work done previously or able to adjust to other work
and (2) the disability persists for at least one year in duration. In 2008, the
average SSDI payment was $12,048 per year, or 116 percent of the federal
poverty level (FPL) for one person. Recent data suggest that for those on
SSI income, housing costs consume somewhere between 60 and 140 percent
of income (NAMI, 2010). Many with disabilities struggle to find affordable
and accessible housing, despite the existence of disability-specific housing
legislation and other U.S. Housing and Urban Development programs to
provide affordable housing.
Caregivers of those with chronic illness often struggle with maintaining
their own health and well-being as they care for their loved one. The Family
and Medical Leave Act entitles eligible covered employees up to 12 weeks
of job-protected, unpaid leave during any 12-month period in order to care
for family members with a serious health illness or their own serious health
illness; the employee maintains group health benefits during this leave. Even
for those with the ability to maintain a job, recent data suggest that one
of the largest causes of home foreclosures is a medical crisis. Specifically,
a study of those going through home foreclosure in four states found that
medical crises contributed to half of all home foreclosure filings (Robertson
et al., 2008).
Public policies that address the next level of Frieden’s pyramid, changing the context in order to make individuals’ default decisions healthy,
include state and local clean indoor air and smoke-free laws and ordinances as well as state tobacco taxes. Although the role of government in
U.S. health care delivery has long been a contentious one (Starr, 1982), the
case of tobacco control illustrates that a chronic disease risk factor can be
amenable to U.S. public policy intervention. Data from the CDC celebrate
“the 58.2 percent decrease in the prevalence of smoking among adults
since 1964 [which] ranks among the 10 great public health achievements
of the 20th century” (IOM, 2011). As described in For the Public’s Health:
Revitalizing Law and Policy to Meet New Challenges (IOM, 2011), “the
tobacco story also provides a rich example of a suite of public health inter-
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ventions (including the power to tax and spend, indirect regulation through
litigation, and intervening on the information environment), several of
them public policies, to improve population health, specifically by reducing
mortality and morbidity due to its use.” As outlined in the 2000 Surgeon
General’s Reducing Tobacco Use report (HHS, 2000), beginning in 1950,
“the series of Surgeon General’s reports began meticulous documentation
of the biologic, epidemiologic, behavioral, pharmacologic, and cultural
aspects of tobacco use. . . . The past several years have witnessed major
initiatives in the legislative, regulatory, and legal arenas, with a complex set
of results still not entirely resolved.” The strides made in tobacco control
have a direct impact on improving the well-being of those both with and
without chronic illness.
Indeed, despite significant political obstacles, public health advocates
have successfully developed and implemented public policy to prevent
tobacco use at multiple levels of government. Halpin et al. (2010) outline
a broad set of policies aimed at reducing demand for/restricting the supply
of tobacco products that range from individual level interventions to broad
societal interventions. Although the public health effort to lower tobacco
use continues, the public policy lessons are generalizable to other areas in
which policy action is needed in order to improve health outcomes. Specific
policies include raising excise taxes on tobacco; lowering the cost of treatments for tobacco addiction; regulating exposure to environmental tobacco
smoke; regulating the contents of tobacco products; regulating packaging
and labeling; banning tobacco advertising, promotion, and sponsorship;
prohibiting tobacco sales to minors; regulating physical access to tobacco
products; and eliminating illicit tobacco trade (Halpin et al., 2010).
Public policies that address the third level of Frieden’s pyramid and
target long-lasting protective interventions include insurance mandates that
require coverage of preventive services, like colonoscopies and immunizations. Those with functional impairment or disability are particularly susceptible to poor health behaviors given their mental, social, and economic
burden as well as their family and caregiver stress. Growing evidence
indicates that a comprehensive approach to prevention can save long-term
health care costs, mitigate needless suffering, and improve overall wellbeing, but more evidence is needed to understand how these policies impact
people with MCCs.
Examples of public policies that prevent chronic disease in the general
population and reduce morbidity in those already living with a chronic
illness are highlighted in Box 3-2. Chapter 4 on community-based intervention provides additional details on policies and interventions that affect
lifestyle behaviors, screening and vaccination, and other inventions such as
self-help and disease management.

Copyright © National Academy of Sciences. All rights reserved.

Living Well with Chronic Illness: A Call for Public Health Action

130

LIVING WELL WITH CHRONIC ILLNESS

BOX 3-2
Examples of Public Policies Aimed at
Preventing Chronic Disease
Increase physical activity
•
•
•
•
•
•
•
•
•
•

Increased access to places for physical activity (e.g., walking trails in parks)
(infrastructure)
Enhanced school-based physical education classes (institutional policy)
Urban design of neighborhoods with proximity to retail, schools, and recreation areas (zoning regulation)
Point-of-service signs to increase stair walking (institutional policy)
Street closures (institutional policy)
Widening sidewalks (building codes)
Bicycle paths (urban design, transportation, regulations)
Creation of bicycle parking (institutional policy, building codes)
Bicycle racks on trains and buses (institutional policy, transportation,
regulations)
Car, road, and fuel taxes (tax)

Improve diet
•
•
•
•
•
•
•
•

 an on use of trans fatty acids in restaurants (law)
B
Menu labeling in restaurants (law)
Removal of vending machines in schools (institutional policy)
Adding salad bars at schools (institutional policy)
Incentives for putting supermarkets in neighborhoods (zoning regulation)
Creation of farmers’ markets (institutional policy)
Limitation on advertising of high-caloric, low-nutrition foods directed at
children (law)
Tax on high-caloric, low-nutrition foods (tax)

SOURCE: Copyright © Katz, M.H. 2009. Structural interventions for addressing chronic health
problems. Journal of the American Medical Association 302(6):683–685. All rights reserved.

Policies Aimed at Clinical Interventions
The burden of chronic disease is staggering. Chapter 2 summarizes
the burdens experienced by those affected, which range from a number of
debilitating medical illnesses to disease self-management challenges, accompanying psychological health issues, and frequent social consequences for
employment, education, parenting, etc. Families of the chronically ill are
also impacted. Hardships for family members often include caregiver stress
and economic consequences. Some of these issues can be addressed by appropriate evidence-based public policies aimed at individuals, communities,
and populations. However, meeting the multiple needs of these individuals
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and their families remains an expensive proposition, and there is limited
knowledge of which public policies are most instrumental in helping those
with chronic illness to live well.
In terms of effective health care delivery, the Chronic Care Model
(CCM) (Wagner et al., 1996) has long been a useful framework for attending to the multiple issues for managing chronic disease, ranging from
self-management support to delivery system designs, decision support, information technology, community linkages, and health care organizations.
The CCM model and its limitations are outlined in detail in Chapter 1. Five
of the six elements in this model fall within the health care system, highlighting the need for better coordination among the elements of the CCM
in a global care or support process and for more use of health information
technology. Chapter 6 identifies particular ways in which community linkages can be used as part of a more comprehensive plan for self-management
support (Ackermann, 2010).
Separate from limited models like the CCM, the current health system does not incentivize care coordination for those with chronic illness.
Chapter 6 highlights aspects of the ACA aimed at government public health
agencies, many of which currently provide health care services to the uninsured; with full implementation of the ACA anticipated in 2014, the law
will provide access to health insurance for most Americans. However, the
ACA does not mandate major changes in how the United States delivers
and pays for most health care services but instead tests new and innovative models of reimbursement; this is described in more detail later in this
chapter.
The current method of paying for most health care services in the
United States continues to be fee-for-service (FFS), which creates financial
incentives for doctors and hospitals to focus on the volume and intensity of
services delivered rather than the quality, cost, or efficiency of care delivery
(Council of Economic Advisers, 2009). Moreover, FFS does very little to
support models like the CCM or the patient-centered medical home model
(PCMH), which are centered on strong primary care. Starfield and others
(Starfield, 2010; Starfield et al., 2005) have demonstrated that a strong primary care foundation can reduce costs and improve quality of care, prevent
disease and death, and provide a more equitable distribution of health care
services. In order to promote the delivery of high-value primary care and
preventive services and reward improved outcomes, new models of provider
payment that align incentives to support those with chronic illness while
stabilizing and/or reducing total health care costs should be more broadly
implemented (Bailit et al., 2010).
A crucial component of health system reform is fixing the current
provider payment reimbursement system (Landon et al., 2010). There are
a number of reimbursement models designed to better support and coordi-
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nate care for those with chronic illness, many of which will be pilot-tested
as part of federal health reform, outlined below. These include enhancing
FFS payments to provide support for care coordination; comprehensive
global payment models that share reimbursement across providers (Goroll
et al., 2007); and hybrid reimbursement models that incorporate FFS, adjusted prospective payment, and performance-based compensation (Baker
and Doherty, 2009). Many of the PCMH demonstration projects include a
hybrid payment model (Bitton et al., 2010). Peer-reviewed evaluations of
the various reimbursement models are provided in more detail in Chapter 6.
Landon et al. (2010) point to the reality of monetary incentives, stating
that “economic theory suggests that implementing appropriate incentives
through payment reform will result in primary care practices evolving
over time toward the medical home ideal.” The increased reimbursement
can be used for a myriad of purposes: hiring care coordinators to support
those with chronic illness; extending office hours to include evening and
weekend availability; and purchasing or upgrading electronic health record
(EHR) systems that support enhanced patient-provider communication and
self-management.
THE AFFORDABLE CARE ACT
As briefly described above, the Patient Protection and Affordable Care
Act (P.L. 111-148) and the Health Care and Education Reconciliation Act
(P.L. 111-152)—together referred to as the Affordable Care Act or ACA—
provide a number of reforms and opportunities that have the potential to
improve the lives of individuals with chronic illness. In addition, the law
gives new rights to those who have previously faced difficulties obtaining health insurance—a problem often faced by those living with chronic
illness. For example, the law allows young adults under 26 to maintain
coverage through their parents’ health insurance, ends lifetime and most
annual limits on care, and gives patients access to recommended preventive
services without cost sharing. Importantly for those with chronic illness, it
also bans insurance companies from denying coverage because of a person’s
preexisting medical illness.
A number of specific provisions are discussed below, and Annex 3-1
(at the end of the chapter) details a number of additional provisions that
impact those living with chronic illness. In addition to the detailed description of the law provided below, in Chapter 6 the committee evaluates how
the ACA can be used to help align public health and clinical care services
in order to promote living well for those with chronic illness.
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New Coverage Options and Subsidies to Purchase Insurance
By January 1, 2014, the ACA will require most individuals in the
United States to obtain health insurance. Coverage options for the currently
uninsured include the creation of state-based health insurance exchanges
and the expansion of the Medicaid program. The Congressional Budget Office projects that 32 million people will be made newly eligible for insurance
coverage either through their state’s exchange or through the Medicaid expansion. In addition, eligible individuals and families will receive tax credits
to cover premiums and cost sharing for qualified health plans purchased in
a state exchange.
The state insurance exchanges created through the ACA aim to create
efficient and competitive health insurance markets through which individuals and small businesses can purchase health insurance coverage. All
qualified health plans in the new exchanges will be required to offer the
“essential health benefits package” as defined by the law and will include at
least the following general categories (as well as the items and services covered within the categories): ambulatory patient services; emergency services;
hospitalization; maternity and newborn care; mental health and substance
use disorder services, including behavioral health treatment, prescription
drugs, and rehabilitative and habilitative services and devices; laboratory
services; preventive and wellness services and chronic disease management;
and pediatric services, including oral and vision care.1 For many living with
chronic illness, this new coverage provides important opportunities to access affordable, quality health insurance.
In addition to the new exchanges, starting January 1, 2014, Medicaid
will be expanded to cover all individuals below 133 percent of the federal
poverty level. Under the new Medicaid eligibility criteria, an estimated
14 million uninsured nonelderly adults and children will be eligible for
Medicaid in 2014 (Ku, 2010). New Medicaid enrollees who qualify for
Medicaid under the expansion are entitled to “benchmark” or “benchmarkequivalent” coverage.2 The U.S. Department of Health and Human Services
(HHS) secretary will define benchmark coverage, but this coverage must
include all essential health benefits (as defined for the state exchange), including prescription drug coverage and mental health services.
1 Qualified

health plans operating in the state exchange are subject to the Mental Health
Parity and Addiction Equity Act of 2008. Generally, the act requires that the financial requirements and treatment limitations imposed on mental health and substance use disorder benefits
not be more restrictive than the predominant financial requirements and treatment limitations
that apply to substantially all medical and surgical benefits.
2 Benchmark coverage is based on Federal Employees Health Benefits insurance coverage,
state employee coverage, and coverage offered by the health maintenance organization in the
state that provides coverage for the largest number of non-Medicaid enrollees.
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New Care Options for Those Living with Chronic Illness
A number of provisions in the ACA are targeted specifically to those
living with chronic illness. For example, the law gives states an opportunity
to offer Medicaid enrollees home- and community-based services and supports before individuals need institutional care. As of October 1, 2011, the
new Community First Choice Option now provides states with the option
to offer, through a Medicaid state plan amendment, home- and communitybased attendant services and supports for certain Medicaid enrollees with
disabilities whose income is up to 150 percent of FPL. These services and
supports are intended to assist disabled individuals in accomplishing activities of daily living (such as eating, toileting, grooming, dressing, bathing,
and transferring), instrumental activities of daily living (such as meal planning and preparation; managing finances; shopping for food, clothing, and
other essential items; and performing household chores), and health-related
tasks.
In addition, the new Medicaid health home provision will provide a
new care option for those living with chronic illness. Beginning January 1,
2011, states were allowed to amend their state Medicaid plan and to assign
Medicaid enrollees with chronic illnesses to a “health home” selected by
the beneficiary. Health home services, provided by a designated provider,
a team of health care professionals, or a health team, include (1) comprehensive care management, (2) care coordination and health promotion,
(3) comprehensive transitional care, (4) patient and family support, (5)
referral to community and social support services, and (6) use of health
information technology to link services. Medicaid enrollees eligible for
these health home services must meet one of three categories: (1) have at
least two chronic illnesses (including mental health illnesses and substance
abuse disorders), or (2) have one chronic illness and be at risk of developing a second one, or (3) have a serious and persistent mental health illness.
Finally, the ACA made important new investments in community health
centers, which predominantly serve individuals and families with low income, many of whom have chronic illnesses. Currently, there are approximately 1,100 community health centers nationwide, serving 19 million
patients at 7,900 sites. The ACA provided an additional $11 billion over 5
years for community health centers, which provide preventive and primary
care to patients of all ages regardless of ability to pay. The majority of these
mandatory dollars—$9.5 billion—will go to create new centers and expand
care at existing centers. Another $1.5 billion will support construction and
renovation projects.
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New Care Concepts
Because the delivery of care is often fragmented, the ACA authorizes
a number of new care concepts that are designed to improve care coordination and delivery especially for those living with chronic illness. For
example, the ACA established a new entity within Centers for Medicare
and Medicaid Services (CMS), the Centers for Medicare and Medicaid
Innovation (CMI). CMI will test various innovative payment and service
delivery models to ascertain if and how these models could reduce program
expenditures while preserving or enhancing the quality of care provided
to individuals enrolled in Medicare, Medicaid, and the Children’s Health
Insurance Program (CHIP).
CMI intends to prioritize testing models that could significantly aid
those with chronic illness, including models that
•
•
•
•
•
•
•
•
•

use comprehensive care plans;
promote care coordination between providers;
support care coordination for chronically ill patients at high risk
of hospitalization;
use medication therapy management;
establish community-based health teams;
promote patient decision-support tools;
fund home health providers who offer chronic care management;
promote greater efficiency in inpatient and outpatient services; and
use a diverse network of providers to improve care coordination
for individuals with two or more chronic illnesses and a history of
prior hospitalization.

As outlined by CMI, the focus falls under three major areas: (1) patient
care models (“developing innovations that make care safer, more patientcentered, more efficient, more effective, more timely, and more equitable”);
(2) seamless coordinated care models (“models that make it easier for doctors and clinicians in different care settings to work together to care for
Medicare, Medicaid, and CHIP beneficiaries”); and (3) community and
population health models (“steps to improve public health and make communities healthier and stronger”). CMI will test models that promote better
clinical care and health outcomes as well as reduce costs.
In addition to the creation of CMI, the ACA creates a new Medicare
Shared Savings Program to incentivize groups of providers and suppliers to
work together through accountable care organizations (ACOs). The goal of
the shared savings program is to promote accountability and better care coordination for Medicare FFS beneficiaries. Starting January 1, 2012, professionals who organize into certified ACOs are eligible to receive additional
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payments for shared savings if the ACO: (1) meets the quality performance
standards set by the HHS secretary and (2) spends below the established
benchmark amount for a given year. Chapter 6 provides detailed information about how ACOs could be used to incentivize care coordination among
multiple types of providers, including governmental public health agencies
(GPHAs) and community-based organizations.
ACA Prevention Policies
The ACA also includes provisions to prevent illness. Preventing disease
is especially important for those living with chronic illness.
The ACA establishes a National Prevention, Health Promotion, and
Public Health Council to prioritize prevention across the federal government. The council, composed of senior officials across government, is
designed to evaluate and coordinate prevention activities and the focused
strategy across departments of promoting the nation’s health. As outlined
in the IOM report For the Public’s Health: Revitalizing Law and Policy to
Meet New Challenges (IOM, 2011), the council:
1. Creates a structure that specifically crosses government lines and
brings different sectors of government to the table to talk about
health in a structured way.
2. Engages both the legislative and executive branches at very high
levels in an ongoing fashion.
3. Focuses on creation and agreement on strategy to achieve outcomes, one of the key points in the committee’s first report.
4. Enables engagement of a broader range of nongovernment interests
and input through an advisory mechanism.
In addition, the ACA contains multiple provisions to strengthen coverage of preventive services, both inside and outside the new health insurance exchanges. As of January 1, 2011, all new private insurance plans
are required to cover a range of preventive services with no cost sharing,
including any services given an A or B recommendation by the U.S. Preventive Services Task Force (USPSTF); any vaccination recommended by CDC’s
Advisory Committee on Immunization Practices; and certain preventive
services for children, adolescents, and women.3
As of January 1, 2011, Medicare will offer full coverage for an “annual
3 These

provisions do not apply to health plans that are grandfathered—meaning that existing health plans are exempt as long as they do not change specific factors detailed in regulation, such as cost sharing. As existing health plans make changes over the next several years,
it is expected that eventually most plans will fall under the requirement.
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wellness visit” that includes a health risk assessment and customized prevention plan. In addition, all USPSTF-recommended services covered under
Medicare must be provided with no cost sharing. In the Medicaid program,
in 2013 and later, states that cover USPSTF-recommended services will receive a 1 percent enhancement to their federal match for those services. In
addition, in 2013 and 2014, the ACA requires state Medicaid programs to
pay primary care physicians for primary care services at the same rate, or
greater, as the Medicare payment rate for these services.
In addition to strengthening coverage of preventive services, the ACA
created the Prevention and Public Health Fund (PPHF), which provides
mandatory funding for public health. The PPHF was set at $500 million in
fiscal year 2010 and will increase to an annual total of $2 billion for 2015
and all ensuing years. To date, the PPHF has been used to strengthen the
health and public health workforce, expand existing Public Health Service
Act programs, bolster public health infrastructure through grants to states,
and create and maintain new health promotion programs. The most prominent of these is the Community Transformation Grant (CTG) program,
which aims to support communities in creating comprehensive change in
the factors that affect people’s health across multiple environments.
The CTG program authorizes the HHS secretary to award competitive
grants to state and local governmental agencies and community-based organizations for implementation, evaluation, and dissemination of evidencebased community preventive health activities. These community prevention
activities will be aimed at reducing chronic disease rates, preventing the
development of secondary illnesses, addressing health disparities, and developing a stronger evidence base of effective prevention programming. Not
only is this investment in chronic disease prevention unprecedented; it also
represents an opportunity to transform how communities and government
work together to solve large complex problems, like preventing chronic
disease, reducing health inequities, and (potentially) containing health care
costs. In September 2011, HHS awarded $103 million in funding to 61
recipients through the CTG program, and a concerted effort is under way
to extract early results from the program that demonstrate impact.
HEALTH IN ALL POLICIES AND HEALTH IMPACT ASSESSMENTS
The committee discussed the need to think broadly about how public policy can improve the lives of those with chronic illness. The health
research community typically focuses its attention on traditional health
agencies, such as HHS or state and local health agencies. However, there
is a growing recognition that policy decisions across a broad range of
government agencies can influence human health, positively or negatively.
The concept of Health in All Policies (HIAP) reflects this recognition and
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underscores the importance of considering the links between health and a
wide set of government policies.
In some fields, the link to health is well established. For example,
environmental factors can influence human health and development in
a myriad of ways. Accordingly, there is a robust field of environmental
health research, and environmental policies are often developed in ways
that take into account the potential impact on health. In other policy fields,
understanding the intersection with health is a newer concept. For example,
transportation policy has not traditionally been a major area of research interest for health researchers, despite the fact that transportation access and
design can have profound impacts on the health of individuals and communities. For example, the availability of public transportation decreases
harmful pollution, creating safe throughways for “active transportation,”
such as biking; walking can increase physical activity and improve health;
providing affordable transportation options in low-income communities
improves access to jobs and to healthful food outlets.
Key to the successful achievement of a HIAP approach is avoiding unidirectional benefits. That is, the goal is not simply to bend policy decisions
in all areas to suit the demands of the health research and advocacy community. Rather, the interrelationships between health and other social goods
mean that the same policies that promote health will, in many cases, also
serve other policy goals. For example, improved physical fitness is broadly
considered to be a necessary response to address the child obesity epidemic
in America. At the same time, improved physical fitness has been linked to
improved academic performance. Therefore, school-based programs that
offer time and opportunity for safe physical exercise could potentially improve children’s health as well as their academic performance.
In 2010, the World Health Organization (WHO) and the Government
of South Australia convened an International Meeting on Health in All
Policies. The meeting drew on more than two decades of WHO work developing the concept of intersectoral collaboration for health. The meeting
resulted in the “Adelaide Statement on Health in All Policies,” which urges
leaders and policy makers to “integrate considerations of health, wellbeing, and equity during the development, implementation, and evaluation
of policies and services” (Krech and Buckett, 2010).
Building on the work of WHO, several countries have taken broad
action to shift policy making toward the HIAP approach. The European
Union (EU), for example, adopted the HIAP framework as official policy
in 2006, building on successful implementation of a robust HIAP agenda
developed in Finland (Ministry of Social Affairs and Health and European
Observatory on Health Systems and Policies, 2006; Puska and Ståhl, 2010).
Europe now has an explicit policy that a health impact assessment will apply to all new key EU policies (Koivusalo, 2010). The HIAP approach has
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proven successful in several EU member states (Ministry of Social Affairs
and Health and European Observatory on Health Systems and Policies,
2006). For example, concurrent changes in agricultural, food manufacturing, and commercial policy in Finland led to a greatly improved Finnish
diet (e.g., reduced fat content, increased fruit and vegetable consumption),
leading to a drastic reduction in blood cholesterol levels; this produced
an 80 percent reduction in annual cardiovascular disease mortality rates,
increasing life expectancy by 10 years (Puska and Ståhl, 2010).
In addition to European countries, several of the Canadian Provinces
have adopted a HIAP framework. Québec, for example, enacted a law in
2001 that requires all agencies to consult the Minister of Health and Social
Services when they are formulating laws or regulations that could have an
impact on health (Chomik, 2007). Based on early successes in the provinces, the Health Council of Canada is in the process of bringing the HIAP
strategy to the national level through a “Whole-of-Government” initiative
(Health Council of Canada, 2010).
The concept of HIAP has not gained as much traction in the United
States compared with Europe and Canada (Collins and Koplan, 2009).
However, interest in the topic is slowly growing, and HIA work is under
way at the University of California, Los Angeles, the San Francisco Department of Public Health, and CDC. In October 2004, the Robert Wood Johnson Foundation and CDC came together to host a workshop in Princeton
including domestic and international HIA experts to determine the steps
needed to push the HIA field forward in the United States (CDC, [b]).
California has recently begun to shift its focus toward the HIAP framework. In 2010, Governor Schwarzenegger established a Health in All Policies Task Force charged with “identifying priority actions and strategies
for state agencies to improve community health while also advancing the
other goals of the state’s Strategic Growth Council” (California Health
in All Policies Task Force, 2010). The task force has identified numerous
opportunities for cross-sector policies to improve health and well-being,
including incorporating safety considerations for pedestrians and bikers
into street designs; ensuring access to smoke-free environments; and leveraging government spending to support healthy eating by using the state’s
procurement policy to incentivize healthier food concessions on state property. Furthermore, the task force has had success forming relationships and
building links between various sectors, which will form the basis of their
future work.
Throughout the European and Canadian governments that have adopted the HIAP approach, Health Impact Assessments (HIAs) have been
used as a primary tool for evaluating how policies and actions outside the
health sector will impact population health. According to WHO, a Health
Impact Assessment is a “means of assessing the health impacts of policies,
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plans, and projects in diverse economic sectors using quantitative, qualitative and participatory techniques” (WHO, [a]). In addition, HHS recommends HIAs as a planning resource for implementing Healthy People 2020,
recognizing that HIAs can provide recommendations to increase positive
health outcomes and minimize adverse health outcomes (CDC, [a]).
As the definition suggests, an HIA can be applied to many different
types of policy decisions. Doing an HIA of a policy may mean assessing
the likely impacts of a federal, state, or local law; a regulation issued by an
administrative agency at any of these levels; or the manner in which a law
or regulation is implemented. An HIA of a plan could refer to any publicor private-sector plan, and an HIA of a project can refer to a wide range of
construction, economic, or other projects.
In general, an HIA is performed before the policy, plan, or project is
implemented. The goal is to identify any potential impact on health before
it is too late to change course. Although the emphasis of an HIA is often
on preventing or mitigating any potential negative consequences, an HIA
can also be used to optimize health benefits or to identify potential missed
opportunities to improve health.
A challenging but promising element of HIAs is the need to collaborate
across sectors and disciplines. For example, an assessment of the potential
health impact of a new highway project may require involvement of health,
environmental, and transportation experts. The health experts alone may
need to include epidemiologists, community health experts, and physicians.
In addition, these experts must interact extensively with policy makers and
community members in order to meaningfully assess potential impacts.
This kind of interdisciplinary approach can lead to better decision making
with regard to the current project. Furthermore, it can inform public health
experts about a broad range of other policy areas, positioning them to better identify opportunities for health improvement in the future (Rajotte et
al., 2011).
CONCLUSION
The challenge of living well with chronic illness is shared by individuals
and families, communities, health care providers, workplaces, organizations, and communities. Numerous public policies are critical to maintaining function and independence for chronically ill populations who are
most disadvantaged in terms of income and/or disability for living well
with chronic illness. These include important social policies and programs
like SSI, SSDI, and the ADA, as well as numerous other public policies that
create healthy environments in which to live.
There are also a number of health care policies that directly impact
those with chronic illness through better coordination of health care deliv-
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ery, many of which were included in recently passed federal health reform,
the ACA. However, a system of coordinated policies and supports to assist
those with chronic illness to live well is rare and not broadly considered
by many policy makers. Better integration of health care policy and public
health policy and assessing which policies are most effective at improving
the function and well-being of those with chronic illness can ultimately lead
to better health and economic outcomes.
In order to assist those with chronic illness to live well, the model
adopted by the committee for this report and outlined in Chapter 1
(Figure 1-1) highlights the need to understand the complicated relationship
among myriad determinants of health, health policies and other interventions, and the spectrum of health status. Adopting a HIAP strategy provides
an opportunity to apply this model. Given its interdisciplinary approach to
policy making, the HIAP framework creates synergistic improvements in
overall health status via the assessment of the health implications from both
health and nonhealth public- and private-sector policies. As such, HIAP can
help to integrate health care and public health policy and better coordinate
with various social supports and programs that are critical in helping those
with chronic illness to function independently and live well.
RECOMMENDATIONS 7–8
The statement of task question asks what policy priorities could advance efforts to improve life impacts of chronic disease. In response, the
committee makes two recommendations, derived from the discussion above.
Recommendation 7
The committee recommends that CDC routinely examine and adjust
relevant policies to ensure that its public health chronic disease management and control programs reflect the concepts and priorities embodied in the current health and insurance reform legislation that are
aimed at improving the lives of individuals living with chronic illness.
Recommendation 8
The committee recommends that the secretary of HHS and CDC explore and test a HIAP approach with HIAs as a promising practice on
a select set of major federal legislation, regulations, and policies, and
evaluate its impact on health related quality of life, functional status,
and relevant efficiencies over time.
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ANNEX 3-1 The Affordable Care Act: Provisions Impacting Chronic
Illness
Provision

Description

Title I
Extension of Dependent
Coverage
Sec. 1001

Mandates all group health plans and health insurance
issuers offering group or individual health insurance that
also offers dependent coverage to allow dependents to
remain on their parent’s health insurance until they turns
26 years of age.

Appeals Process
Sec. 1001

Group health plans and health insurance issuers
offering group or individual health insurance coverage
must implement an effective internal appeals process
for coverage determinations and claims, including
appropriate notice of the process and the availability
of any consumer assistance to help enrollees navigate
their appeals. The plan must allow enrollees to review
their files, present evidence and testimony as part of the
appeals process, and receive continued coverage pending
the outcome of the appeal.

Health Insurance Consumer
Information
Sec. 1002

Grants to states or Health Benefit Exchanges to establish,
expand, or offer support for offices of health-consumer
assistance or health insurance ombudsmen programs.

National Diabetes Prevention
Program
Sec. 1050

Authorizes a national program focused on reducing
preventable diabetes in at-risk, adult populations.

Immediate Access to Insurance
for Uninsured Individuals with
a Pre-existing Condition
Sec. 1101

Temporary high-risk health insurance pools have
been established for individuals who have preexisting
conditions and have been uninsured for at least 6 months.
Pools provide health insurance coverage to eligible
individuals; cover at least 65 percent of the costs of
benefits; ensure that the out-of-pocket expense limit is
no greater than the limit for high-deductible plans; vary
premiums only by family structure, geography, actuarial
value of the benefit, age, and tobacco use; and include an
appeals process to enable individuals to appeal decisions
under this section.

Closing the Medicare
Prescription Drug “Doughnut
Hole”
Sec. 1101

Medicare beneficiaries who reached the Medicare
prescription drug coverage gap or “doughnut hole” in
2010 received a $250 rebate. To close the “doughnut
hole,” coinsurance for generic drugs in the coverage gap
will be reduced beginning in 2011, and a reduction in
coinsurance for brand-name drugs in the gap begins in
2013.
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ANNEX 3-1 Continued
Provision

Description

Affordable Choices of Health
Benefit Plans (Exchanges)
Sec. 1311

Each state must establish an American Health Benefit
Exchange and a Small Business Health Options Program
(SHOP) Exchange to facilitate the purchase of qualified
health plans.

Title II
Medicaid Expansion:
Coverage for the Lowest
Income Populations
Sec. 2001

New eligibility for Medicaid beginning on January 1,
2014, for individuals under age 65 earning an income
that does not exceed 133 percent of the federal poverty
level.

Community First Choice
Option
Sec. 2401

An optional Medicaid benefit through which states could
offer home- and community-based attendant services
and supports to Medicaid beneficiaries with disabilities
and whose income does not exceed 150 percent of the
federal poverty line for activities of daily living beginning
October 1, 2011.

Removing Barriers to Homeand Community-Based
Services
Sec. 2402

This provision gives states the option to provide more
types of services through a state plan amendment (rather
than a Medicaid waiver) for qualified disabled Medicaid
individuals. They can provide targeted services to
specific populations and extend full Medicaid benefits
to individuals receiving home- and community-based
services, but they may not limit the number of individuals
eligible for home- and community-based services.

Money Follows the Person
Rebalancing Demonstration
Program (MFP)
Sec. 2403

Extends the “Money Follows the Person Rebalancing
Demonstration” through September 30, 2016, and
adjusts the time period of required institutional residence
(individuals must reside in an inpatient facility for no less
than 90 consecutive days).

Providing Federal Coverage
and Payment Coordination for
Dual Eligible Beneficiaries
Sec. 2602

The Federal Coordinated Care Office, housed in CMS,
will bring together officials of the Medicare and Medicaid
programs to more effectively integrate benefits under
these programs and to improve coordination between
federal and state governments for individuals eligible
for benefits under both Medicare and Medicaid (dual
eligibles).

State Option to Provide
Health Homes for Enrollees
with Chronic Conditions
Sec. 2703

States have the option to amend their Medicaid benefits
to enroll Medicaid beneficiaries with chronic illnesses
into a health home selected by the beneficiary (including
services that are provided by a designated provider, a
team of health care professionals, or a health team).
continued
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ANNEX 3-1 Continued
Provision

Description

Title III
Hospital Value-Based
Purchasing Program
Sec. 3001

Establishes a value-based purchasing (VBP) program for
hospitals participating in Medicare starting in fiscal year
2013. Under this program, a percentage of the hospital
payment is tied to hospital performance on quality
measures related to common and high-cost conditions.

The National Strategy for
Quality Improvement in
Health Care (“National
Quality Strategy”)
Sec. 3011

A national strategy to improve the delivery of health care
services, patient health outcomes, and population health,
including a comprehensive strategic plan to achieve
priorities identified by the HHS secretary.

Center for Medicare &
Medicaid Innovation
Sec. 3021

This new center will test various innovative payment
and service delivery models to determine how these
models reduce program expenditures while preserving
or enhancing the quality of care provided to individuals
enrolled in Medicare, Medicaid, and the Children’s
Health Insurance Program.

Medicare Shared Savings
Program
Sec. 3022

A program that incentivizes groups of providers and
suppliers to work together through accountable care
organizations (ACOs) with the goal of promoting
accountability, and thus better care coordination, for
Medicare fee-for-service patient populations.

National Pilot Program on
Payment Bundling
Sec. 3023

A national pilot program encouraging hospitals, doctors,
and postacute care providers to improve patient care
and achieve savings for the Medicare program through
bundled payment models.

Extension for Specialized
Medicare Advantage Plans for
Special Needs Individuals
Sec. 3205

Extends the Medicare Advantage Special Needs Plan
(SNP) program through 2013.

Establishing Community
Health Teams to Support the
Patient-Centered Medical
Home
Sec. 3502

Grants to states, state-designated entities, and Indian
tribes to establish community health teams. The health
teams will make it possible for local primary care
providers to better address disease prevention and chronic
illness management by facilitating collaboration between
these providers and existing community-based health
resources.

Medication Management
Services in Treatment of
Chronic Disease
Sec. 3503

A grant program for medication management services
provided through the Patient Safety Research Center
(Section 3501) to aid pharmacists in implementing
medication management services for the treatment of
chronic illnesses.
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ANNEX 3-1 Continued
Provision

Description

Patient Navigator System
Sec. 3510

“Patient navigators” will coordinate health care services
needed for the diagnosis and treatment of chronic
illnesses. Patient navigators will also facilitate the
involvement of community organizations in assisting
individuals who are at risk for or who have chronic
illnesses to receive better access to high-quality health
care services.

Title IV
National Prevention Council
Sec. 4001

The National Prevention, Health Promotion and Public
Health Council’s main responsibilities will include
coordination and leadership at the federal level and
among all federal departments and agencies with respect
to prevention, wellness, and health promotion practices,
the public health system, and integrative health care in
the United States; development of a national prevention
strategy; and recommendations to the president and
Congress concerning the nation’s most pressing health
issues.

Prevention and Public Health
Fund
Sec. 4002

Establishes a Prevention and Public Health Fund in
HHS. The fund will provide for an expanded national
investment in prevention and public health programs to
improve health and help contain health care costs.

Medicare Personalized
Prevention Plan
Demonstration Project
Concerning Individualized
Wellness Plan
Sec. 4103

Medicare must cover annual wellness visits and
personalized prevention plan services with the creation of
an individual plan that includes completion of a health
risk assessment (HRA) and takes into account the results
of the HRA.

Removal of Barriers to
Preventive Services in
Medicare
Sec. 4104

Medicare will pay 100 percent (waiving beneficiary
coinsurance and deductibles) for covered preventive
services if the services are recommended with a grade of
A or B by the U.S. Preventive Services Task Force.

Improving Access to
Preventive Services for Eligible
Adults in Medicaid
Sec. 4106

Medicaid diagnostic, screening, preventive, and
rehabilitation services are expanded to include approved
clinical preventive services, recommended adult
vaccinations, and any medical and remedial services
recommended by a physician for the maximum reduction
of physical or mental disability and restoration of an
individual to the best possible functional level.

continued
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ANNEX 3-1 Continued
Provision

Description

Incentives for Prevention of
Chronic Disease in Medicaid
Sec. 4108

A program to award grants to states to provide incentives
for Medicaid beneficiaries who participate in programs
and demonstrate changes in health risk and outcomes by
meeting specific targets.

Community Transformation
Grants
Sec. 4201

Grants awarded to finance the policy, environmental,
programmatic, and infrastructure changes needed to
promote healthy living and reduce disparities in the
community.

Healthy Aging, Living Well;
Evaluation of CommunityBased Prevention and Wellness
Programs for Medicare
Beneficiaries
Sec. 4202

Grants awarded to state or local health departments
for a 5-year pilot program to provide public health
and community interventions, community preventive
screenings, clinical referrals for individuals with chronic
illness risk factors, and other preventive services to
individuals who are between ages 55 and 64.

Employer wellness programs
Sec. 4303

Programs to expand use of evidence-based prevention and
health promotion approaches in the workplace.

Title V
State Health Care Workforce
Development Grants
Sec. 5102

A competitive health care workforce development
grant program to enable state partnerships to complete
comprehensive planning and to carry out activities leading
to coherent and comprehensive health care workforce
development strategies at the state and local levels.
First, for planning grants to help states plan for current
and future health care workforce needs and, second,
for implementation grants to help state partnerships
implement activities that will result in a coherent
and comprehensive plan for health care workforce
development, addressing current and projected workforce
demands in the state.

Training Opportunities for
Direct Care Workers
Sec. 5302

A grant program to fund eligible entities to provide new
training opportunities for direct care workers who are
employed in long-term care settings and agree to work
in the field of geriatrics, disability services, long-term
services and supports, or chronic care management
for a minimum of 2 years following completion of the
assistance period.

Grants to Promote the
Community Health Workforce
Sec. 5313

A grant program to support community health workers
and to promote positive health behaviors and outcomes
for populations in medically underserved communities.
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ANNEX 3-1 Continued
Provision

Description

Co-Locating Primary and
Specialty Care in CommunityBased Mental Health Settings
Sec. 5604

Grants for coordinated and integrated services through
the colocation of primary and specialty care in
community-based mental and behavioral health settings.

Title VI
Patient Centered Outcomes
Research Institute
Sec. 6301(a)

A private, nonprofit institute to advance research on the
comparative clinical effectiveness of health care services
and procedures to prevent, diagnose, treat, monitor, and
manage certain diseases, disorders, and health conditions.
This research will assist patients, clinicians, purchasers,
and policy makers in making informed health decisions.
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Community-Based Intervention

INTRODUCTION
This chapter provides an overview of community-based interventions
aimed at helping people live well with chronic illness. It starts with a
discussion of the effects of preventive interventions, including healthy lifestyles, screening, and vaccination of persons living with chronic illness.
The chapter then discusses other interventions, including self-management,
disease management, treatment adherence management, complementary
and alternative medicine, cognitive training, and efforts to increase access
for and mobility among those with chronic illness. Finally, it makes the
case for monitoring and evaluating implementation of these interventions
and their effects and commenting on the need for dissemination and dissemination research.
PREVENTIVE INTERVENTIONS
Evidence-based preventive interventions recommended for the general
population are relevant to living well with chronic illness. In some cases,
such interventions can affect the disease process, progression, or complications of chronic disease. For example, the Look AHEAD trial for people
with diabetes has shown than an intensive 1-year intervention focusing
on diet, exercise, and weight loss improved weight, diabetes control, and
cardiovascular risk factors, with effects persisting 4 years after the intervention (Look AHEAD Research Group and Wing, 2010; Look AHEAD
Research Group et al., 2007). Even when a particular health behavior is
151
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not directly related to a person’s chronic illness (e.g., smoking and arthritis), adoption of healthy lifestyles by individuals with chronic illnesses can
serve to “strengthen the host,” optimize overall health, and make them less
vulnerable to further health threats and disability. Lifestyle behavior change
cannot generally substitute for effective medical management of chronic
illness, where it is available, but often supports “living well”—improving
quality of life, ameliorating symptoms, and optimizing functional status.
Below we summarize evidence related to benefits of preventive interventions for those with chronic illness as well as evidence-based strategies for
optimizing adoption of the preventive intervention. For this overview we
have relied primarily on systematic reviews and meta-analyses from such
groups as the U.S. Preventive Services Task Force (USPSTF), Cochrane
Database System Reviews, the Guide to Community Preventive Services of
the Centers for Disease Control and Prevention (CDC), and the Advisory
Committee on Immunization Practice (ACIP). In some cases, the research
summarized in these reviews has emphasized the benefits of prevention for
a particular chronic disease, but in general the body of research on living
well with chronic disease is limited.
Lifestyle Behaviors
Physical Activity
Increasing physical activity has a number of benefits for those with
chronic illnesses, including decreasing the risk of cardiovascular disease,
some cancers, and diabetes, as well as improving physical functioning
(Physical Activity Guidelines Advisory Committee, 2008). Physical activity
interventions have been shown to benefit those with chronic illnesses as well
as the general population. Whereas exercise can be expected to improve fitness in most individuals, for people with chronic illnesses, what is critical
is determining the effects on quality of life, function, and progression of
their illness. For example, a systematic review of physical activity trials in
cancer survivors reports improvements related to fatigue, functional aspects
of quality of life, anxiety, and self-esteem involving exercise (Speck et al.,
2010). For type 2 diabetes patients, structured exercise programs, physical
activity, and dietary advice from a physician potentially affect the disease
course, reducing HbA1c levels (Umpierre et al., 2011). The American College of Sports Medicine and the American Diabetes Association have issued
a joint position statement supporting participation in regular physical activity for individuals with type 2 diabetes (Colberg et al., 2010). Increasing physical activity through exercise also helps those with depression. A
Cochrane review of 23 randomized controlled trials (RCT) showed that
participants in exercise interventions showed greater reductions in depres-
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sion both following treatment and at longer-term follow-up compared with
a no-treatment control group (Mead et al., 2009), although, some methodological weaknesses were noted in the trials (e.g., inadequate blinding of
outcome assessment). Evidence also exists that exercise may help relieve depressive symptoms of older adults who have osteoarthritis (OA) (Yohannes
and Caton, 2010). The Arthritis Foundation and CDC, in their National
Public Health Agenda for Osteoarthritis (2010), recommended promotion
of low-impact aerobic and strength-building exercise for adults with OA
in the hip and/or knee. OA research indicates that land-based exercise decreases pain, fatigue, and stiffness and improves performance on functional
assessments (Callahan et al., 2008; Hughes et al., 2006). A Cochrane review
of exercise for knee OA concluded that both land-based and aquatic exercise has short-term benefit in terms of reduced pain and improved physical
functioning (Bartels et al., 2007; Fransen and McConnell, 2008).
Physical activity appears to be helpful to people with other chronic
illnesses as well. For example, aerobic physical activity, alone or when
included in multicomponent interventions, has also been shown to be
beneficial to patients with fibromyalgia syndrome, having moderate-sized
effects on pain, fatigue, depressed mood, and quality of life (Häuser et al.,
2009, 2010). A Cochrane review on exercise for fibromyalgia indicated
that moderate aerobic exercise may benefit overall well-being and physical function, whereas strength training appears more beneficial in terms of
reducing pain, tender points, and depression (Busch et al., 2007). A limited
number of studies have been conducted to test the effects of exercise on
dementia. Results of the studies have been mixed, and the methodology
has been of low to moderate quality, but some studies have indicated that
participation in exercise is associated with such outcomes as better mobility and physical performance and improvement in activities of daily living
(ADLs) (Blankevoort et al., 2010; Littbrand et al., 2011; Potter et al., 2011;
Vreugdenhil et al., 2011); however, it is unclear whether exercise has an
effect on cognitive functioning in this population (Littbrand et al., 2011).
Although substantial evidence has accrued for the benefits of physical
activity for people with a range of chronic illnesses, there is limited evidence
to indicate what type, duration, and intensity of exercise is most helpful for
improving function, quality of life, and disease progression for most chronic
illnesses, nor are there sufficient evidence-based programs to help individuals with chronic illnesses to successfully adopt and maintain exercise. A
survey conducted of physical activity programs for the elderly in seven U.S.
communities highlights the problems of both insufficient demands from this
population as well as insufficient program capacity. The survey showed
that the programs were serving only approximately 6 percent of the elderly
population; however, less than 4 percent of the programs had waiting lists
for their services (Hughes et al., 2005).
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There are few evidence-based community programs specifically for individuals with chronic illnesses that have been shown to increase physical
activity and improve outcomes, although programs developed for individuals with OA have been shown to be effective and successfully implemented.
For example, a randomized trial of the 8-week Arthritis Foundation’s Exercise Program intervention showed effects on pain, fatigue, and self-efficacy,
with symptom improvements maintained at follow-up 6 months later. The
prevalence of a particular chronic disease may limit the usefulness of having disease-specific physical activity programs for many chronic diseases.
However, physical activity programs that are adaptable to individual needs
may be appropriate for people with a range of chronic illnesses. An example
is EnhanceFitness, an evidence-based physical activity program developed
for older adults. EnhanceFitness is a 1-hour class that meets 3 times per
week and includes moderate intensity aerobic exercise, strength training,
flexibility, and balance-enhancing exercises. Benefits of the program include
prevention of age-related decline in health status as measured via the SF-36
health survey (Wallace et al., 1998) and improved physical performance
(Belza et al., 2006); participation in the program is also associated with
reduced health care costs for individuals making heavy use of the program
(Ackermann et al., 2008).
Several interventions are recommended by the CDC’s Guide for Community Preventive Services to increase physical activity (Community
Preventive Services Task Force, 2005a). Although these evidence-based
interventions have not necessarily been tested in populations with chronic
illnesses, several have been tested in older adults, who are more likely to
suffer from chronic illnesses. Individually tailored health behavior programs also have sufficient evidence to be recommended by the task force.
Such programs include evidence- and theory-based behavioral strategies
to modify behavior, including goal setting and self-monitoring, rewarding
positive changes in behavior, structured problem-solving skills, soliciting
social support for the behavior changes, and preventing relapse. Interventions to increase social support for physical activity in community settings,
such as exercise buddy systems or walking groups, are also recommended.
Community-wide campaigns that involve sustained effort to promote highvisibility messages about increasing physical activity have been shown to be
effective and may be combined with individual-level education/counseling
efforts. Finally, recommended policy changes and environmental interventions include community-scale and street-scale urban design and land use
policies, increased access to places for physical activity combined with
informational outreach, and point of decision prompts to use stairs (Community Preventive Services Task Force, [d]). Urban design features that
enhance activity include land use policies that influence the proximity of
stores and other destinations to residential areas, aesthetics and safety, and
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connectivity/continuity of sidewalks and streets (Community Preventive
Services Task Force, [b]).
Diet
Diet and physical activity are often linked when offering interventions for the prevention of chronic dieases. Although recommendations for
healthy diets come from a variety of sources, they offer similar patterns of
intake. Recommended Dietary Allowances (RDAs), Dietary Reference Intakes (DRIs), and the Dietary Guidelines for Americans are fairly consistent
in recommending a diet that maintains a healthy weight, encouraging a rich
intake of fresh fruits and vegetables (preferably those that are dark green,
red, or orange), complex carbohydrates (whole grains), and low-fat dairy
products and minimizing saturated fats (except for mono- or polyunsaturated fatty acids), lowering the consumption of salt, and taking in adequate
fluids. These recommendations are also consistent with the Healthy People
2010 and Healthy People 2020 targets.
Individuals with chronic illnesses may encounter socioeconomic issues that contribute to food insecurity, a situation in which individuals
have to make choices about how to spend limited income. Fresh fruits and
vegetables may be expensive, whereas rice and potatoes are not. Food insecurity may also encompass challenges in procuring or preparing adequate
food. Those with disabilities may have more problems with being able to
independently shop or cook food and may rely on prepared or processed
products, which are often high in salt and fat.
It is difficult for some older people to make healthy choices if they
have not been educated in the basics of nutrition. Identifying nutritional
deficiencies is often difficult, and both poor nutrition and obesity may have
underlying etiologies that are not directly caused by poor choices about
foods consumed. Eating can become a challenge for those who have to
navigate making healthy food choices adhering to the multiple public health
messages to consume less sodium, less fat, more unsaturated fats, less transfat, fewer triglycerides, more fruits and vegetables, as well as other dietary
modifications associated with managing their chronic illness.
Tobacco
Smoking cessation is an important behavior-change target for people
with chronic illnesses, particularly those whose illness is related to their
tobacco use (HHS, 1990). Data from the National Health Interview Survey indicate that many individuals with smoking-related chronic illnesses
continue to smoke; the prevalence of smoking among individuals with a
smoking-related chronic illness is 36.9 percent, 23 percent among individu-
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als with chronic illnesses that are not smoking related, and 19.3 percent
in people with no chronic illness (Rock et al., 2007). Gritz et al. (2007)
reviewed the literature with regard to benefits of smoking cessation and
effectiveness of interventions for individuals with cardiovascular disease,
chronic obstructive pulmonary disease, diabetes, asthma, cancer, and AIDS.
For these diseases, continued smoking has been shown to increase the risk
of disease exacerbation or complications. Smoking cessation interventions,
delivered primarily in health care settings or in the context of self-management programs, have shown mixed results with regard to efficacy. More
research is needed to determine optimal smoking cessation intervention
approaches for individuals with chronic illnesses, as well as whether existing smoking cessation services are effective and accessible to individuals
with chronic illness. A state of the science conference held by the National
Institutes of Health (NIH) on smoking cessation in adults (including special
populations) concluded that self-help strategies alone were not effective at
increasing cessation rates, but combined counseling and pharmacotherapy
were largely effective (Ranney et al., 2006). However, few studies focused
on ways to reach special populations, such as those with chronic illness.
One approach, intensive smoking cessation counseling delivered to hospitalized patients, has not been shown to be effective.
The 2008 nicotine dependence treatment guidelines (HHS and Public
Health Service, 2008) conclude that cessation treatment, including both
counseling and pharmacological treatment, is effective for smoking cessation in patients with cardiovascular disease, lung disease, and cancer, but
that there were insufficient trials in HIV/AIDS populations. For individuals
with psychiatric illnesses, who have high smoking rates compared with the
general population, smoking cessation pharmacological (buproprion SR
and nortriptyline for depressed individuals and nicotine replacement and
buproprion SR for individuals with schizophrenia) and counseling interventions have also shown effectiveness. The guidelines concluded that there is
insufficient evidence to indicate that individuals with psychiatric disorders
benefit more from interventions tailored to the psychiatric disorder or
symptoms than standard treatments. A more recent systematic review of
smoking cessation interventions for individuals with severe mental illness
confirmed that such individuals are able to quit smoking with pharmacological (buproprion and nicotine replacement therapy) and behavioral
interventions (individual and group therapy) that are effective in the general
population. Furthermore, those who are stable at the initiation of treatment
do not suffer increases in psychiatric symptoms (Banham and Gilbody,
2010).
Individuals with chronic illnesses can also benefit from community
efforts to encourage tobacco use cessation and reduce exposure to secondhand smoke. Tobacco policies in the community decrease exposure to
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secondhand smoke, and those in the workplace increase smoking cessation
and decrease secondhand smoke exposure. In the workplace, incentives and
competitions can be effective in increasing tobacco cessation when combined with other efforts. Recommended interventions for smoking cessation
include mass media campaigns when combined with other interventions, an
increase in the unit price of tobacco products, provider reminders with and
without provider education, reduced out-of-pocket costs for tobacco cessation, and multicomponent interventions that include telephone counseling
(Community Preventive Services Task Force, [a]).
Screening and Vaccination
USPSTF has developed recommendations for clinical preventive services
based on systematic reviews of the literature. With few exceptions, recommendations of USPSTF apply as well to people with chronic illnesses as they
do to people without chronic illness. The only exceptions to general prevention recommendations for people with chronic illnesses involve situations
where the presence of the chronic illness changes the magnitude of benefit
or harm from the specific preventive service. For example, if the chronic
illness reduces life expectancy to a substantial degree, the potential benefit
from the preventive service (e.g., screening mammography in women with
metastatic lung cancer) may be reduced and the preventive service becomes
inappropriate. Likewise, if the chronic illness increases the testing burden or
the potential psychological or physical harm of the preventive service (e.g.,
colorectal cancer screening in people with advanced dementia), again the
preventive service is inappropriate. As with individual preventive services
for anyone, it is important for the health care system to assist people with
chronic illnesses to consider the potential benefits and harms to make an informed decision about preventive services. Sometimes, people with chronic
illnesses may decide that the burden of testing and possible work-up and
treatment is not worth the potential benefit, or that the added burden of yet
another medication (even if prophylactic) is more than they are willing to
bear. Some people with chronic illnesses may decide that, given their situation, some preventive services are just not a high enough priority for them
to spend the time and energy (both physical and emotional) to engage in
them. In these situations, the health care systems should respect and support
the person’s decision (Sawaya et al., 2007).
Chronically ill individuals often suffer from multiple chronic conditions
(MCCs) (HHS, 2010), and thus relevant outcomes for preventive interventions may be broader than those traditionally used to assess effectiveness of
preventive services and include multiple domains. Some of these domains
may be represented by a multiplicity of measures that create difficulties for
clear, straightforward interpretation. The strategic framework on MCCs of
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the U.S. Department of Health and Human Services (HHS) identifies the
definition of relevant health outcomes for individuals with MCCs as one
of its priority objectives (HHS, 2010). Furthermore, the specific benefit of
a preventive intervention for individuals with chronic illnesses may not
be known. Randomized clinical trials of preventive services often exclude
individuals with chronic illnesses or recruit them in insufficient numbers
to allow subgroup analyses that could identify benefits and risks of the
intervention. The risk of harm from the intervention might be higher for
individuals with chronic illnesses. For example, in screening for cancer in
those with heart failure or chronic obstructive pulmonary disease (COPD),
consideration should be made of the risk of overtreatment and the individual’s ability to tolerate treatment if a cancer is identified. As another
example, people who are older and with chronic illnesses suffer more
complications from screening colonoscopy than do younger people without
chronic illnesses (Warren et al., 2009).
Influenza vaccines are one clinical preventive intervention for which
there is evidence of benefit for individuals with chronic illness. The PRISMA
study was a nested case-control study that evaluated the risk reduction of
influenza vaccine among adults between the ages of 18 and 64 with chronic
illness (Hak et al., 2005). In this age group, influenza vaccination prevented
78 percent of deaths, 87 percent of hospitalizations, and 26 percent of visits
to a general practitioner. Influenza vaccine is recommended for all individuals age 6 months and older, but special emphasis is placed on immunizing
individuals at higher risk of complications, including those with chronic
illnesses, such as pulmonary and cardiovascular disease (except hypertension); renal, hepatic, and hematological diseases; neurological disorders;
and metabolic disorders, such as diabetes. Individuals who are immunocompromised, because of either an illness or a treatment, are also a high
priority for influenza vaccine outreach (CDC, 2011).
Because these clinical preventive services are for the most part delivered
through health care settings, and individuals with chronic illnesses may
have more contact with the health care system, they may have increased
opportunities to receive preventive care. A study of preventive health care
in individuals with lupus found that they had comparable levels of cancer
screening to a general population sample and a sample of patients with
other chronic illnesses (diabetes, asthma, and heart disease). The sample
with lupus had higher rates of influenza vaccination and lower rates of
pneumococcal vaccination than the general population had, and the patients with other chronic illnesses had lower rates of both types of vaccination (Yazdany et al., 2010). Having a primary care provider and a
rheumatologist involved in care increased the likelihood that individuals
with lupus received the influenza vaccine. Baldwin and colleagues (2011)
studied preventive care in colorectal cancer survivors from the year prior
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to diagnosis to up to 8 years postdiagnosis using SEER (Surveillance,
Epidemiology, and End Results)–Medicare data. Patients with stage 0 or 1
colorectal cancer had higher rates of mammography screening and having
the influenza vaccine than did those with stage 2 or 3 cancer and controls.
For individuals with stage 2 or 3 cancer, their use of mammography and influenza vaccine increased from prediagnosis through posttreatment and survivorship phases, indicating that perhaps either the “teachable moment” of
the cancer diagnosis or their increased contact with the health care system
facilitated their receipt of preventive services (Baldwin et al., 2011).
The Guide to Community Preventive Services recommends a number of
measures to increase uptake of screening in the general population, which
would be likely to impact those with chronic illnesses as well. Education
efforts using one-to-one methods (breast and cervical cancer screening) or
small-group education (breast cancer screening only) as well as small media
(videos and print material to encourage people to obtain screening) have
shown to increase screening uptake. Client reminder systems (breast and
cervical cancer screening), a reduction in structural barriers (breast cancer
screening only), and a reduction in out-of-pocket costs (breast cancer screening only) also increase screening rates (Community Preventive Services Task
Force, [a]). Offering the influenza vaccination in the workplace to both
health care and non–health care workers is recommended for increasing influenza vaccination rates and would be a useful adjunct to offering vaccinations in health care settings (Community Preventive Services Task Force, [c]).
Barriers to Lifestyle Behavior Change for Individuals with Chronic Illness
Efforts to increase adoption of healthy lifestyle behaviors among individuals affected by chronic illness should be undertaken with sensitivity
to the additional barriers often faced by these populations. Individuals
with low socioeconomic status, and African Americans and Hispanics, are
more likely to experience chronic illnesses and impaired functional status
(Kington and Smith, 1997), and therefore they may live in neighborhoods
that have a high density of advertising of tobacco and alcohol products
and outlets where such products may be purchased (Barbeau et al., 2005;
Gentry et al., 2011), as well as poor access to fitness and recreation facilities, or supermarkets that sell fresh fruits and vegetables (Estabrooks et al.,
2003; Larson et al., 2009). Furthermore, fitness and recreation facilities, as
well as outdoor areas supporting physical activity, may not be accessible
or welcoming to individuals with disabilities (Rimmer et al., 2004, 2005).
Additionally, neighborhood safety is generally poorer in low socioeconomic
status (SES) neighborhoods (Wilson et al., 2004) and may disproportionately affect people with chronic illnesses, particularly those with functional
limitations who are more vulnerable to violence (Levin, 2011), falls, and
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physical barriers. Fear of violence in the community may suppress physical activity and also affects healthy eating patterns. Disparities such as
these point to the need for environmental and policy approaches to supporting healthy lifestyle behavior among individuals with chronic illnesses
(Brownson et al., 2006), including availability and accessibility of outlets
for physical activity and healthy eating, and addressing violence in the community (Cohen et al., 2010); such approaches may be even more important
for these populations than the general population.
Other Living Well Interventions
Self-Help Management
In 2005, 133 million people in America had at least one chronic illness
(Partnership for Solutions National Program Office, 2004). About 25 percent of individuals with chronic illnesses have activity impairments (Partnership for Solutions National Program Office, 2004). The management
of chronic illness often requires a multifactored approach among health
care team members, informal caregivers, and the patient. One approach to
minimizing the costs and instilling individual responsibility and confidence
is the development of self-management programs. These programs offer
information and behavioral strategies that provide tools for individuals to
use in caring for their chronic illness. These programs need to be based on
what the patients perceive as problematic, not on what health care providers think the focus of education should be (Lorig and Holman, 2003).
Self-management requires a set of skills that can be taught to individuals with chronic illness. These include problem solving, decision making,
resource utilization, developing a patient-provider partnership, and taking
action (Lorig and Holman, 2003). The development of self-management
strategies is often done on an individual case basis. The dissemination of
an evidence-based program for the self-management of chronic disease
in the community is a recent phenomenon (Lorig et al., 2005). A 6-week
program called the Chronic Disease Self-Management Program (CDSMP)
was developed by a group of investigators at Stanford University in the
1990s. The program dissemination was implemented and evaluated at
Kaiser Permanente, an integrated health care system that serves well over 8
million people (Lorig et al., 2005). In a 2-year follow-up, the investigators
examined health status and health resource utilization (Lorig et al., 2001a).
Health resource utilization, measured as the number of emergency room
and outpatient visits, was reduced, and there was an improvement in selfefficacy or the confidence in one’s ability to deal with health problems. In
a smaller study that measured outcomes after one year, there were similar
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results: fewer emergency room and outpatient visits, although the results
were not statistically significant (Lorig et al., 2001b).
Self-management of chronic diesases has since been evaluated in a
variety of clinical trials. There are conflicting reports of their effectiveness
and essential components (Chodosh et al., 2005). In a meta-analysis of the
literature, 780 studies were reviewed and 53 were selected for analysis,
including 26 diabetes programs, 14 osteoporosis studies, and 13 hypertension studies (Chodosh et al., 2005). The diabetes and hypertension studies reviewed showed clinical improvements in the participants’ outcome
measures (HbA1c and both systolic and diastolic blood pressure), but the
osteoarthritis participants had only minimal impact on the outcome measures for pain and function. However, the investigators reported that the
meta-analysis had limitations, in that the studies included were of variable
quality. Self-management programs have been applied to different chronic
disease interventions for osteoarthritis (Wu et al., 2011), depression (Zafar
and Mojitabai, 2011), diabetes (Ismail et al., 2004; Moore et al., 2004),
hypertension (Schroeder et al., 2004a, 2004b), and others (Chodosh et al.,
2005; Gardetto, 2011).
There are other self-management programs, most notably Matter of
Balance, a self-management program designed to decrease the risk of falls.
The efficacy of a fall prevention program seems to be linked to a perception
of need on the part of the individual (Calhoun et al., 2011). A recent metaanalysis concluded that fall prevention programs do reduce falls by 9–12
percent as reported in the literature (Choi and Hector, 2011).
Participation rates in patient self-management programs seem variable,
depending on the program, the population, and the locale (Bruce et al.,
2007). A recent study conducted in Canada that reviewed the implementation and success of a self-management program for individuals with chronic
illnesses found a general lack of understanding about self-management, a
minimum of evidence-based practices, and a tendency to focus on a single
illness entity. The challenge was that most of the patients had multiple
comorbidities and self-management programs did not account for this and
proved to be a burden for patients and providers alike (Johnston et al.,
2011).
Disease Management
Disease management programs are widely used by health plans and
overlap with self-management programs. Disease management programs
seek to detect patients with chronic illnesses and to increase their use of
self-management and coordinated care with an eye toward improving outcomes and controlling costs (Bernstein et al., 2010). In 2010, 67 percent
of large employers consisting of 200 or more workers included disease
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management in their most popular health plan (Kaiser Family Foundation
and Health Research and Educational Trust, 2010). The effects of disease
management programs have been well studied for a number of chronic diseases, including asthma, chronic obstructive pulmonary disease, congestive
heart failure, coronary artery disease, depression, and diabetes but not for
others, including Alzheimer’s disease, cancer, dementia, and musculoskeletal
disorders (Mattke et al., 2007).
Results are mixed for disease outcomes and costs. For fee-for-service
Medicare beneficiaries, a recent analysis of 15 demonstration programs
found little evidence of improved functioning or decreases in hospitalizations, and none of the programs produced net cost savings (Peikes et al.,
2009). An earlier review of three large population-based programs and
meta-analyses covering 317 studies concluded that disease management can
improve quality of care and outcomes for congestive heart failure, coronary
artery disease, diabetes, and depression, but effects on cost are inconclusive (Mattke et al., 2007). Characteristics of relatively effective programs
include the use of individualized case management, personal contact (as opposed to phone-only contact), hospital discharge as a key disease management opportunity, and reduced or no cost sharing for effective medications
and other treatments (Bernstein, 2011).
Management of Treatment Adherence
Individuals who live with chronic illness have interventions prescribed
by their primary care providers in the form of medication regimens, dietary
modification, or physical therapy and exercise. Success of any intervention
requires that the patient comply with prescribed therapies to experience
relief of symptoms associated with their chronic illness, but to also slow or
stop progression of their illness. It has been reported, however, that only
one-third of patients accurately follow their physicians’ recommendations
(Becker, 1985). In a review by Sackett (1976), it was reported that followup appointments were missed 20 to 50 percent of the time and 50 percent
of patients did not take medications as prescribed. Behavior changes are
even less successful, particularly when the outcome is smoking cessation,
changes made in dietary habits, and self-management of physical therapy
and exercise regimens (DiMatteo, 2004; Medina-Mirapeix et al., 2009;
Rhodes and Fiala, 2009; Sackett, 1976). Noncompliance with health interventions is difficult to quantify and makes evaluation of the intervention’s
success invalid and unreliable (Becker, 1985). In a series of meta-analyses,
patient adherence to prescribed therapies ranged from 4.6 to 100 percent, with a median of 76 percent and an overall average of 75.2 percent
(DiMatteo, 2004).
Efforts by researchers to identify determinants of patient noncompli-
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ance have defined several categories of potential causes. One area explored
is that of increasing patient knowledge, assuming that information about
one’s illness and its treatments will lead to greater compliance. Results of
the studies revealed that individuals who were recently diagnosed (within
5 years) were more compliant with their medication regimen than were
those who had lived with the illness for more than 20 years (Becker, 1985).
A second area of exploration is health-related decision making. The
theory is that individuals are guided in their decision making by their attitudes and beliefs, which may be disconnected from the information provided by their care providers. The Health Belief Model (HBM), developed
by compiling considerable empirical evidence, includes four factors: health
motivation, susceptibility or sense of vulnerability, severity of their condition or perception of the seriousness of consequences of noncompliance,
and the benefits and costs of the intervention (Becker, 1985). It has been
pointed out that this is a psychosocial model that may not account for a
lot of variability among patients.
Patients may find medical recommendations complicated, expensive,
or inconvenient, particularly for chronic illnesses (Stephenson et al., 1993).
Non-adherence is widespread and can occur for many reasons, including
patients’ misunderstanding physician recommendations, lack of social support, socioeconomic conditions, depression, and inadequate patient education, among others (Briesacher et al., 2007; DiMatteo, 2004). A significant
factor that contributes to non-adherence is that medications for chronic illness management are often associated with unpleasant side effects (Barton,
2011). A consensus of many studies is that factors that are not subject to
modification (i.e., age, gender, race, intelligence, and education) are not associated with level of compliance (Stephenson et al., 1993).
There is evidence that noncompliance with prescribed medication regimens among patients with chronic illness leads to potentially negative
consequences, including hospital admissions (Bell et al., 2011). The more
complex the drug therapy is, especially among older patients with MCCs,
the more challenging the management. To best manage complex regimens,
a multidisciplinary team is needed to address individual needs (Stegemann
et al., 2010). Other approaches are being investigated to improve adherence to therapeutic regimens, including technology (Bosworth et al., 2011;
Donkin et al., 2011; Reach, 2009) and other innovative approaches such as
new packaging strategies (Mahtani et al., 2011) and behavioral motivations
(Russell et al., 2011).
Complementary and Alternative Medicine
The National Institutes of Health has defined complementary and alternative medicine (CAM) as “a group of diverse medical and health care
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systems, practices, and products that are not generally considered part of
conventional medicine” (NCCAM, [a]). It has been reported that nearly 40
percent of American adults and about 12 percent of children use some type
of complementary and alternative medicine, including dietary supplements
(Barnes et al., 2008). Data from the National Health Interview Study conducted in 1999 indicate that, of those who use complementary and alternative medicine, almost 31 percent were non-Hispanic whites, 20 percent
were Hispanics, and 24 percent were non-Hispanic blacks (Ni et al., 2002).
The distinction between complementary medicine and alternative
medicine is that complementary products are used in conjunction with
conventional therapies, whereas alternative medicine practices are used in
place of conventional medicine (Ventola, 2010a). In effect, the use of these
interventions is a version of self-management in the prevention or treatment of chronic illness. The most commonly used complementary medicine
products include herbal remedies, massage, megavitamins, self-help support
groups, folk medicine, energy healing, and homeopathy (Ness et al., 1999).
The most common ailments cited for selecting CAM therapies are back and
neck pain, joint pain, and arthritis (Barnes et al., 2008; Ventola, 2010a).
In a study conducted in the state of Washington, investigators found that
participants who used CAM therapies exclusively were less likely to engage
in preventive health behaviors than those who used conventional medicine
or those who used conventional medicine in combination with CAM approaches (Downey et al., 2009). Physicians and pharmacists are often
poorly informed about many CAM products, do not ask patients about
their use, and are uncomfortable answering questions about the efficacy of
these therapies due to the lack of evidence-based information in the literature (Ventola, 2010a).
The use of CAM approaches in the management of chronic illness
raises some concerns among health care providers because of the lack of
scientific evidence supporting the use of these products and the potential for
ignoring traditional and effective therapies (but also in terms of safety and
efficacy) (Ventola, 2010b). The Dietary Supplement Health and Education
Act of 1994 did not mandate that manufacturers prove that their products
are safe; rather, it put the burden on the U.S. Food and Drug Administration
(FDA) to prove them unsafe (Ventola, 2010b).
Cognitive Training
The maintenance of cognitive abilities is a serious, chronic, and common issue for many older adults. Attempts to retain cognitive function are
becoming an area of clinical research for geriatricians, psychologists, and
others who work with older and disabled adults. Research has shown that
declining cognitive ability is associated with increasing dependence and the
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potential for nursing home placement (Wolinsky et al., 2006a). A randomized control trial to evaluate cognitive training interventions (i.e., memory,
reasoning, and speed of information processing) previously tried in laboratory settings or in small-scale groups under controlled conditions was
conducted in a multisite RCT. The project, Advanced Cognitive Training
for Independent and Vital Elderly (ACTIVE), began in 1998 and continued
follow-up evaluations through early 2002 (Jobe et al., 2001). This study
focused on primary outcomes that address the cognitive function skills
needed to manage everyday functions, such as managing finances, food
preparation, driving, and medication use. Secondary outcomes that were
a part of this project included health service utilization and quality of life
measures. These outcome measures should provide insight into the ability
to maintain living independence and health care resource utilization. There
were four groups in this study (memory training, reasoning, speed of processing, and a control); 25 percent of the study participants had an extensive health-related quality of life (HRQoL) decline. The speed-of-processing
arm of the study showed the most promise with the least HRQoL decline,
although the other arms of the study seemed to have equivalent outcomes
(Wolinsky et al., 2006a). The same cohort was reevaluated at 2 and 5 years
postintervention (Wolinsky et al., 2006b). Although the speed-of-processing
intervention had stronger and longer effects on the retention of cognition,
the two arms memory training and reasoning also had positive effects in
decreasing age-related cognitive declines compared with a control group.
The ACTIVE study was a large RCT involving six research sites and
potentially 4,970 participants. After initial screening, 2,802 subjects were
randomly placed into one of the four arms of this study. Subsequent studies
used different randomization groups to examine within-group variability
of response to training. There were 703 subjects examined in the memory
training arm. Results of data analysis demonstrated three distinct response
patterns. Subjects tended to benefit most from learning specific mnemonic
techniques (Langbaum et al., 2009). Despite the variability, the study results demonstrate that older adults do respond to memory training. Other
investigators have confirmed that screening and cognitive training do have
a positive impact on the retention of skills needed to maintain the ability
to remain independent (Gross et al., 2011a, 2011b).
Another approach to improving cognitive function in older adults
involves exercise. Physical training appears to be associated with a lower
risk of cognitive impairment and dementia (Etgen et al., 2010; Geda et al.,
2010; Laurin et al., 2001). A study conducted in Hong Kong compared two
interventions for improving cognitive function in older adults. The methods
compared were coordination exercises, including a set of simplified Tai Chi
movements and exercises focused on upper body strength using a towel as a
tool. Of the two, towel exercise is promoted as the more effective strength
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training method for persons with impaired locomotive abilities (Kwok et
al., 2011); however, 40 individuals were recruited for this study, and after
8 weeks of intensive therapy, the coordination exercise groups both showed
a significant improvement in the cognitive function scale used (Chinese
Dementia Rating Scale).
Behavior, diet, and exercise programs have also been shown to improve
both behavioral and cognitive symptoms in mild cognitive impairment
(Hahn and Andel, 2011). Non-pharmacologic treatments are more costeffective in a long-term intervention than are drugs to which there may be
less adherence over time due to a variety of potential side effects.
Access and Mobility
Providing access opportunities for individuals with disabilities is a concept that has been important since the early 1960s, when disabled veterans
of World War II and polio victims were excluded from social interactions,
workplaces, and other communal spaces due to lack of access (Gossett et
al., 2009). Spurring the development of an accessible built environment was
the passage of the Americans with Disabilities Act of 1990.
The city of Chicago was among the first to institutionalize the concept
of universal accessibility and conducted a citywide assessment of buildings;
shared spaces, such as public bathrooms; and common areas, such as parks
and playgrounds (Hanson, 2008). Chicago achieved the goal of accessibility
by revising the building codes for new and renovated homes, office buildings, hospitals, clinics, and other built environments.
Although the original intent was to allow greater access for individuals with disabilities, the concept, also referred to as universal design, has
broadened to other populations that might benefit from accessible environments (Canadian Human Rights Commission, 2006; Gossett et al., 2009).
The concept of universal design is broader than access to physical structures, involving building ramps, automatic doors, and elevators. It includes
the design of shampoo bottles, showers and baths, playgrounds and other
communal areas, and devices for grooming, cooking, and other activities of
daily living. In developing universal design facilities and products, investigators have found that the key themes include involving the stakeholders,
considering aspects of “green” design, and addressing issues of diversity
(Gossett et al., 2009).
Among the key concepts emerging from the development of universal
design is that of Leadership in Energy and Environmental Design (LEED)
certification. LEED is an internationally recognized green building certification system developed in March 2000 by the U.S. Green Building Council.
Many of the aspects of LEED certification contribute to addressing the
needs of individuals with pulmonary problems, disabilities that require flex-
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ibility in armrests or seat heights and require low physical effort to make
adjustments, and lighting strategies that meet the needs of individuals with
vision impairments, among others (Gossett et al., 2009).
A relatively recent trend in rehabilitation is the adoption of evidencebased guidelines. One approach is to use a “human factors perspective”
(Fain, 2006). Accessibility evaluation can be performed using a direct measurement or a derived measurement. Direct measurement is accomplished
by putting the patient or client in contact with the device or product and
observing his or her ability to interact with the device (i.e., an assistive device, such as a walker or electric wheelchair or a computer, that can be used
with nontraditional access), perform appropriate tasks, maintain safety, and
achieve functionality. Derived measurement does not include a surrogate
or patient but can be accomplished by a skilled evaluator who understands
human performance as well as technical knowledge about how the product
or device needs to perform (Fain, 2006).
Among the new approaches to enable disabled individuals to interact
successfully with their environment is the use of assistive technology devices
(Muncert et al., 2011; Zwijsen et al., 2011). An assistive technology device,
as defined by the Assistive Technology Act of 1998 (Institute on Disabilities,
Temple University, [a]), is “any item, piece of equipment, or product system,
whether acquired commercially, modified, or customized, that is used to
increase, maintain, or improve functional capabilities of individuals with
disabilities.” Disabled individuals may have a decreased quality of life due
to social isolation, increased dependence, or reduced social interaction. Assistive technology, such as telehealth, may help to maintain a better quality
of life and independent function. Individuals may be monitored or receive
health care through technologies that allow telemedicine or telehealth assistance with sensory, cognitive, or physical disabilities. In one study, the
devices that were valued highest were those that provided the most help to
the individual user, saved time, were cost-effective, and were technologically
advanced (Muncert et al., 2011).
Weight Control Programs
Being overweight or obese increases the risk of chronic illness, including heart disease, type 2 diabetes, stroke, and certain types of cancer (Kahn
et al., 2009); therefore it is important to make weight control programs
available to the public for health promotion. Participants in communitybased weight management programs that implement national treatment
guidelines can achieve significant weight loss, regardless of age or gender, which improves cardiovascular and other chronic illness risk factors
(Graffagnino et al., 2006).
Lifestyle modification interventions are effective in reducing chronic
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illness (Thorpe and Yang, 2011). The YMCA provides weight management programs, such as Diabetes Prevention Programs, at a community
level with proven success rates with significant improvement in weight loss
(Ackermann et al., 2011; Thorpe and Yang, 2011). More information about
the YMCA is provided in Chapter 6. Appel and colleagues (2011) found
that behavioral interventions, whether with in-person or remote support,
garner significant weight loss. In-person support consists of one-on-one and
group sessions with access to remote services. The remote intervention provides weight-loss support through a website, emails, and telephone support.
Weight Watchers International is an example of an effective
community-based program. It follows Healthy People 2020’s guideline
for a 10 percent improvement in healthy weight (HHS, 2011). Once the
short-term goal is met, participants focus on long-term goals. The program
educates participants in making healthy habits and food choices and ways
to be active, and it provides emotional support, which involves cognitiverestructuring (Witherspoon and Rosenzweig, 2004). The program is widely
used across the United States, making it accessible to users, and is relatively
inexpensive compared with other corporate weight loss programs.
Respite Care
Respite care is “planned or emergency care to a child or adult with
special needs in order to provide temporary relief to the family caregiver”
(Virginia Department on Aging, 2011). Respite services are provided within
many settings, including home, adult day care centers, or residential care
facilities, and is the primary sector of family support and home- and
community-based care services. Respite care programs are essential for
maintaining strength within a family unit and act as an important resource
within a long-term care system. “Respite care protects the health and wellbeing of both caregivers and care recipients” (Virginia Department on
Aging, 2011).
For those caregivers in need, respite services reduce a substantial amount
of stress. Based on an assessment of 23 appraisals of primary stressors (role
captivity [Pearlin], overload [Pearlin and new], worry and strain, depression
[CES-D], anger [Brief Symptom Inventory, and Pearlin], positive affect [positive and negative affect schedule]), one study found that those caregivers for
a loved one living with dementia using respite services had significantly lower
scores than did the control group on two of the three measures of primary
appraisals (overload and strain) and two of the three measures of well-being
(depression and anger). One year later, the treatment group still had significantly lower scores, most notably on overload and depression, than the
control group had (Zarit et al., 1998). In general, caregivers for loved ones
with dementia were found to experience far lower levels of stress when us-
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ing respite services than when not (Zarit et al., 1998). Evidence consistently
demonstrates an improvement in stress level and overall quality of life (Collins and Swartz, 2011; Empeño et al., 2011), but also an improvement in
confidence and a feeling of empowerment (Gitlin et al., 2006).
Despite questions regarding actual service efficiency, caregivers tend to
strongly report satisfaction for the services offered (Schoenmakers et al.,
2010). In one study, in-person interviews held 3 months and a year after
services started indicate high levels of satisfaction for service features such
as staff friendliness, program activities or meals and benefits and drawbacks
such as focusing on the behaviors of a care receiver before and after attending the day program (Jarrott et al., 1999).
As the evidence shows, although respite services provide proven benefits, most caregivers feel that what’s out there is not enough (Paraponaris
et al., 2011; Stirling et al., 2010). In addition, because a majority of those
among lower socioeconomic status often experience difficulties in gaining access to these kinds of services, and because informal care consumes
almost two-thirds of all care in a year, more services should be offered
(Paraponaris et al., 2011).
Peer Support
The burden and demands of a chronic illness often reduce the patient’s ability to self-manage their illness. Inadequate illness control and
self-management reduces the patient’s quality of life and increases poor
psychological well-being (Bosworth et al., 2010). Peer support programs
lend valuable firsthand experience knowledge to assist others with similar
conditions in managing their own health (Ramirez and Turner, 2010). The
focus of an illness is shifted from treatment to health promotion (Dennis,
2003). Evidence has consistently found that support groups are beneficial
for addressing a variety of chronic illnesses—especially groups related to
maintaining self-management regimens. These programs have been functioning since the 1970s and have been well documented (Boothroyd and
Fisher, 2010). The Patient Protection and Affordable Care Act encourages
peer support programs as part of community health initiatives.
Support ranges from remote assistance, including telephone, webor email-based peer support, to face-to-face self-management programs
(Ramirez and Turner, 2010). Such programs include assistance in learning and overcoming the challenges of diet, exercise and medication compliance, and self-monitoring illness control. Participants in diabetes peer
support programs see success in decreased mean hemoglobin A1c levels,
and initiation of insulin therapy (Ramirez and Turner, 2010). Peers for
Progress, which originated from the WHO, promotes peer support as, “a
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key part of health, health care, and prevention around the world” (Peers
for Progress, [a]).
Social support has been demonstrated to be a protective factor of health,
where social isolation—which the committee recognizes as a plausible consequence for person living with complex chronic illness—brings morbidity
and mortality (Boothroyd and Fisher, 2010). Bosworth and colleagues
(2010) discuss the important role of peer support in improving hyper
tension and cardiovascular disease, stating that patient self-management is
“a crucial component of effective high-quality health care. . . . The patient
must be a collaborator in this process, and methods of improving patients’
ability and confidence for self-management are needed.”
Caregiver Support
Caregivers of people living with chronic illnesses are greatly affected
in numerous ways. Better than 65 million people in the United States are
caregivers, or 29 percent of the total U.S. adult population (NAC, [a]).
Family caregivers feel extreme stress, often leading to caregivers experiencing higher levels of depression, higher probability of chronic illnesses,
premature aging, familial financial problems, and lower levels overall of
well-being (NFCA, [a]). Additionally, caregivers experience higher rates
of poverty, have lower income, and have higher out-of-pocket health care
expenses. Six out of ten family caregivers are employed (NFCA, [a]).
Supporting caregivers is important for protecting their health and that
of the person they are caring for. A sense of empowerment, acceptance of
help from those around them, and prioritization of one’s own health offers the best hope in maintaining caregivers’ and dependents’ mental and
physical health (Carcone et al., 2011; Gitlin et al., 2006; Graff et al., 2007).
Supporting caregivers involves interventions with a multifaceted approach. A coach or mentor can provide training to build confidence and
skills to be better advocates in activities of daily living with a chronic
illness. Peer connections made among caregivers reduces feelings of isolation for caregivers (Amdur, 2011). Organizations such as the National
Family Caregivers Association provide resources for caregivers to educate
themselves as well as to connect with other caregivers and, ultimately, to
empower those caring for others living with chronic illness.
MONITORING, EVALUATION, AND RESEARCH
As discussed earlier in this chapter, a number of community-based interventions have been developed and evaluated for their efficacy in serving
individuals with chronic illness. These evidence-based programs include
lifestyle interventions for physical activity, smoking cessation, and diet and
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nutrition, as well as other living-well interventions, such as disease selfmanagement. Many of these programs have been rigorously evaluated in
trials, but they have not been widely disseminated. As noted by Chambers
and Kerner, “tested interventions are underutilized. Used interventions are
under-tested” (Chambers and Kerner, 2007; Schillinger, 2010). Programs
and interventions are not brought to scale for multiple, interacting reasons,
including social, economic, cultural, and organizational factors (Glasgow
and Emmons, 2007). In general, health promotion interventions that have
been proven to be efficacious have tended to be intensive and demanding
for both participants and program delivery staff (Glasgow and Emmons,
2007). The committee has included an article that discusses new models
of health care and community-based programs to improve the functional
autonomy and lives of those living with chronic illness (see Appendix B).
To ensure that more interventions designed to help individuals with
chronic illness live well can be brought to the most people, more attention
needs to be paid to the barriers to translating research into practice. Lack
of dissemination and evaluation research and policy advocacy is one component that limits the impact of evidenced-based physical activity interventions on public health (Owen et al., 2006), particularly underserved groups.
Evidence-based interventions recommended by government advisory bodies
have proved to be less effective or ineffective in the aged, racial and e thnic
minorities, and low-income groups, who experience a high burden of
chronic illness and are among the most sedentary and understudied populations (Yancey et al., 2006). There are sociocultural, physical, economic,
and environmental barriers to engaging certain evidenced-based interventions, like physical activity and exercise, with the elderly, racial and ethnic
minorities, and low-income groups. Successful engagement of underserved
populations in health-promoting evidenced-based interventions requires
careful balance between embracing customs and values and recognizing the
nonmonolithic nature of any sociodemographic group (Yancey et al., 2006).
To date, the focus on the efficacy of interventions rather than the effectiveness of interventions has resulted in sacrificing external validity in
the hope of maximizing internal validity (Schillinger, 2010). Characteristics
of the intervention, the target settings, the research or evaluation design,
and the interactions of all three of these are areas that could potentially
be addressed by public health researchers (Glasgow and Emmons, 2007).
Interventions that are expensive, time- and staff-intensive, specific to a
particular setting, not packaged for easy delivery or not customizable, difficult to learn, and not designed to be self-sustaining are difficult to bring to
scale (Glasgow and Emmons, 2007). A theorem by Rose suggests that one
solution to making sure interventions reach more individuals and diverse
populations is to replace intensive interventions that engage fewer people
with low-cost interventions (with frequent contact) that engage more people
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(Schillinger, 2010). Although some level of intensity of intervention is desirable, the minimal intensity needed for change, rather than the maximum
intensity, should be the focus of program designers (Schillinger, 2010).
Some of the issues related to program delivery that can result in huge
barriers for scalability include competing demands for staff, financial or
organizational instability, limited resources, time and organizational support, perverse incentives or regulations, and the specific needs of clients
and the setting (Glasgow and Emmons, 2007; Glasgow et al., 2003). When
program designers do not describe modifications of the intervention that
are permissible, it can be difficult for practice settings that do not have the
infrastructure or support of the trial settings to deliver the intervention with
fidelity. It has been suggested that program designers should collect more
process evaluation data to help make recommendations regarding program
modifications (Schillinger, 2010).
Some of the other elements of the research design that can limit translation of programs include the failure to evaluate cost and reach or to assess
adoption, implementation, maintenance, and sustainability. Recommendations have recently been made that interventions should be developed from
the outset with dissemination and scalability in mind, with greater attention paid to replication and robustness (Kessler and Glasgow, 2011; Kleges
et al., 2005).There are considerable challenges to assessing community
and public health interventions, and the evidence is often far from complete (Community Preventive Services Task Force, 2005b; Leyland, 2010;
Weatherly et al., 2009). Reasons for this include an insufficient number
of studies on a given theme; the lack of truly experimental or even quasiexperimental designs; inclusion of inadequately representative study communities; inadequate statistical power for many study outcomes, including
the primary one of interest; the short-term nature of many evaluations; the
difficulty of replicating complex intervention protocols (Bell et al., 2007);
and the uncertainty of outcomes outside those being directly addressed. In
some deprived neighborhoods, often the target of public health interventions, it may not be logistically possible to conduct rigorous evaluations
(Abbema et al., 2004). These challenges also apply to evaluation of costeffectiveness, in which common problems include determining attribution
of effects directly to the interventions, measuring and valuing the outcomes,
calculating costs and consequences across many economic sectors—a particular problem for the Health in All Policy movement (Finland Ministry
of Social and Health Affairs and European Observatory on Health Systems
and Policies, 2006)—and taking equity into consideration (Weatherly et
al., 2009). With respect to equity, it is possible for an intervention to have
a net positive community effect and still perpetuate or even exacerbate dis-
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parities across various socioeconomic groups with respect to salient effects
of the intervention. It must also be acknowledged that societal and individual perspectives may differ when it comes to what constitutes a life well
lived with chronic illness. For example, although many physically inactive
persons may wish to be active but are not for a variety of individual and
societal reasons, others may be quite comfortable with their inactivity, and
their wishes must be respected.
Another problem that occurs with assessing community interventions is
the lack of attention or the inability to measure adverse effects of the intervention. Unlike studies of clinical interventions, in which all exposed can be
routinely followed for a broad range of adverse health outcomes, evaluative
studies of community respondents may involve many individuals who may
have had adverse effects from the intervention but are never sampled or
studied. Perhaps more importantly, it may not be possible to even anticipate
potential adverse effects in community intervention programs; investigators
may not even seek them, assuming that an educational or helping program
could not encompass unwelcome effects. Some of this may result from inadequate formative evaluation of intervention programs (Whitehead, 2002)
and the failure to do qualitative interviewing of groups and individuals exposed to the experimental intervention. Although CDC’s Community Guide
clearly notes the prospect of adverse effects (Community Preventive Services
Task Force, 2005b), many of the “logic diagrams” of specific intervention
do not even consider the possibility that they occur. Evaluation summaries
that include such comments as “no adverse effects were found” often do
not review the depth with which a search was conducted, over and above
the possibility that the major effect was in the wrong direction.
Given this situation, it is difficult to know how many adverse effects
were sought or evaluated, but examples exist. Pediatricians have anecdotally noted that some children were distraught after a school tobacco education program because they feared their parents who smoke would die.
The whole issue of harm reduction, particularly aimed at substance abuse
interventions, often generates substantial resistance in various community
segments (Logan and Marlatt, 2010) such as for condom use or needlesharing interventions, despite evidence of at least partial effectiveness.
The major message here is to acknowledge and anticipate that adverse
effects of community interventions can occur. These adverse effects should
be indentified to ensure that when the interventions become part of public
health practice, they will not be impeded by such effects at a time of limited
resources. As in clinical research, these adverse effects need not be a reason
to avoid their incumbent programs, but they must be recognized and managed by the appropriate intervening organizations.
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CONCLUSION
Like everyone, persons living with chronic illness need effective interventions aimed at prevention and early detection of additional illness.
These interventions include healthy lifestyle behaviors (physical activity,
healthy eating, maintenance of healthy weight, and tobacco avoidance),
vaccination, screening, and chemoprevention. Issues in developing these
interventions include their effectiveness in, their adaptation for, and their
long-term maintenance among persons living with chronic illness. Although
some interventions, such as physical activity, have been well studied and
shown to improve the lives of persons living with many types of chronic
illness, all interventions could benefit from further research on effectiveness,
adaptation, and maintenance.
Persons living with chronic illness also need interventions aimed at controlling and limiting the effects of their illness. This chapter has explored
the effectiveness of self-management, disease management, treatment adherence management, complementary and alternative medicine, cognitive
training, and approaches to improving access and mobility. A large number
of effective interventions have been developed, but important issues for
further research include adaptation for specific illnesses and the relative
cost-effectiveness of effective interventions.
Once interventions for both prevention of additional illness and control
of existing illness are developed and shown to be effective, the hardest work
begins. This is the work of scale-up, so that effective interventions reach
all those in need, especially disadvantaged populations who are disproportionately affected by chronic illness. This work requires a different set of
research that evaluates outcomes at both the individual level and the level
of organizations seeking to disseminate and implement effective interventions. The public health community should join with health care systems
and community organizations in giving much more attention to scale-up
and the dissemination and implementation research required to achieve it.
The statement of task asks the committee to consider which population-based interventions can help achieve outcomes that maintain or improve quality of life, functioning, and disability?
•
•
•

What is the evidence on effectiveness of interventions on these
outcomes?
To what extent do the interventions that address these outcomes
also affect clinical outcomes?
To what extent can policy, environmental, and systems change
achieve these outcomes?
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RECOMMENDATIONS 9–12
Recommendation 9
The committee recommends that CDC conduct rigorous evaluations of
its funded chronic disease prevention programs to include the effects of
those programs on health-related quality of life and functional status.
Recommendation 10
The committee recommends that all major CDC-funded research programs aimed at primary community-based chronic disease prevention
or interventions be evaluated for their effect on persons with existing
chronic illness to assess health- and social-related quality of life, management of existing illness, and efforts to prevent subsequent illnesses.
Recommendation 11
The committee recommends that public and private research funders
increase support for research on and evaluation of the adoption and
long-term maintenance of healthy lifestyles and effective preventive
services (e.g., promoting physical activity, healthy eating patterns, appropriate weight, effective health care) in persons with chronic illness.
Support should be provided for implementation research on how to disseminate effective long-term lifestyle interventions in community-based
settings that improve living well with chronic illness.
Recommendation 12
The committee recommends that federally supported efforts to improve
living with chronic illness have as an explicit goal the reduction of
health disparities across affected populations.
•	Barriers to obtaining complete assessments of community and public health interventions for populations experiencing health disparities should be identified and addressed.
•	When interventions typically result in positive health outcomes
for the general population of individuals living with chronic illness, they should be assessed and modified for adaptation and
implementation in communities experiencing disparities in health
outcomes.
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5
Surveillance and Assessment

INTRODUCTION
Surveillance, one of the three core functions of public health, is defined
as the ongoing, systematic collection, analysis, interpretation, and dissemination of data regarding a health-related event for use in public health
action to reduce morbidity and mortality and to improve health (German
et al., 2001; IOM, 1988). During the latter half of the 20th century, much
of the focus of surveillance activities in the United States was on describing variations in the major causes of death and associated risk factors for
fatal diseases. The results of these surveillance activities have been used to
guide research investments and subsequent public health and health care
interventions to address the major causes of mortality, including cardiovascular diseases and cancer; the associated chronic diseases, including obesity,
hypertension, and hyperlipidemia; and behavioral risk factors, including
poor diet, physical inactivity, and smoking.
Life expectancy has improved over the past century, primarily as a
result of public health interventions, such as tobacco control efforts, that
have reduced the risk of the leading chronic diseases, such as heart disease,
stroke, and cancer (Remington and Brownson, 2011). More recent evidence
suggests that the increases in life expectancy during the past 20 years have
come from improvements in disease management rather than in disease
prevention (McGovern et al., 1996). However, mortality data from 2000
to 2007 demonstrate wide variation in life expectancy across counties in
the United States and an overall relative decline in life expectancy for most
communities compared with other nations (Kulkarni et al., 2011).
187
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In addition to life expectancy, available evidence suggests that selfreported health status has not improved among retirees (Hung et al., 2011)
or has declined in the general population (Jia and Lubetkin, 2009; Zack
et al., 2004) and persons with certain chronic illnesses (Pan et al., 2006).
However, these findings are not consistent (Salomon et al., 2009), as some
data suggest that the prevalence of disability is decreasing (Manton, 2008),
and in some surveys health status is improving (Salomon et al., 2009), over
time. These disparate findings likely result from lack of standardized methods of measurement of the complex components and determinants of health
status and disability (NRC, 2009), and they suggest that the current surveillance systems are insufficient for tracking progress in efforts to monitor
trends in quality of life in the United States overall or within communities.
Despite uncertainty about trends in quality of life in the United States,
the evidence is clear that more people are living with chronic illnesses as a
result of increasing prevalence of some illnesses (e.g., obesity) and longer
survival among patients diagnosed with chronic illness. Moreover, the
rising costs of health care, along with evidence from research focused on
patterns of health care utilization and costs, have focused attention on the
societal burden of chronic diseases, particularly multiple chronic conditions
(MCCs) (Tinetti and Studenski, 2011). Together, the aging of the population, the decline in relative life expectancy and possibly the quality of life,
and unsustainable increases in health care costs combine to create a rapidly growing burden of chronic illness that demands more comprehensive
surveillance beyond mortality and risk factors to address these problems.
The goal of living well with chronic illness and efforts to control the
growing societal burden of chronic illness start with enhanced surveillance
to provide data necessary to plan, implement, and evaluate effectiveness
of interventions at the individual and population levels. This chapter has
several objectives:
1. To describe a conceptual framework for chronic disease surveillance.
2. To describe how public health surveillance may be used to inform
public policy decisions to improve the quality of life of patients
living with chronic illnesses.
3. To examine current data sources and methods for surveillance of
certain chronic diseases and identify gaps.
4. To describe potential for surveillance system integration.
5. To describe future data sources, methods, and research directions
for surveillance to enhance living well with chronic illness.
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CONCEPTUAL FRAMEWORK FOR CHRONIC
DISEASE SURVEILLANCE
The ultimate goal of public health is to promote health and prevent
disease occurrence or to limit progression from preclinical to symptomatic
disease through primary and secondary prevention, respectively. Health
promotion is the process of enabling people to gain increasing control over
and improve their health. Primary prevention is usually addressed through
interventions targeting lifestyle risk factors or environmental exposures
among illness-free persons, including smoking, physical inactivity, and overweight/obesity. Secondary prevention among asymptomatic persons with
preclinical illness may include a range of interventions comprised of early
detection, immunizations, and chemoprevention.
Because of the public health emphasis on health promotion and disease
prevention (especially primary and secondary prevention), chronic disease
surveillance has traditionally focused on major risk factors for disease and
the occurrence of chronic diseases. However, although primary and secondary prevention may have relevance for persons with chronic illnesses
to prevent the development of other comorbid illnesses, a more immediate
concern for individuals is how to live well, which involves a balance between their experience living with chronic illness(es) and associated costs
(i.e., value).
Moreover, from a societal perspective, interventions to improve the
patient experience need to be cost-effective and contribute to improving
the health of the population. Thus, there is a strong rationale for expanded
surveillance of chronic diseases to measure not only the factors that increase the “upstream” risk of chronic diseases but also the relevant health
“downstream” outcomes associated with living well with chronic illness
(Porter, 2010).
Table 2-1 provides an excellent framework for establishing a comprehensive chronic disease surveillance system. Such a surveillance system
should collect data along the entire chronic disease continuum—from upstream risk factors to end of life care and for the purposes of promoting
living well among persons with chronic illness. Such systems should collect
information on symptoms, functional impairment, self-management burden, and burden to others.
Integrating the multiple potential measures of health status and determinants of health, including risk factors and interventions and costs, will
be necessary for the ideal surveillance system to assess the status of patients
living well with chronic illness and the societal impacts. The need to integrate these multiple measures has been emphasized in a recent Institute of
Medicine (IOM) report on a framework for surveillance of cardiovascular
and chronic respiratory diseases (IOM, 2011) and in reviews by others
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(Fielding and Teutsch, 2011; Porter, 2010). Briefly, the conceptual framework for an ideal surveillance system to enhance living well with chronic
illness incorporates the life course model that describes health status on a
spectrum from illness-free to death and the ecological model of multiple
determinants of health, including individual characteristics (i.e., biological makeup, health literacy and beliefs, health-related behaviors), family
and community environments (i.e., social, economic, cultural, physical),
and health-related interventions (i.e., public health, policy, clinical care).
Measuring variations and disparities among subpopulations—for example,
by age, race, gender, residence, and other factors—is a critical part of any
public health surveillance system.
Surveillance of chronic diseases may also be used to monitor progress
in achieving the triple aim of health care improvement: that is, to improve
the patient experience, to control costs, and to improve the health of the
population (Institute for Healthcare Improvement, [a]). These three aims
provide further dimensions for defining relevant metrics and data sources of
an enhanced surveillance system to monitor the multiple determinants and
outcomes of living well with chronic illness, including the individual, the
health system, and the population/community levels (Table 5-1). Moreover,
these metrics and data sources reflect the multi-pronged interventions necessary for optimizing management and outcomes for patients with chronic illness, as described in the enhanced Chronic Care Model (Barr et al., 2003).
Although there is abundant evidence that the health status of patients
with chronic illnesses and the quality of health care and associated costs
(i.e., value) is not optimal in the United States (IOM, 2001; Porter, 2010),
limited data are available on what it means at the individual level to live
well (Porter, 2010; Thacker et al., 2006). Ideally, living well is defined by
patients’ values and goals regarding their physical, emotional, and social
functioning. However, wide variation in patients’ perspectives presents a
major challenge for conducting surveillance of living well with chronic
illness; the definition of living well was discussed in detail in Chapter 1.
Moreover, because of barriers to access and the low value of health care in
the United States, the current policy focus is largely on enhancing access
and increasing value by improving quality, reducing costs by decreasing use
of ineffective and/or high-cost interventions, and improving the processes
of care. However, the determinants of living well with chronic illness are
more complex, and these efforts alone will not adequately support patients
in these circumstances.
Porter (2010) has described a health outcome hierarchy focused on
health care delivery, which can be applied to provide a framework for designing a comprehensive measurement system to enhance living well with
chronic illness. The principles described in this framework are as follows:
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•

Outcomes have multiple dimensions, which ideally include one
dimension at each tier and level
— Tier 1: health status achieved or retained
		 o Survival
		 o	
Degree of health/recovery (e.g., quality of life, functional
status)
— Tier 2: Process of recovery
		 o	Time to recovery and return to normal activities (e.g., time to
achieve functional status)
		 o	Disutility of care process (e.g., acute complications)
— Tier 3: Sustainability of health
		 o	Sustainability of health/recovery and nature of recurrences
(e.g., frequency of exacerbations)
		 o	
Long-term consequences of therapy (e.g., care-induced
illnesses)
• Outcomes must be relevant to patients and their specific illness(es)
(i.e., valid)
• Multiple determinants of outcomes (e.g., disease-related, psychological, social, lifestyle) must be measured
• Measurement instruments must be standardized to provide reliability and comparability
• Measurement instruments must be sensitive to change
• Measurements must be ongoing and sustained
In addition to the measurement of health status or outcomes at the
individual level, comprehensive surveillance must incorporate measures of
characteristics, exposures, and processes that affect health outcomes comprising the multiple determinants of living well and their interactions at the
levels of the individual, the family, and the community; health care–related
interventions; and public policy. Individual health-related behaviors, including lifestyle (e.g., smoking, physical activity, diet) and self-management
(e.g., medication adherence, action plans), are all influenced by patient
characteristics, such as education level, health literacy, beliefs, activation,
and self-efficacy. In turn, these characteristics and other exposures are
partly influenced by an individual’s larger cultural, socioeconomic, and
physical environments, comprised of family, work, and community. Finally,
measurement of access to and utilization of health care and public health
resources/interventions (e.g., structural interventions; see Katz, 2009) and
coordination of care are needed to complete the assessment of factors that
may contribute to patients living well with chronic illness.
Given the complexity of measuring the multiple determinants and dimensions of living well (i.e., quality of life, functional status), there is no
single-best measure of living well for patients with chronic illness (Thacker
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Examples

Patient-Reported,
Individual-Level
Information

Air/water quality,
walking paths, food
deserts

Education, income,
employment, social
support

Workplace policies on
smoking, immunization;
taxes on tobacco, sugarsweetened beverages

Insurance coverage,
immunizations, cancer
screening

Physical and built
environment

Social and economic
factors

Policy, law, and
regulation

Health care access,
coordination, quality,
and costs
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Self-report (e.g., ACOVE
RAND)

Self-report on awareness,
enforcement of policies
and laws (BRFSS)

Self-report (personal
health record), social
support, caregiver
burden

Self-report

Environmental, Social, and Personal Determinants of Health

Health Factors and
Outcomes

Claims data, hospital
discharge data, RHIOs

JCAHO data (e.g.,
hospital smoking bans,
health worker flu
vaccination levels)

Geo-coded addresses

Health Care
Administrative Data
and Illness Registries

TABLE 5-1 Matrix for Surveillance for Living Well with Chronic Illness

MEPS, HCAHPS

State- and county-level
databases of public health
laws and taxes

County health rankings, Dept
of Education, Dept of Justice,
census

County health rankings, EPA,
census

Population-Based
Surveys and Assessments
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Smoking, diet, physical
activity, unsafe sex

Health behaviors

Affect, behavior,
cognition, PHQ-9

ADLs, symptoms,
functioning

Diabetes, arthritis,
cancer, dementia

Mental health outcomes

Physical health outcomes

Illness-specific outcomes

Improve quality and
health outcomes (living
well)

Electronic medical record
(EMR)

Self-report (personal
health record)

Self-report (personal
health record)

Self-report (personal
health record)

HRA

Health risk appraisal
(HRA)

Improve quality, manage
costs, find “hot spots”

Vital stats, SEER, claims
data (e.g., costs)

Assess trends, burden,
disparities (by person and
place), research

NHIS, NHANES, BRFSS,
disability from CPS

BRFSS (limited), NHIS

BRFSS (limited), NHIS

National surveys

BRFSS, NHIS, NHANES

NOTE: ACOVE RAND = Assessing Care of Vulnerable Elders—A RAND Health Project; ADLs = activities of daily living; BRFSS = Behavioral Risk
Factor Surveillance System; CPS = Current Population Survey; EPA = Environmental Protection Agency; HCAHPS = Hospital Consumer Assessment
of Healthcare Providers and Systems; JCAHO = Joint Commission on Accreditation of Healthcare Organizations; MEPS = Medical Expenditure
Panel Survey; NHANES = National Health and Nutrition Examination Survey; NHIS = National Health Interview Survey; PHQ-9 = Patient Health
Questionnaire-9; RHIO = Regional Health Information Organization; SEER = Surveillance, Epidemiology, and End Results.

Primary uses of data

Relationships and
function

Social health outcomes

Health Outcomes

Health literacy, selfefficacy, activation

Health literacy, beliefs,
motivations
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et al., 2006), and illness-specific measures may not detect the entire patient experience (Monninkhof et al., 2004; Yeh et al., 2004). Therefore,
an aggregate index of living well will consist of multiple measures from
the individual, health care system, community, and policies to characterize
the population (Table 5-1). However, a further challenge for surveillance
of living well with chronic illness is that the majority of patients may have
MCCs, which further supports the need for generic measures of health
outcomes in contrast to illness-specific measures.
In summary, the best way to meet the goal of living well with chronic
illness is to prevent chronic illness in the first place and, if that fails, to
manage the illness to improve quality of life and prevent the development
of additional chronic illness. Doing so requires a comprehensive surveillance system that includes incentives for individuals and organizations to
participate in surveillance activities. The characteristics of a surveillance
system to enhance living well with chronic illness are complex and integrate
a number of measures of the multiple determinants and multiple dimensions
of outcome most relevant to patients. Individual patient-level measures are
discussed in the section below on Current Data Sources and Surveillance
Methods.
USE OF SURVEILLANCE TO INFORM PUBLIC POLICY DECISIONS
Public health surveillance systems may be used to inform public policy
decisions to improve the prevention and control of chronic illnesses at the
individual or population level. In this section, we review how surveillance
(i.e., data collection and reporting) at various levels (e.g., individual, community, health system, state, national) may be used to promote living well
with chronic illness. In broad terms, these systems may be used to
•
•
•

promote dissemination of evidence-based programs and policies,
especially when a gap exists between research and practice;
target interventions to areas or populations of greatest need (e.g.,
where health disparities are greatest); and
evaluate the effectiveness of new or emerging interventions.

When the evidence is strong for interventions that could effectively
address a gap, the surveillance effort should be focused on closing this gap
by promoting the implementation of an evidence-based intervention. For
example, surveillance systems have been used to demonstrate continued
exposure to cigarette smoke in the workplace, the lack of advice given
by physicians to quit smoking, or the slow uptake of breast, cervical, or
colorectal cancer screening. Because of the complexity of the determinants
of living well, effective dissemination of interventions will most often re-
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quire system-level changes at the local, state, or national level (i.e., policy,
rules, regulation, culture), which are discussed in greater detail in Chapters
3 and 4.
Public health surveillance systems can also be used to identify disparities in all aspects of chronic disease prevention and control. Monitoring and
reducing health disparities has been a central focus of the U.S. Department
of Health and Human Services (HHS) Healthy People efforts over the past
30 years. In Healthy People 2000, the focus was to reduce health disparities among Americans. Healthy People 2010 emphasized eliminating, not
just reducing, health disparities. In Healthy People 2020, that goal was
expanded even further to achieve health equity, to eliminate disparities, and
to improve the health of all groups.
Surveillance efforts in chronic disease should build on the Healthy
People 2020 effort by carefully monitoring health disparities, defined as “a
particular type of health difference that is closely linked with social, economic, and/or environmental disadvantage. Health disparities adversely affect groups of people who have systematically experienced greater obstacles
to health based on their racial or ethnic group; religion; socioeconomic
status; gender; age; mental health; cognitive, sensory, or physical disability;
sexual orientation or gender identity; geographic location; or other characteristics historically linked to discrimination or exclusion.”
Finally, when evidence of effective interventions is not strong, surveillance systems can provide information about the effect of programs or policies in actual populations and guide future improvement efforts. Ideally, the
evidence base for effective chronic disease prevention programs and policies
would be developed through an explicit public health research agenda.
However, evidence often evolves during the implementation of programs
and policies in actual practice, using data collected in well-designed surveillance systems or population-based surveys. As more programs and policies
are directed toward helping people live well with chronic illness, comprehensive surveillance systems will help evaluate their impact on populations
throughout the United States.
CURRENT DATA SOURCES AND SURVEILLANCE METHODS
As described in previous sections, surveillance of living well with
chronic illness is a complex phenomenon requiring multiple methods and
data sources to adequately characterize and track. Overall, there are three
levels of data, including patient, health system, and population. A detailed
review of current population-based and health system data sources was recently conducted by IOM on the surveillance of cardiovascular and chronic
respiratory diseases (IOM, 2011). In this section we provide an overview
of available data sources (Table 5-2) and methods specific to the surveil-
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Example

State-based lead poisoning
reporting systems

Death certificates

Sentinel Event Notification
System for Occupational
Risks (SENSOR)

Cancer registries

Data System

Notifiable diseasesa,b,c

Vital statisticsa,b,c

Sentinel surveillanceb,c

Disease
registriesb,c

• Data are increasingly available
throughout the United States.
• Includes accurate tissue-based
diagnoses.
• Provides stage-of-diagnosis data
available.

• Low-cost system to monitor selected
diseases.
• Usually coupled with a public health
response (e.g., asbestos removal
following report of mesothelioma).
• Provides information on risk factors
and disease severity.

• Data are widely available at the local,
state, and national levels.
• Population-based.
• Can monitor trends in age-adjusted
disease rates.
• Can target areas with increased
mortality rates.

• Data are available at the local level.
• Usually coupled with a public health
response (e.g., lead paint removal).
• Detailed information can be collected
to aid in designing control programs.
• Laboratory-based systems are
inexpensive and effective.

Strengths

TABLE 5-2 Selected Chronic Disease Data Sources and Surveillance Systems

• Systems are expensive.
• Data are affected by patient outmigration from one geographic unit to
another.
• Risk factor information is seldom
available.

• Requires motivated reporting providers.
• May not be representative.

• Cause of death information may
be inaccurate (e.g., lack of autopsy
information).
• No information about risk factors.

• Requires participation by communitybased clinicians.
• Clinician-based systems have low
reporting rates.
• Active reporting systems are timeconsuming and expensive.

Limitations
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Poverty rates by county

U.S. censusa,b,c
• Required to calculate rates.
• Important predictors of health status.
• Available to all communities and
readily available online.

• Reflects regional differences on
disease hospitalization rates.
• Can capture cost information.
• Data are readily available.
• One of few sources of morbidity
data.

• Monitors trends in risk factor
prevalence.
• Can be used for program design and
evaluation.

• Collected infrequently (every 10 years).
• May undercount certain populations
(e.g., the poor, homeless persons).

• Information is based on self-reports.
• May be too expensive to conduct at the
local level.
• May not be representative due to
nonresponse (e.g., telephone surveys).
• Often lacks personal identifiers.
• Rates may be affected by changing
patterns of diagnosis based on
reimbursement mechanisms.
• Difficult to separate initial from
recurrent hospitalizations.

bData

are available from most local public health agencies.
are available from most state departments of health.
cData are available from many U.S. federal health agencies (e.g., Centers for Disease Control and Prevention, National Cancer Institute, Health
Care Financing Administration).
SOURCE: Remington, P.L., M.V. Wegner, and A.M. Rohan. 2010. Chronic disease surveillance. In Chronic Disease Epidemiology and Control, 3rd
ed., edited by P.L. Remington, R.C. Brownson, and M.V. Wegner. Pp. 98–99. Washington, DC: America Public Health Association.

aData

Hospital discharge systems

Behavioral risk factor
surveillance telephone
surveys

Administrative data
collection systemsb,c

Health surveysb,c
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lance of living well with chronic illness and consider their strengths and
limitations.
Patient-Level Data and Methods
Direct reports from the patient, including patient-reported outcomes
(PROs) or measures of functional and cognitive performance, are the most
direct measure of whether a patient is living well or not. PROs may consist of generic or illness-specific measures of health-related quality of life
(HRQoL), the ability to perform activities of daily living (ADLs), symptoms of one’s chronic illness (Table 5-3), and measures of psychological
distress. Although the Behavioral Risk Factor Surveillance System (BRFSS)
includes a brief PRO instrument, patient-level measures are most commonly
used for specific research purposes and are not routinely used for public

TABLE 5-3 Symptoms That Interfere with Living Well
Symptom

Examples of Illnesses

Fatigue

• Congestive heart failure
• Chronic respiratory diseases (e.g., chronic obstructive pulmonary
disease)
• Arthritis
• Depression
• Sleep disorders
• Posttraumatic injury/critical illness

Dyspnea

• Chronic respiratory diseases (e.g., chronic obstructive pulmonary
disease)
• Congestive heart failure
• Cardiovascular diseases
• Deconditioning

Pain

• Arthritis
• Cardiovascular diseases

Distress

• Depression
• Anxiety
• Anger
• Suffering

Cognitive
impairment

• Dementia
• Posttraumatic injury/critical illness
• Vision/hearing impairment
• Cataracts
• Macular degeneration
• Noise-induced hearing loss
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TABLE 5-4 Generic Patient Reported Outcome Measures
Measure
EuroQol

Description
(EQ-5D)a

Nottingham Health Profileb

Short Form-36 Health Survey
(SF-36)c

SF-12 Health Surveyd

SF-8 Health Surveye

Five single item measures of mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression.
Two part survey to measure subjective physical,
emotional, and social aspects of health. Part I measures
six dimensions of health: physical mobility, pain, social
isolation, emotional reactions, energy, and sleep. Part
II measures seven areas of life most affected by health
status.
36 questions with eight different sub-scores that
measure physical functioning, physical role limitations,
bodily pain, general health perceptions, vitality, social
functioning, emotional role limitations, mental health,
and two composite scores: physical component and
mental component score.
Shorter version of SF-36, measuring functional health
being and well-being from patient’s point of view, using
12 questions.
Condensed version of SF-36 that relies on a single item to
measure each of the eight domains of health as defined in
the SF-36 Health Survey.

aThe EuroQol Group. 1990. EuroQol-a new facility for the measurement of health-related
quality of life. Health Policy 16(3):199–208.
bHunt, S.M., S.P. McKenna, J. McEwen, J. Williams, and E. Papp. 1981. The Nottingham
Health Profile: Subjective health status and medical consultations. Social Science and Medicine,
Part A, Medical Sociology 15(3 Part 1):221–229.
cWare, J.E., Jr., and C.D. Sherbourne. 1992. The MOS 36-Item Short-Form Health Survey
(SF-36): I. Conceptual framework and item selection. Medical Care 30(6):473–483.
dWare, J.E., Jr., M. Kosinski, and S.D. Keller. 1996. A 12-Item Short-Form Health Survey: Construction of scales and preliminary tests of reliability and validity. Medical Care
34(3):220–233.
eWare, J.E., Jr., M. Kosinski, J.E. Dewey, and B. Gandek. 2001. How to Score and Interpret
Single-Item Health Measures: A Manual for Users of the SF-8 Health Survey. Lincoln, RI:
QualityMetric Incorporated.

health surveillance. Moreover, functional performance may be assessed with
observer-assessed physical measurements (e.g., short physical performance
battery, 6-minute walk), and cognitive performance may be assessed with
standardized instruments (e.g., Mini-Mental State Exam).
Generic and disease-specific PRO measures of HRQoL (Tables 5-4 and
5-5) and other outcomes related to chronic disease were developed and began to be used in the research environment in the 1980s (Fries et al., 1980;
Meenan et al., 1980; Stewart et al., 1988). PROs, such as the Health Assessment Questionnaire (HAQ) used in arthritis, have been shown to predict
morbidity and mortality in some chronic diseases as effectively as labora-
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Description

32 items that produce 4 dimension scores relating to activity limitations, symptoms, emotional function, and
environmental exposure.

9 scales that measure physical, psychological, and social health status outcomes in rheumatoid arthritis
patients.

20-item scale across 3 domains, including coping with pain, function and other symptoms to measure selfefficacy in patients with rheumatoid arthritis.

20 items that produce 4 dimension scores relating to dyspnea, fatigue, emotional functioning, and mastery to
measure health-related quality of life in patients with difficulty breathing.

14-item daily diary to evaluate frequency, severity and duration of acute exacerbation of chronic obstructive
pulmonary disease and chronic bronchitis.

Five-dimension comprehensive outcome measure that assesses patient outcomes in four domains: disability,
discomfort and pain, drug side-effects (toxicity), and dollar costs, developed for those with arthritis but now
used more generically.

19 items across 5 dimensions of coronary artery disease: anginal stability and frequency, physical limitation,
treatment satisfaction, quality of life.

50-item, 76 weighted responses divided into 3 components: symptoms, activity, and impacts to quantify
health-related health status in patients with chronic airflow limitation.

24 items across 3 subscales that assess pain, stiffness and physical function in patients with hip and/or knee
osteoarthritis (OA).

Measure

Adult Asthma Quality
of Life Questionnaire
(AQLQ)a

Arthritis Impact
Measurement Scales
(AIMS)b

Arthritis Self-efficacy Scale
(ASES)c

Chronic Respiratory
Questionnaire (CRQ)d

EXAcerbations of Chronic
Pulmonary Disease Tool
(EXACT)e

Stanford Health
Assessment Questionnaire
(HAQ)f

Seattle Angina
Questionnaire (SAQ)g

St. George Respiratory
Questionnaire (SGRQ)h

Western Ontario
McMasters University
Osteoarthritis Index
(WOMAC)i

TABLE 5-5 Illness-Specific Patient-Reported Outcome Measures
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aJuniper, E.F., G.H. Guyatt, P.J. Ferrie, and L.E. Griffith. 1993. Measuring quality of life in asthma. American Review of Respiratory Disease
147(4):832–838.
bMeenan, R.F., P.M. Gertman, and J.H. Mason. 1980. Measuring health status in arthritis. Arthritis and Rheumatism 23(2):146–152.
cLorig, K., R.L. Chastain, E. Ung, S. Shoor, and H.R. Holman. 1989. Development and evaluation of a scale to measure perceived self efficacy in
people with arthritis. Arthritis and Rheumatism 32(1):37–44.
dGuyatt, G.H., L.B. Berman, M. Townsend, S.O. Pugsley, and L.W. Chambers. 1987. A measure of quality of life for clinical trials in chronic lung
disease. Thorax 42(10):773–778.
eLeidy, N.K., T.K. Wilcox, P.W. Jones, L. Murray, R. Winnette, K. Howard, J. Petrillo, J. Powers, S. Sethi, and EXACT-PRO Study Group. 2010.
Development of the EXAcerbations of Chronic Obstructive Pulmonary Disease Tool (EXACT): A Patient-Reported Outcome (PRO) measure. Value
Health 13(8):965–975.
fFries, J.F., P. Spitz, R.G. Kraines, and H.R. Holman. 1980. Measurement of patient outcomes in arthritis. Arthritis and Rheumatism 23(2):137–145.
gSpertus, J.A., J.A. Winder, T.A. Dewhurst, R.A. Deyo, J. Prodzinski, M. McDonell, and S.D. Fihn. 1995. Development and evaluation of
the Seattle Angina Questionnaire: A new functional status measure for coronary artery disease. Journal of the American College of Cardiology
25(2):333–341.
hJones, P.W., F.H. Quirk, C.M. Baveystock, and P. Littlejohns. 1992. A self-complete measure of health status for chronic airflow limitation. The
St. George’s Respiratory Questionnaire. The American Review of Respiratory Disease 145(6):1321–1327.
iBellamy, N., W.W. Buchanan, C.H. Goldsmith, J. Campbell, and L.W. Stitt. 1988. Validation study of WOMAC: A health status instrument for
measuring clinically important patient relevant outcomes to antirheumatic drug therapy in patients with osteoarthritis of the hip or knee. Journal
of Rheumatology 15(12):1833–1840.
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tory, radiographic, and performance-based measures of physical function
in longitudinal observational studies (Pincus and Sokka, 2003; Wolfe and
Pincus, 1999). In clinical trials, PROs have been demonstrated to have a
higher relative efficiency when analyzing differences between active versus
placebo treatments in patients with chronic illness (Strand et al., 1999,
2005; Tugwell et al., 2000). The SF-36v2, SF-12v2, and SF-8 health surveys
are the most widely used generic PRO measures for assessing eight health
domains (Ware et al., 1994, 1997, 2001). Psychometrically based physical
component summary (PCS) scores and mental component summary (MCS)
scores can be derived from each survey. In addition to the generic PRO measures, there are many disease-specific PRO measures. These commonly used
generic and disease-specific PROs have been demonstrated to be reliable,
valid, and sensitive to change—properties that are essential for all patientlevel measures, whether they are self-reported or performance-based.
The common measures discussed above were developed using classical test theory. The Patient Reported Outcomes Measurement Information
System (PROMIS), a National Institutes of Health (NIH) Roadmap network project, is intended to improve the reliability, validity, and precision
of PROs using modern measurement techniques, including item-response
theory and computerized adaptive testing. The measures being developed
from the initiative may be very useful for surveillance of patient-level outcomes (see the section “The Use of Patient-Reported Outcomes in Surveillance Systems”). Much of the research focus has been on illness-specific
instruments because of enhanced responsiveness, but for MCCs and public
health, more generic instruments that are cross-cutting and characterize
living well are needed. PROMIS measures are designed to be cross-cutting
for individuals with any illness (or none).
Although self-reported measures of functional performance may be
most feasible for surveillance, the validity of these measures for assessing
physical performance is limited (Reuben et al., 1995). Performance-based
measures of physical function are often measured for research purposes
and in clinical settings; however, their use in population-based surveillance
has been largely limited to cross-sectional surveys, such as the National
Health and Nutrition Examination Survey (NHANES), a cross-sectional,
population-based survey (Kuo et al., 2006). Two measures of physical performance that have been used in NHANES are peak leg power and usual
gait speed (Kuo et al., 2006), which are associated with late-life disability.
The short physical performance battery (SPPB) and the composite of standing balance, walking speed, and ability to rise from a chair are predictors of
future disability among the elderly (Guralnik et al., 1995). The Senior Fitness Test has been developed to assess physical performance in older adults
across a wide range of age groups and abilities (Rikli and Jones, 2001). The
items in the test reflect a cross-section of the major fitness components as-
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sociated with independent functioning in later years. The Senior Fitness Test
includes measures of upper and lower body strength, aerobic endurance,
upper and lower body flexibility, gait speed, and agility/dynamic balance.
Surveillance of cognitive performance is uncommon, but it has been included in the NHANES using the Mini-Mental State Examination (Obisesan
et al., 2008). This instrument consists of six orientation, six recall, and five
attention items. For NHANES respondents over age 70, these items have
been associated with hypertension and uncontrolled hypertension (Obisesan
et al., 2008).
In addition to PROs and measures of functional and cognitive performance, other patient-level measures with potential relevance to living
well may include patient reports of quality of care and employee surveys.
RAND health researchers developed a set of quality indicators that reflect the most comprehensive examination of the quality of medical care
provided to vulnerable older Americans, the Assessing Care of Vulnerable
Elders (ACOVE) indicators (Chodosh et al., 2004). In it, 22 illnesses that
account for the majority of health care received by older adults were identified; these included illnesses, syndromes, physiological impairments, and
clinical situations. After review by expert panels and the American College
of Physicians Task Force on Aging, 236 quality indicators were accepted.
These indicators factor in four stages of the health care process: prevention, diagnosis, treatment, and follow-up. ACOVE researchers found that
patients who receive better care are more likely to be alive 3 years later than
those who received poor care. Patients with MCCs were the least likely to
receive adequate care.
Surveillance of both employee workplace attendance and productivity
may provide an indicator of functional impact among workers with chronic
illnesses. For example, “presenteeism is defined as ‘lost productivity that
occurs when employees come to work but perform below par due to any
kind of illness.’ While costs associated with absenteeism of employees have
been studied for some time, only recently have costs of presenteeism been
studied” (Levin-Epstein, 2005).
Health-System Data and Methods
Although not direct measures of living well, access to and quality of
health care services partly influence health outcomes among patients with
chronic illnesses and are frequently used as process measures to evaluate
how well health systems address patient care needs. Health insurance status
and health care utilization claims data are often used as measures to infer
access to and quality of health care services. For example, examination
of variations in hospitalization rates for selected chronic diseases, termed
ambulatory care sensitive conditions (e.g., congestive heart failure, chronic
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obstructive pulmonary disease [COPD], diabetes), has demonstrated that
loss of Medicaid coverage is associated with higher hospitalization rates
for these conditions, suggesting suboptimal disease control because of
inadequate access to primary care services (Bindman et al., 2008). Disparities in access to health care associated with poor health outcomes has also
been suggested by higher hospitalization rates (Jackson et al., 2011) and
mortality rates (Abrams et al., 2011) among rural residents with COPD
using state and Department of Veterans Affairs (VA) data on hospitalizations, respectively.
On a national level, measurement of performance in health care is
relatively new and started with U.S. hospitals in 1998 as a condition of
accreditation (Chassin et al., 2010). It has expanded to include measures
of outpatient performance in 2007, termed the Physician Quality Reporting Initiative (Metersky, 2009). These measurements and reporting initiatives, termed pay-for-performance or value-based purchasing, are part of
the evolving transformation of the health care system in the United States
with a growing emphasis on quality of care at lower costs (Berwick, 2011;
Conway and Clancy, 2009; Lindenauer et al., 2007). Moreover, the electronic health record (EHR), discussed in greater detail in the next section,
will provide the foundation for enhanced data collection and reporting
with the goal of “meaningful use” to improve quality of care and health
outcomes (Classen and Bates, 2011; Maxson et al., 2010). A limitation of
these data sources and measures is that performance on process measures
does not reliably predict health outcomes that are relevant to living well
with chronic illness (Chassin et al., 2010; Porter, 2010).
Administrative health care claims data from a number of sources,
including Medicare and Medicaid (Schneider et al., 2009; The Dartmouth
Atlas of Health Care, [a]), the VA (Abrams et al., 2011), and hospital consortia (Lindenauer et al., 2006), are frequently used to assess the quality
and cost of health care services. Moreover, with the growing recognition of
the need for data to evaluate health system performance and public health
policy, a number of states are developing all-payer claims databases (Love
et al., 2010).
In addition to health care claims data, patient registries provide a
method for directly measuring whether patients are living well. The Agency
for Healthcare Research and Quality (AHRQ) has defined a patient registry
as “an organized system that uses observational study methods to collect
uniform data (clinical and other) to evaluate specified outcomes for a population defined by a particular illness, condition, or exposure and that serves
predetermined scientific, clinical or policy purpose(s).” There are a number
of different types of patient registries, such as illness, treatment, device, and
after-care registries. The use of registries and health care services claims
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data for chronic disease surveillance was reviewed in greater detail in a
recent IOM report (2011).
Population-Based Data and Methods
Population-based data and information about chronic diseases, including measures of living well, are available from a number of sources
(Table 5-2). The methods used to support these systems vary, depending
on the type of data system and the population it covers. In addition, data
from these systems, such as illness occurrence and health-related quality of
life, may be used to derive estimates of illness burden and construct costeffectiveness analyses—for example, disability-adjusted life-years (DALYs)
and quality-adjusted life-years (QALYs).
The most robust surveillance systems are census-based, collecting information from the entire population and including vital statistics (birth,
death) records similar to those of the U.S. Census Bureau. These systems
could provide precise estimates of occurrence of chronic illnesses or other
health determinants since they include the entire population, but they
would be expensive to support.
Population-based samples are used to conduct surveys to measure
self-reported factors related to living well with chronic illness (e.g., quality
of life) at the national level and, since 1984, at the state level as part of
the BRFSS (Mokdad and Remington, 2010). Methods also exist to survey
people in person, in order to measure chronic illness occurrence and its
impacts on functional and cognitive performance at the national level (e.g.,
NHANES) and in some states (e.g., Survey of Health of Wisconsin). Examples of these systems include population-based surveys (e.g., the BRFSS,
the National Health Interview Survey, NHANES, state and local surveys)
to estimate the prevalence of disability (Brault et al., 2009) or quality of
life (Centers for Disease Control and Prevention [CDC]: BRFSS healthy
days core module HRQoL-4) (four questions), activity limitations module
(five questions), and healthy days symptoms module (five questions) (http://
www.cdc.gov/hrqol/ hrqol14_measure.htm). A number of systems use administrative data:
•
•
•

Hospital Consumer Assessment
tems (HCAHPS): patient survey
Prevention Quality Indicators:
pqi_overview.htm
Healthcare Cost and Utilization

of Healthcare Providers and Sysof hospital care experience
www.qualityindicators.ahrq.gov/
Project: http://hcupnet.ahrq.gov/

A number of organizations have developed web-based systems to access
population-based data either to conduct primary data analysis (Friedman
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and Parish, 2006) or to retrieve summary reports. Examples of such systems
include
•
•
•
•
•

Community Health Status Indicators: www.communityhealth.hhs.
gov
County Health Rankings: www.countyhealthrankings.org
The Community Health Data Initiative: www.hhs.gov/open/data
sets/communityhealthdata.html
The Health Indicators Warehouse: http://www.healthindicators.
gov/
The American Community Survey of the U.S. Census Bureau

Population-based data on illness occurrence and health-related quality of life may be used for estimating DALYs (Grosse et al., 2009) for use
in cost-effectiveness analyses. However, because DALYs are not estimated
using direct measures of disability, the validity of this estimate is suspect
(Grosse et al., 2009).
Limitations/Data Gaps
Current surveillance of chronic diseases emphasizes risk factors and disease occurrence, and few longitudinal data are obtained on PROs or functional and cognitive performance at the level of health care systems or local,
state, and national populations. Despite advances in public health surveillance and health information systems (e.g., electronic health records), few
communities have comprehensive surveillance systems to measure chronic
diseases and related health risk factors and quality of life. Few health care
systems routinely collect information on health-related quality of life as part
of the electronic medical record. And, because available process measures
do not reliably predict health outcomes, they have limited usefulness for
measuring and rewarding performance relevant to living well at the health
system or community level.
Data collection is further complicated because of the many potential
confounding variables (e.g., age, gender, geography, race/ethnicity, number
of comorbid illnesses, health literacy, social support) that may influence
living well and are needed to appropriately analyze and interpret results.
Moreover, although many people have MCCs, this factor has received
limited attention. Finally, rare diseases cannot be accurately measured in
population-based surveys. Overcoming these limitations for conducting
surveillance for living well with chronic illness is further complicated by the
dramatically increasing costs of collecting this information at the population level, as fewer homes have landline telephones and telephone surveys
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response rates continue to fall. Future systems should be able to capture
this information within the health care system and build up to provide information on community, state, and national health risk behavior, chronic
disease, and quality of life.
PUBLIC HEALTH SURVEILLANCE SYSTEM INTEGRATION
One of the biggest weaknesses of the current surveillance systems for
chronic illness is the lack of integration between information collected at
the patient, health system, and population levels. Detailed information may
be collected from patients about chronic diseases, risk factors, and quality
of life, but it is rarely captured in comprehensive health system databases.
Health system information, primarily derived from administrative billing
systems, is rarely used to assess chronic disease control at population levels.
Finally, information collected at the population level, ranging from detailed
census information to characteristics of the built environment, is rarely
included in health system information systems.
Another limitation is the lack of information about health outcomes
of individual patients over time so that transitions in health status can be
monitored. Most available data are on process outcomes rather than health
outcomes, and longitudinal data are rarely available. In addition, despite
advances in health information technology, these information systems are
not well integrated, and the number and variety of systems are likely
to increase with advances in electronic data interchange and integration.
These changes will also heighten the importance of patient privacy, data
confidentiality, and system security. Finally, the value of health care and
other interventions to improve health outcomes can be determined only by
examining costs and health outcomes, but few data sources include costs
(Rosen and Cutler, 2009).
It is technically feasible to integrate existing surveillance systems along
the entire continuum of prevention, starting with patient-reported information, to improving the performance of health care systems, to monitoring
risk factor and outcome trends over time at the community, state, or national level (i.e., population level). This integration at the level of health
care system, with examples, has been extensively reviewed in a series of
Institute of Medicine workshops on “The Learning Healthcare System”
(IOM, 2007). Figure 5-1 shows how health information can be collected
and potentially integrated at three different levels. This section describes
these three levels of information systems, provides examples of existing
systems, and describes barriers and opportunities for improving systems
in the future.
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FIGURE 5-1 Integration of health system and public health surveillance systems.
5-1.eps
SOURCE: Committee on Living Well
with Chronic Disease: Public Health Action
bitmap and Quality of Life.
to Reduce Disability and Improve Functioning

Patient-Level Surveillance Systems
Surveillance systems of chronic illnesses may be used to evaluate the
effectiveness of patient care and public health interventions and should
include outcome information relevant to living well collected directly from
patients. However, although the patient-reported perspective of living well is
the “gold standard” (e.g., living well or patient-reported health outcomes),
this remains a major gap in surveillance for chronic illnesses (Porter, 2010).
This is a rapidly growing area of research and, with the growing use of
electronic medical records (EMRs), an emerging opportunity for chronic
disease surveillance.
An example of the relevance and feasibility of self-reported ratings of
living well was provided by Strine and colleagues (2008), who analyzed
data from a national sample in excess of 340,000 noninstitutionalized
adults using the BRFSS and found that even a single question rating life satisfaction, a surrogate for living well, was strongly associated with unhealthy
lifestyles, decreased health status, disability, and chronic illness. However,
this measure has not been used to assess interventions among patients with
chronic illnesses. Moreover, although measures of self-reported healthrelated quality of life are the major outcomes in research trials of clinical
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and public health interventions, they are not often used in routine clinical
care or related surveillance systems. However, widespread implementation
of electronic medical records (discussed below) may provide the opportunity to conduct widespread surveillance of patient-reported outcomes.
Finally, recent advances in the application of the genetics and molecular
biology to patient illnesses are likely to change the nature and interpretation of surveillance over the next few years. This has sometimes been called
“personalized medicine” (Offit, 2011), leading to changes in illness risk,
classification, clinical behavior, and outcomes. Some implications include
•
•
•

Altered classification of diseases and conditions according to molecular or genetic characteristics, such as subgroups of breast cancer with the HER-2-neu marker.
Differential treatment approaches based on molecular markers,
such as levels of P450 enzymes, leading to varied medication
applications.
Altered risk of incident diseases based on molecular markers. A
large number of genetic variants have now been related to disease
risk and occurrence. Although these altered risks for chronic diseases have not been large, such risks may be large enough to change
screening practices.
Health Care System–Level Surveillance Systems

Information about chronic illness care and outcomes is collected by
health systems as part of routine patient care. These data systems include
descriptive information about patient demographics, residence, and insurance status. Using patient addresses, area-level information can be appended to patient records, such as median household income, census tract
rates of poverty or crime, and characteristics of the built environment.
Billing information is available on most patients (e.g., fee-for-service) on
procedures, diagnoses, and hospitalization.
Health care organizations have used health information systems to
improve processes of care and to reduce costs. Most of these systems have
focused on measuring quality of health care using process measures, but
relatively few routinely incorporate measures of health outcomes. These
systems hold promise for improving health outcomes, as long as there is a
strong link between the process measure and the expected health outcome.
Berwick and others have described how improving the U.S. health care system requires simultaneous pursuit of three aims: improving the experience
of care, improving the health of populations, and reducing per capita costs
of health care (Berwick et al., 2008).
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However, those working on the Triple Aim projects may focus on the
two more concrete goals of improving the experience of health care and
reducing per capita costs of health care and less on the aim of improving population health (Kindig, 2011). Kindig states that “the reality is
that even major progress in these two areas over the next decade will not
help us achieve our goals related to healthy life expectancy and disparity
reduction.”
Since the late 1990s—and partly as a result of two IOM reports, which
describe the frequency of errors and mortality associated with hospitalization (To Err Is Human) and gaps in quality of care in the U.S. health care
system (Crossing the Quality Chasm)—there has been increasing attention
on measuring health care safety and quality, which is linked to hospital
accreditation and reimbursement (Chassin et al., 2010) (see below). Moreover, these surveillance activities have resulted in nationwide initiatives to
enhance the capacity of health systems to use the data and drive performance improvement (Institute for Healthcare Improvement, [a]). However,
these activities have largely focused on improving safety and outcomes
associated with acute care rather than improving longer-term outcomes for
patients with chronic illnesses.
According to Porter, outcome measurement is perhaps the single most
powerful tool that could be used to improve the quality of care among
persons with chronic illness. As the true measures of quality in chronic
illness care, it is necessary to measure, report, and compare specific and
multidimensional outcomes. Understanding the outcomes achieved is also
critical to ensuring that cost reduction is value enhancing (Porter, 2010).
In his review, Porter suggests that although outcome measurement in the
health care system is uncommon, there are examples that have proven
practical and economically feasible. Moreover, accepted risk adjustment
has been developed and implemented and although measurement initially
revealed major variation in outcomes in each case over time, striking outcome improvement and narrowing of variation across providers were the
result (Porter, 2010).
Despite consensus of the importance of measuring health outcomes
in efforts to help patients live better with chronic illness, there is little
consensus about what constitutes an optimal outcome and the distinctions
among care processes, biological indicators, and outcomes remain unclear
in practice (Porter, 2010). Currently used outcome measures tend to focus
on the immediate results of particular interventions rather than the overall
success of the full care cycle longitudinally for medical diseases or primary
and preventive care. In addition, measured outcomes often fail to capture
dimensions that are highly important to living well with chronic illness
(Porter, 2010).
According to Porter, generalized outcomes, such as overall hospital in-
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fection rates, mortality rates, medication errors, or surgical complications,
are too broad to permit proper evaluation of a provider’s care in a way
that is relevant to patients. Porter states that these generalized outcomes
also obscure the causal connections between specific care processes and
outcomes, since results are heavily influenced by many different processes
(Porter, 2010). However, these system-level measures may be valuable for
guiding organizational or public health interventions and future research
(Conway and Clancy, 2009; Dougherty and Conway, 2008).
In addition to measuring health outcomes to drive performance improvement, analyzing health care costs has demonstrated wide geographic
variations in risk-adjusted costs, which are not consistently associated
with health outcomes (The Dartmouth Atlas of Health Care, [a]). These
observations have partly contributed to recent health reform policies and
regulations at the national and state levels to minimize variation in costs in
an attempt to control rising health care costs.
Population-Based Surveillance Systems
Public health surveillance systems are an essential complement to
patient- and health system–based information systems. These populationbased health information systems have evolved over the past 50 years,
broadening the scope from infectious to chronic diseases. Traditional surveillance systems that focused on infectious diseases have been expanded to
include chronic diseases and chronic disease risk factors. CDC’s National
Program of Cancer Registries now supports central cancer registries in 45
states, the District of Columbia, Puerto Rico, and the U.S. Pacific Island
jurisdictions, representing 96 percent of the U.S. population. Together with
the National Cancer Institute’s (NCI’s) Surveillance, Epidemiology, and End
Results (SEER) Program, cancer incidence data are available for the entire
U.S. population.
During the 1980s, CDC established surveillance systems to monitor
trends in risk factors for chronic diseases among adults (Behavioral Risk
Factor Surveillance System) and children (Youth Risk Behavior Surveillance
System, or YRBSS). These state-based systems for the first time provided
information for state and selected local health departments for program
planning and evaluation. The colored maps showing the increasing rates
of obesity in every state during the past several decades have been seen by
countless professionals, students, and members of the public.
In addition, there has been a growing awareness of the impact the built
environment has on people’s physical and mental health. Therefore, several
interesting new surveillance methodologies have been developed that aim
to monitor the health of individuals in the context of the communities in
which they live, involving a complex interaction of health determinants,
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health outcomes, physical measurements, biological samples, policies, and
the built environment (Nieto et al., 2010).
Public health surveillance systems are used to assess the causes and
consequences of chronic illnesses, including measuring the burden, monitoring changes over time, and evaluating the effectiveness of broad-based
interventions. These systems are generally developed and operated by governmental public health agencies at the local, state, or national level and
vary from a simple system collecting data from a single source, to electronic
systems that receive data from many sources in multiple formats, to complex population-based surveys. Accordingly, these systems address a range
of public health needs:
a. “guide immediate action for cases of public health importance;
b. measure the burden of a disease (or other health-related event),
including changes in related factors, the identification of populations at high risk, and the identification of new or emerging health
concerns;
c. monitor trends in the burden of a disease (or other health-related
event), including the detection of epidemics (outbreaks) and
pandemics;
d. guide the planning, implementation, and evaluation of programs
to prevent and control disease, injury, or adverse exposure;
e. monitor adverse effects of interventions (e.g., the U.S. Food and
Drug Administration and drugs);
f. evaluate public policy;
g. detect changes in health practices and the effects of these changes;
h. prioritize the allocation of health resources;
i. describe the clinical course of disease; and
j. provide a basis for epidemiological research” (German et al.,
2001).
Summary
Multidimensional surveillance of risk factors and health outcomes data
at the patient, health organization, and population levels is essential for
informing decisions on priorities and interventions to enhance living well
with chronic illness at the level of patients, health organizations, and communities. However, many barriers continue to exist that prevent optimal
integration and use of these data for program planning and evaluation.
Future chronic disease surveillance systems should integrate information from patient-, health system–, and population-based surveillance systems. The County Health Rankings (www.countyhealthrankings.org) is an
example of an integrated system for surveillance of the overall health of a
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community that could be adapted for measuring living well with chronic
illness. For example, rather than relying on estimates of quality of life
from telephone surveys, health outcomes for communities could integrate
information about quality of life from patient and health system databases.
FUTURE DATA SOURCES, METHODS,
AND RESEARCH DIRECTIONS
The need for improved chronic disease surveillance systems is great,
given the increasing demands for better patient experiences, lower costs,
and improved population health outcomes. Future decisions about these
systems will be driven by multiple factors, including the burden of illnesses
and effectiveness, adoption, implementation, and maintenance of interventions, along with cost-benefit considerations (Glasgow et al., 1999). This
section describes methods, data sources, and research needed to meet this
increasing demand in the future.
Although many environmental, social, and health care factors contribute to health outcomes for persons with chronic illnesses, the current
health care reform initiatives at the federal level are largely targeting health
care access and quality. In addition, these initiatives include a number of
policies and programs intended to enhance surveillance for chronic disease
and enhance coordination of care. However, given the many determinants
of health, the focus on enhancing access to care and transforming delivery
of health care alone will be insufficient for helping persons with chronic
illness to live well.
Measurement and incentives will drive health system change to improve
chronic illness care. The Health Information Technology for Economic and
Clinical Health (HITECH) Act (Blumenthal, 2010) provides incentives to
facilitate the adoption of health information technology/electronic medical
records, which will provide the foundation for surveillance data of health
care and decision support. There are several provisions in the Affordable
Care Act (ACA) to promote chronic disease surveillance. A provision of
the ACA states that “any federally conducted or supported health care or
public health program, activity or survey collects and reports, to the extent practicable data on … disability status” and data collection standards
have been developed to address this mandate (http://minorityhealth.hhs.
gov/templates/browse.aspx?lvl=2&lvlid=208). Group health plans will be
required to report annually to the HHS on their benefits and reimbursement
structures that improve quality of care and health outcomes for individuals with chronic health illnesses (http://www.scribd.com/doc/57950324/
Health-Care-Shalls-in-the-Affordable-Care-Act). Tax-exempt hospitals will
be required to conduct community health needs assessments every 3 years.
Although this provision acknowledges the relevance of integrating data
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from the health care system and the community to drive performance improvement, no details are provided about what should be measured.
Recent developments in health information technology provide numerous avenues for the collection of individual-level health information that
is relevant to living well with chronic illness. However, in using such data,
consideration is needed to determine the extent to which the data are using measures that are reliable, valid (i.e., internally and externally), and
responsive to change. In subsequent sections, we review potential methods
and data sources for future surveillance to enhance living well, and research
needs to address current gaps in knowledge relevant to surveillance for
chronic illnesses.
The Use of Patient-Reported Outcomes in Surveillance Systems
PRO measures are considered essential for monitoring outcomes and
quality of life in individuals with chronic illness. Recent years have seen a
number of advances in the science of PROs, particularly by the PROMIS
group, which funded the development of item banks as well as short forms
and computer-adaptive tests to measure a range of PROS. Health domains
for PROMIS were built on the World Health Organization framework of
physical, mental, and social health (Cella et al., 2007). Domain definitions
were created for physical function, fatigue, pain, emotional distress (including anxiety, depression, and anger), social health (including social function
and social support), and global health. PROMIS instruments available as
of June 2011 are listed in Table 5-6.
PROMIS instruments were validated and calibrated in samples from
the U.S. general population and multiple illness populations, including individuals with arthritis, congestive heart failure, COPD, cancer, and other
illnesses. The instruments are designed to measure feelings, functions, and
perceptions applicable to a range of chronic illnesses, enabling efficient and
interpretable clinical research and clinical practice application of patientreported outcomes. The instruments have been validated against legacy
illness-specific instruments.
New Modes of Data Collection
There is an increasing number of modes for the collection of health
information, including patient-reported outcomes, that may be used for
surveillance efforts in the future. For example, many employers use health
risk appraisals (HRAs) as feedback tools for their employees to improve
their health. Although these assessments are meant to be tools to help
individuals improve their health status and thus tend to focus on health
behavior and preventive health care utilization, it could be particularly
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TABLE 5-6 Available PROMIS Instruments
Domain

Bank

Short Forms

Emotional distress—anger

29

8

Emotional distress—anxiety

29

4, 6, 7, 8

Emotional distress—depression

28

4, 6, 8a, 8b

Applied cognition—abilities

33

4, 6, 8

Applied cognition—general concerns

34

4, 6, 8

Psychosocial illness impact—positive

39

4, 8

Psychosocial illness impact—negative

32

4, 8

Fatigue

95

4, 6, 7, 8

Pain—behavior

39

7

Pain—interference

41

4, 6a, 6b, 8

Pain intensity

3

Physical function

124

4, 6, 8, 10, 20

114

12

Mobility
Upper extremity
Physical function for samples with mobility aid users
Sleep disturbance

27

4, 6, 8a, 8b

Sleep-related impairment

16

8

Sexual function: global satisfaction with sex life and 10
other subscales

7

Satisfaction with participation in discretionary social
activities

12

7

Satisfaction with participation in social roles

14

4, 6, 7, 8

Satisfaction with social roles and activities

44

4, 6, 8

Ability to participate in social roles and activities

35

4, 6, 8

Companionship

6

4, 6

Informational support

10

4, 6, 8

Emotional support

16

4, 6, 8

Instrumental support

11

4, 6, 8

Social isolation

14

4, 6, 8

Peer relationships
Asthma impact
Global health

10

SOURCE: PROMIS Assessment Center. Instruments Available for Use. http://assessmentcenter.
net/documents/InstrumentLibrary.pdf.
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useful for individuals with chronic illness to track health outcomes, such
as PROs, over time.
Online personal health records (PHRs), like the Health Vault by Microsoft, may also eventually provide data for surveillance of living well
with chronic illness. Such tools allow individuals to record and track their
own health information online. Some systems have the ability to link with
a health care system’s electronic health record, and so adoption of EHRs
by health care systems is important to the usefulness of such tools, as is
the interoperability between the PHR and health care system EHR (Archer
et al., 2011). A further limitation is that not all PHRs include the type of
outcomes that are relevant to living well with chronic illness. In particular,
valid and reliable PRO measures are not widely available in these systems,
although there may be value to a person living with a chronic illness in
tracking an outcome like pain or fatigue. Incorporation of such measures
into PHRs could help increase their usefulness to surveillance efforts as
well. However, the use of PHRs requires long-term use and considerable
effort on the part of the health consumer. More research is needed to identify ways to optimize the usefulness of PHRs for individuals and identify
methods to motivate and increase their use (Archer et al., 2011).
Registries have long been used as a method for studying diseases.
Traditional registries (e.g., cancer registries) usually involve information
submitted by the health care provider. Although such registries are used
for surveillance (the SEER registry being a prime example), they rarely
assess the patient-reported outcomes that are relevant to living well with
chronic illness. Often, the patient has not consented to follow-up contact;
conducting surveillance that involves recontacting patients therefore often
requires several costly steps, such as requesting permission from the health
care provider. However, a number of registries are emerging in which individuals themselves volunteer for the registry, expressing their willingness to
participate in health research. Examples include two state-based r egistries—
the Illinois Women’s Health Registry and the Kentucky Women’s Health
Registry—and a disease-specific registry, the Susan Love Foundation’s Army
of Women, a registry of breast cancer survivors and women without breast
cancer who are willing to participate in research related to breast cancer.
Also, for some registries, information is submitted by health care providers
rather than the participants themselves (e.g., cancer registries). Registries
could be used for surveillance efforts related to living well with chronic
illness, but attention needs to be paid to assessing selection bias in who
enrolls in registries.
Online networks for individuals with chronic illness may also provide
opportunities for surveillance. For example, networks, such as Patients Like
Me and Cure Together, have as part of their goal information gathering and
sharing that can help patients understand their illness course and effective
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treatments. Patients Like Me has a membership of 114,953 patients. They
routinely collect patient-reported outcomes on their website, although participation in this data collection is voluntary. It is a for-profit organization
whose business model includes selling the patient information to clients
like pharmaceutical companies. The network started by serving primarily
the ALS community. It conducted an observational study with matched
controls on the use of lithium among their members with ALS. The study
found the same result as subsequent trials, that lithium was of no benefit in
slowing the progression of this illness (Wicks et al., 2011). Cure Together
has approximately 25,000 members. It asks members to provide data on
symptoms, treatments they have tried, and effectiveness of treatments and
then share the results online with other members. Another example is registries of patients with chronic lung diseases (http://www.alpha1registry.org/
index.html). Such networks could be tapped for surveillance efforts in the
future, but consideration of selection bias is still necessary. Furthermore, it
is unclear to what extent these networks use validated assessment tools that
are reliable and sensitive to change in their data gathering, which would be
important for surveillance measures (Thacker et al., 2006).
With the increasing adoption as well as incentives and support for
adoption of electronic medical records, future surveillance methods may
be able to utilize this information to monitor whether patients are living
well. One of the components of meaningful use is submitting clinical quality
and other measures, but this does not currently include measures of living
well (Classen and Bates, 2011). Although it is common to use medical care
records to monitor quality of care, the potential exists to use these data
to track outcomes as well. However, available research evidence does not
include patient-level outcomes for assessing the effectiveness of EMRs, and
only recently has cross-sectional evidence suggested that the use of EMRs
is associated with improvements in standards of care processes and intermediate outcomes compared with paper records for patients with diabetes
(Cebul et al., 2011). If brief patient-reported outcome measures are incorporated into the EMR for patients with chronic illnesses, these data could
be used to provide longitudinal information on quality of life indicators
of importance to this population, extending current systems that primarily monitor statistics related to illness mortality. While the entire nation
does not have access to electronic medical records at this time, there is still
widespread availability of EMR covering large segments of the population.
The use and availability of EMR will continue to expand, which supports
the incremental approach to enhanced chronic disease surveillance. The
PROMIS measures are ideal for such a system because they are reliable and
validated, brief, and applicable across a range of chronic diseases.
Syndromic surveillance refers to the detection of outbreaks or disease
trends using automated surveillance of pre-diagnostic data, including, for
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example, sales of over-the-counter medications or emergency room visits.
Movement toward electronic medical records may make such surveillance
feasible with medical records, but innovative applications of more population-based data have also been explored. Data mining of information collected by search engines or in either general or disease-specific online social
networks may be more sensitive to such detection methods. However, one
limitation of this approach is that such methods are more sensitive to shortterm changes (e.g., influenza epidemics; see Signorini et al., 2011). In addition, people with chronic illness are less likely to have Internet access than
others, raising the possibility of selection bias in who provides information.
However, people with chronic illnesses who go online are more likely to
seek out others with similar health concerns than are those without chronic
illness (Fox, 2011), indicating that this may be a fruitful area for surveillance, as more people with chronic illness obtain access to the Internet.
Research on Measurement of Chronic Disease
Although the need for surveillance is a well-established function of public health, surveillance of chronic illness to enhance living well is complex
and presents a number of challenges that will require further investigation
at the individual, health organization, and population levels. Moreover, the
effectiveness of potential future methods and data sources for surveillance
to drive improvement will need to be determined.
Individual Level
The measurement of patient-reported outcomes continues to be an active area of investigation (as previously described for PROMIS), and much
of the research focus has been on reliability, validity, and responsiveness to
change. For example, there is limited evidence on sources of variation of
HRQoL, including gender (Cherepanov et al., 2010), season (Jia and Lubetkin, 2009), and MCCs (Chen et al., 2011). Further research is needed
to determine other sources of variation (e.g., health literacy, socioeconomic
factors). Moreover, the reliability of surveillance of HRQoL remains controversial, in need of further research (Avendano et al., 2009; Salomon et
al., 2009). For specific illnesses, further qualitative research to obtain the
patient’s perspective (e.g., illness intrusiveness, regrets about treatment
decisions) may be needed to strengthen the validity of measures of patientreported outcomes for measuring living well. In addition to patient-reported
outcomes, little is known about the feasibility and potential usefulness
of objective, longitudinal measures of functional and cognitive capacity
for surveillance. Finally, in the context of health care reform and concern
about costs, the burden and costs versus benefits of surveillance of patient-
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reported outcomes and other individual-level measures will need to be
determined.
Health Organization Level
A major component of the transformation process currently under
way in the U.S. health care system is comparative effectiveness research
(Conway and Clancy, 2009; Dougherty and Conway, 2008); although this
research agenda is focused on health care interventions, chronic disease
surveillance is the first step in the intervention process. Ongoing health services research is needed to assess the effectiveness of surveillance methods
using the EMR (Kmetik et al., 2011) and of methods for public reporting
of health care organization performance (Mukamel et al., 2010). Chassin
and colleagues (2010) recently reviewed the current status of surveillance
measurement of hospital performance and outline four criteria for accountability measures, which provide a framework for future research focused on
surveillance of health care organizations: (1) there is a strong evidence base
showing that the care process leads to improved outcomes; (2) the measure
accurately captures whether the evidence-based care process has, in fact,
been provided; (3) the measure addresses a process that has few intervening care processes that must occur before the improved outcome is realized; and (4) implementing the measure has little or no chance of inducing
unintended adverse consequences. The rising costs of health care and wide
geographic variation in health care costs has increasingly focused attention
on determining the value of health care. However, there are a number of
challenges in estimating the cost of disease (Rosen and Cutler, 2009), which
will require ongoing research.
The rapid growth in new technology and research evidence, combined
with gaps between evidence and practice, along with unsustainable growth
in health care costs has focused nationwide attention on innovative, collaborative efforts to “learn about the best uses of new technologies at the
same rate that it produces new technologies”—termed the rapid learning
health system (IOM, 2007, p. 210). The foundation for the learning health
care system is large EMR research databases (IOM, 2007), and current
examples of where these research databases are being used for health care
improvement include the Veterans Administration and Kaiser Permanente.
Population Level
The general surveillance-related research needs at the population level
are similar to the needs described for the individual and health organization level, including the reliability, validity, and responsiveness to change of
surveillance measures. At the population level, these measurement charac-
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teristics will apply to the social and environmental determinants of living
well, including policies and regulations.
Summary
Because of the complex determinants of living well, including factors
at the patient, health care system, and population levels, surveillance to
drive and monitor the effectiveness of public health action to reduce disability and improve function and quality of life requires multidimensional
longitudinal measurement. In addition to fundamental research on measurement reliability, validity, and responsiveness to change, overarching
questions remain on what measurements are minimally needed for effective
surveillance and how frequently data collection should be performed. At
the patient level, recent population-based studies suggest that relatively
simple individual-level measures of life satisfaction (Strine et al., 2008)
and well-being (Gerstorf et al., 2010) are associated with a number of
health outcomes; when measured longitudinally, a rapid slope of decline
is predictive of mortality 3 to 5 years before death (Gerstorf et al., 2010).
Further research is needed, but these results suggest that surveillance using
a composite of relatively simple measures of life satisfaction and well-being,
combined with measures at the health care system (e.g., access) and population (e.g., policies) levels, may be useful for monitoring the effectiveness of
health care and public health interventions to promote living well among
patients with chronic illness.
CONCLUSION
The committee’s statement of task asks “How can public health surveillance be used to inform public policy decisions to minimize adverse life
impacts?” This question can be answered first by considering the types of
public policy decisions that can affect the quality of life among persons living with chronic illness. Surveillance is the first step in the change process
to drive interventions to address gaps for patients with chronic illnesses to
live well and to improve the nation’s health and economic well-being by
reducing disability and improving quality of life and functioning. This shift
in focus from only extending life to living well has the potential to facilitate decision making at the individual, health care system, and population
levels that optimizes outcomes not only for patients and families but also
for society.
For example, advanced care planning using evidence from surveillance on prognosis and options enables patients and families to make
more informed decisions that improve satisfaction and quality of life and
reduce suffering (Curtis, 2011). Although this evidence may be obtained
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from clinical trials, longitudinal population-based surveillance of patients
with chronic illnesses provides the strongest external validity. Moreover,
this enhanced decision making is associated with lower health care costs
(Morrison et al., 2011).
For the second question—What consequences of chronic diseases are
most important to the nation’s health and economic well-being?—the response is more complex and cannot be limited only to consequences, because of the multiple determinants of chronic disease. Therefore, measures
used for surveillance of living well must be multidimensional and include
measures of determinants of health at the individual, health system, and
population levels as well as health-related outcomes (e.g., patient-reported
outcomes, functioning) that are relevant to patients living well. Moreover, these individual-level consequences should be associated with lower
societal costs. Finally, it must be feasible to collect these data elements
longitudinally.
If providers and communities are going to be rewarded for preventing and controlling chronic disease, better data systems are needed. These
data systems should draw on individual-level data (e.g., from the electronic
health record) and include three types of information:
•
•
•

Risk of chronic illness (e.g., through a health risk appraisal)
Presence of chronic illnesses
Measures of quality of life and functioning

Risk factor information is needed in order to reward chronic disease
prevention efforts. Providers who invest in clinical or community-based
prevention programs are unlikely to see the outcomes in lower rates of
chronic diseases given the low incidence and lag between interventions and
outcomes. However, these interventions can produce short-term changes in
behaviors and other risk factors.
Information about chronic diseases should be collected on all persons.
Some of this information can be obtained from electronic health records.
However, signs and symptoms of chronic illnesses are often lacking in
health care systems and should be collected as part of a health assessment.
Finally, information on disability and quality of life should be collected
at the individual level. A variety of methods exist, but standard definitions
are needed (similar to the risk factor definitions developed for the BRFSS)
to permit comparison between communities and over time (NRC, 2009).
The technology exists today to collect comprehensive health information on everyone living in a community. However, there are a number of
barriers to be overcome, such as budget constraints, organizational inertia
for prioritizing/replacing existing methods, lack of sharing agreements, lack
of incentives, lack of standard definitions, and limitations of workforce
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capacity. Decision-making processes are needed to optimize surveillance activities despite limited resources. Research and demonstration projects will
be needed to address the many barriers to enhancing surveillance systems
to promote “living well.” Grants could be provided to first demonstrate
the feasibility of collecting this information in large health systems, and
eventually in entire communities. Ultimately, priorities for surveillance need
to be driven by a number of factors, including the burden of illness (e.g.,
frequency, disability, costs) for individuals and society, and availability of
cost-effective interventions.
RECOMMENDATIONS 16–17
The committee provides two recommendations to address the question
how can public health surveillance be used to inform public policy decisions
to minimize adverse life impacts.
Recommendation 16
The committee recommends that the secretary of HHS encourage and
support pilot tests by health care systems to collect patient-level information, share deidentified data across systems, and make them available at the local, state, and national levels in order to monitor and
improve chronic illness outcomes. These data should include patient
self-reported outcomes of health-related quality of life and functional
status in persons with chronic illness.
Recommendation 17
The committee recommends that the secretary of HHS establish and
support a standing national work group to oversee and coordinate
multidimensional chronic diseases surveillance activity, including obtaining patient-level data on health-related quality of life and functional
status from electronic medical records and data on the implementation and dissemination of effective chronic disease interventions at the
health care system and the community level, including longitudinal
health outcomes.
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6
Interface of the Public Health System,
the Health Care System, and the
Non–Health Care Sector

INTRODUCTION
An aligned system with a strong interface among public health, health
care, and the community and non–health care sectors could produce better
prevention and treatment outcomes for populations living with chronic illness. In part, these systems are natural allies, as they often serve the same
populations and see themselves as contributing to the public’s health, and
they often share the burden of poor chronic disease outcomes. They could
serve as powerful partners because only together can they achieve the goal
of living well across populations and across chronic illnesses.
Imagining how public health, health care, and community-based organizations could align to improve outcomes in chronic disease led the committee to develop a conceptual model that frames the interaction among
the factors and systems associated with chronic disease and its management. We examined how these various factors and systems produce better
health for individuals and populations living with chronic illness. Many
of these factors in the model impact health outside traditional health care
settings and are understood at the population level rather than through an
individual focus. Interventions at the population level can be implemented
to prevent disease and promote health, and the committee was interested
in the roles and effectiveness of organizations that do now or could in the
future contribute to living well with chronic illness. This chapter reviews
how public health, health care, and community and non–health care organizations approach the prevention and management of chronic disease and
opportunities for improvement.
229
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PUBLIC HEALTH SYSTEM STRUCTURES AND APPROACHES
Perhaps the programs that impact chronic disease that are least well
understood lie within the constellation of agencies that serve the public’s
health, working primarily across populations. Governmental public health
agencies (GPHAs) are the primary providers of these programs. In many
cases, community-based organizations (CBOs) also provide care. Governmental public health agencies have been and likely will be important in
helping people live well with chronic disabling conditions and other chronic
illnesses particularly in their shared role with clinical services to education
and support the transition of care. Over the past 25 years, these agencies
have moved from a focus on clinical care for the underserved to improving
population health, and they have changed their role from doing to leading.
The Institute of Medicine (IOM) helped to encourage this redirection
of focus through two reports on the future of public health. The first report
(IOM, 1988) focused almost exclusively on GPHAs. It documented their
disarray and attributed it to their being torn between trying to improve
population health and serving as care providers, of last resort, of clinical care to the underserved, including the uninsured, all with inadequate
resources. The report emphasized both population health and leadership
as it described three roles for GPHAs: (1) assessment—to “systematically
collect, assemble, analyze, and make available information on the health
of the community”; (2) policy development—to “serve the public interest
in the development of comprehensive public health policies by promoting
use of the scientific knowledge base in decision-making about public health
and by leading in developing public health policy”; and (3) assurance—to
“assure their constituents that services necessary to achieve agreed upon
goals are provided, either by encouraging actions by other entities (private
or public sector), by requiring such action through regulation, or by providing services directly” (IOM, 1988).
The second report (IOM, 2002) was much less focused on government
and placed the role of GPHAs in a broader context as one of many public
health partners with an important role in improving population health.
These partners include communities, the health care delivery system, employers and businesses, the media, and the academic community. Specific
recommendations to GPHAs again emphasized leadership and included
“1) adopting a population health approach that considers the multiple
determinants of health; 2) strengthening the governmental public health
infrastructure, which forms the backbone of the public health system; 3)
building a new generation of intersectoral partnerships that also draw on
the perspectives and resources of diverse communities and actively engaging
them in health action; 4) developing systems of accountability to assure the
quality and availability of public health services; 5) making evidence the
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foundation of decision making and the measure of success; and 6) enhancing and facilitating communication within the public health system (e.g.,
among all levels of the governmental public health infrastructure and between public health professionals and community members” (IOM, 2002).
This redirection of GPHAs over the past 25 years—in content, from
clinical care to population health, and in role, from doing to leading—has
been echoed in the development of programs for chronic disease prevention. The Centers for Disease Control and Prevention (CDC) has led the
development of these programs through its National Center for Chronic
Disease Prevention and Health Promotion, initiated in 1989 (Collins et al.,
2009). CDC’s initial focus was on state-level programs aimed at preventing and controlling often-fatal chronic diseases. One of the first, and still
largest, programs was a clinical prevention program, the National Breast
and Cervical Cancer Early Detection Program, which promoted and paid
for clinical screening for breast and cervical cancer for uninsured women
(CDC, [e]). As of 2009, other fatal disease–oriented programs existing in
all 50 states focused on diabetes and comprehensive cancer control (Collins
et al., 2009). Less widespread programs focus on heart disease and stroke
(Collins et al., 2009).
From the beginning, CDC has also focused on state-level programs to
measure and reduce leading chronic disease risk behaviors, in particular
tobacco use, physical inactivity, unhealthy eating, and obesity (Collins et
al., 2009; McGinnis and Foege, 1993). As of 2009, CDC-funded programs
existing in all 50 states included the Behavioral Risk Factor Surveillance
System and tobacco control (Collins et al., 2009). More recently, CDC has
also initiated state-level programs focused on chronic disabling diseases,
and one of the largest of these, begun in 1999, focuses on arthritis. CDC
initially funded smaller arthritis programs in many states, ultimately 36;
however, in 2008, after an external review, CDC began funding fewer
states, now 12, with a minimum of $500,000 per year (CDC, [b]). These
state arthritis programs “work to increase awareness that something can
be done for arthritis and promote self-management education and physical
activity” (CDC, [b]).
An additional theme of the CDC programs in recent years has been
a transition from state-level categorical programs aimed largely at communication and service provision to community-level integrated programs
aimed more at policies and environments. This transition has accelerated
with the recognition that many local GPHAs have had difficulty mounting
chronic disease prevention (Frieden, 2004). The first such CDC program,
Racial and Ethnic Approaches to Community Health (REACH), began
in 1999 and has focused on community-level approaches to eliminating
racial and ethnic disparities in chronic illnesses (CDC, [f]; Collins et al.,
2009). Others that have followed include Steps, begun in 2003 and later
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transitioned to Healthy Communities, funding states and large and small
communities to reduce fatal chronic diseases and related risk behaviors
(CDC, [c]); ACHIEVE (Action Communities for Health, Innovation, and
Environmental Change), begun in 2008 and focused broadly on reducing
chronic diseases and risk behaviors in smaller communities (CDC, [c]); and
Communities Putting Prevention to Work, begun in 2010 and focused on
policy and environmental approaches to reducing obesity and tobacco use,
through MAPPS (Media, Access, Point of decision information, Price, and
Social support services) strategies (CDC, [a], [c]). These programs have had
little or no explicit focus on arthritis or other chronic disabling diseases. An
interesting new model from CDC is support for the development of workforce capacity for translating the CDC Division of Diabetes Translation
(DDT) lifestyle intervention to be delivered by community organizations.
This is a primary prevention initiative with CDC positioned in the role as
a convener of commercial, CBO (e.g., the YMCA and others), and public
health partners (diabetes prevention and control programs in 50 states)
to scale the Diabetes Prevention Program (DPP) nationally. CDC funding
through Emory University to run a national recognition center to publish
standards for DDT delivery, data management of outcomes, and public
reporting of results could motivate health payers and other third parties to
offer payment to CBOs that offer the program (CDC, [d]; Diabetes Training
and Technical Assistance Center, [a]).
Going forward, the Affordable Care Act (ACA) promises to further
redirect the focus of GPHAs and their work on chronic diseases. The availability of near-universal health insurance may mean that GPHAs will need
to focus even less on direct provision of care to the underserved. ACAmandated coverage of clinical preventive services in health insurance should
also decrease the need for GPHAs to deliver cancer screening and other
preventive care. The ACA’s Prevention and Public Health Fund (PPHF) is
slated to provide $2 billion a year that is heavily focused on chronic disease
prevention. CDC is already using the PPHF to fund its Community Transformation Grants, a new set of integrated community-level programs with
a focus on policy and environmental approaches to reducing risk behaviors.
Even $2 billion a year in PPHF support to GPHAs, however, is grossly inadequate for tackling fatal chronic diseases and their risk behaviors. As a
comparison, the tobacco industry spends $10.5 billion a year on marketing
its tobacco products (Campaign for Tobacco Free Kids, 2011).
What is known about the effectiveness of many population-focused efforts to improve outcomes for individuals with chronic illness is somewhat
limited. This has been a particular barrier to galvanizing changes in the financing and alignment of public health, health care, and community efforts.
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Structures that Support Population Health
The structure and function of state and local public health agencies
has been documented over time by public health–related associations, such
as the Association of State and Territorial Health Officials, the National
Association of County and City Health Officials, the National Association
of Local Boards of Health, and the American Public Health Association.
The data from these various surveys enumerate the workforce, financing,
activities, and general structure of public health agencies. Data related to
the structure and function of state-level public health agencies in 2001 and
2007 were compared to evaluate changes in program responsibilities. New
areas of practice included bioterrorism preparedness, perinatal epidemiology, toxicology, tobacco control and prevention, violence prevention, cancer and chronic disease epidemiology, and environmental epidemiology. At
the same time that programs and services were increasing, funding for state
public health agencies programs remained flat, with median state spending
at approximately $29 per capita (Madamala et al., 2011).
The extent to which these structures effectively impact outcomes of
chronic disease is less well known. Much of what public health does to
impact or prevent disease is structural in nature. Interventions, such as zoning regulations, building codes, infrastructure improvements, and policies,
have been designed to address such factors as physical activity, exposure to
tobacco, nutrition, and environmental hazards. These types of interventions
have either not been widely implemented or evaluated because of lack of
understanding or interest on the part of policy makers, lack of concern on
the part of the business sector, and limited collaboration between public
health agencies and organizations that develop structural interventions
(Katz, 2009).
Structures that are designed to assist in the evaluation of programs and
interventions aimed at populations are essential to understanding which
programs are of value in terms of outcomes and cost. Dilley, Bekemeier,
and Harris (unpublished) completed a systematic review of the quality
improvement literature related to interventions in public health. The types
of quality initiatives included organization-wide efforts, program or servicerelated interventions, and administrative or management practice improvements. The authors concluded that the evidence for public health quality
initiatives directed at improving public health practice and health-related
outcomes is weak and the studies related to quality initiatives in public
health contained a number of limitations, including the lack of a link to
health outcomes. With the promise of a public health accreditation process
(Public Health Accreditation Board) capable of reporting on a set of performance standards (National Public Health Performance Standards, [a]), the
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field may begin to move closer to outcome-level data at the public health
organization level.
Approaches That Support Population Health
Setting priorities for population health requires a methodology for
defining and measuring health status and a framework for intervention.
One of the challenges for public health agencies in directing and focusing
efforts has been the multiple and varied methods derived over time to create interest on the part of the public and policy makers in the economic,
environmental, social, and ethical impacts of disease. An example of priority setting that could influence the focus of public health on chronic disease
prevention in selected areas and the alignment of public health and health
care is the CDC report Winnable Battles (CDC, [g]). These priority areas
with associated strategies could result in large-scale impact on improving health throughout the nation. Another example of a methodology to
set health priorities emerged from Wisconsin’s Division of Public Health
(2010). The Division of Public Health developed a four-step process to
identify major health conditions, prioritize those health conditions, identify
risk factors, and prioritize the risk factors. The process aligned the magnitude and severity of major health conditions with their associated risk
factors. The resulting report, Healthiest Wisconsin 2010: A Partnership
Plan to Improve the Health of the Public (2010), contains focus areas for
health, including policy initiatives, collaborative partnerships, necessary
public health resources and infrastructure, needed research, and the data
required to track progress.
Indicators and Measurement of Population Health
Measurement of population health status has traditionally been the role
of public health agencies as part of their assessment and assurance functions. The infrastructure to measure population health and the tools and
methods used to gather and analyze data are well described in the literature.
Surveillance in most public health agencies is a high-priority practice, as it
often drives decisions about the allocation of resources and programming.
However, some activities in public health are important to the health of
the public but remain difficult to measure. These include the quality of
services and the performance of public health agencies. Thacker and colleagues (2006) determined that beyond the current measures of mortality,
morbidity, cost, and functional status are activities that, while difficult to
measure, are essential to public health. The authors note when the burden
of a disease or event on the population’s health is substantial but the methods to measure the impact are difficult.
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A recent review of the U.S. Department of Health and Human Services
(HHS) national agenda for Healthy People 2020 resulted in the renewal of
a set of topics, indicators, and objectives for the nation’s health. The list
of leading indicators includes chronic disease, with specific objectives for
reducing coronary heart disease deaths, reducing the proportion of persons
in the population with hypertension, and reducing the overall cancer death
rate (IOM, 2011). This determination of a set of indicators for the nation
can help set a course for public health agencies focused on the prevalence
and mortality of specific chronic diseases and serve to provide opportunities
for public health and health care to collaborate.
Responses to Emerging Population Health Threats
The response of public health to chronic disease has been varied across
the nation depending on the infrastructure, workforce, and partners available to the agency and whether they have the resources to pursue interventions at all levels of risk. Although work continues on the development of
the evidence base for interventions aimed at risk factors associated with
chronic disease, public health efforts to pursue the prevention of disease are
complicated by the fact that they must respond at the policy and societal
levels, where interventions to modify environments and laws are most effective; at the community level, where public awareness, community campaigns, and school-based and workforce interventions are most effective;
and at the individual and family levels, where clinical preventive services
are delivered (Halpin et al., 2010). Rare is the public health system that
has the resources to address each of these levels effectively all of the time.
As policy makers have focused on the implementation of various features of the Affordable Care Act, the public health community may see
this as an opportunity to refocus efforts on interventions at the population
level essential to the prevention of chronic disease and reducing their role
in interventions aimed at the management of chronic disease. The Affordable Care Act has some provisions for the development of programs related
to healthier nutrition choices, reduction of risky behaviors, and increasing
healthy behaviors (Compilation of Patient Protection and Affordable Care
Act, 2010). Orza (2010) argues that health reform efforts have not focused
primarily on health care but rather on those dimensions of health—personal
behavior, genetics, education, economic resources, neighborhood conditions, and the global and local environment—that are dominant contributors to health status. Faced with the need to define, measure, and report
to policy makers outcomes related to cost-effectiveness, public health has
had a limited voice in the development of framing reform. Orza (2010)
described the role of public health in the prevention of chronic disease and
other diseases as “community population-based” and focused primarily on
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the alteration of community and environment to promote healthy lifestyles;
development opportunities for screening; and, when needed, promoting
self-care and disease management at home, work, and school. The author
clearly distinguished between the roles of clinical prevention and community-level prevention.
Alignment Among Structures and Approaches
Aligning public health with potential and current partners, including
community-based agencies, health care systems, voluntary health-related
organizations, and policy-making bodies, has policy and political dimensions. To be a fully participating partner in the debate around health
reform, it will take political and collective action to realize cost-effective
strategies for reducing chronic disease; the transition of safety net services
to the health care sector; and the strengthening of public health infrastructure to respond to the heightened needs for measurement, surveillance, and
population strategies to reduce the impact and development of chronic
disease. Gostin and others (2004) discussed strategies for improving the
public’s health from the perspective of past and current IOM reports on
public health. They cite the report The Future of the Public’s Health in the
21st Century, which describes the need to strengthen the governmental
public health infrastructure, engage nongovernmental actors in partnerships for public health, and improve multiple conditions for the public’s
health (IOM, 2002). The authors stress that this agenda may be seen as an
overreach on the part of a public health agenda that strives to link causal
pathways between determinants of health and disease. These links are not
well understood or researched. At the same time, waiting until definitive
evidence exists before public health is assured that poor health outcomes
will respond to societal changes would result in undue delay in implementing health policies directed at socioeconomic conditions.
The literature reporting efforts to structurally align public health and
health care to achieve a balance among population and individually based
interventions to impact chronic illness has primarily come from work in
Canada. These reports described the literature on collaboration between
primary care and public health, a framework for the prevention and management of chronic disease, and the structural integration of public health
and primary care. Although not developed as a set of evidence-based interventions at the system level, they nevertheless point to an important
direction. A report to the Canadian Health Services Research Foundation
(Martin-Misener and Valaitis, 2008) reviewed existing literature on structures and processes for successful collaboration among public health and
primary care, outcomes from collaboration among these two systems, and
factors related to successful collaboration. Results of this review showed
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that collaboration between public health and primary care has grown since
the 1990s, especially in Canada and the United Kingdom. The majority of
the collaboration occurred in urban settings, and its purpose was primarily
to improve quality and cost-effectiveness; identify community health problems through clinical practices; and improve health care through collaboration focused on policy, training, and research. The Cochrane Database
of Systematic Reviews (Hayes et al., 2011) reported a limited number of
studies with results on the impact of local partnerships on health. Almost
all of the 11 comparative studies reviewed had methodological problems,
and none showed evidence of improvement in health outcomes due to collaboration among governmental and health agencies.
The Canadian Ministry of Health and Long-Term Care’s Ontario
Framework (2007) is based on the Chronic Care Model and the Expanded
Chronic Care Model described earlier in this chapter. The framework brings
together efforts around developing individual skills necessary for health,
the reorientation of health services to a stronger focus on prevention and
health promotion, the development of public policy that promotes health
and prevents disease, the creation of environments that support health,
and extra strength to community action. These are common themes in the
majority of the literature that call for a stronger focus on prevention and
management of chronic disease.
Rowan et al. (2007) report some evidence suggesting that models that
integrate primary care and public health have successfully addressed individual and community-based approaches to influence population health.
The prominent link among these systems is through data and surveillance
systems poised to detect health events and changes in a variety of determinants of health and to rapidly communicate health information across
sectors. The models ranged in development and focus from planning to
integrate to fully integrating and evaluating basic chronic disease prevention into primary care settings. The models reviewed in the report were
primarily outside the United States except for the Community-Oriented
Primary Care (COPC) model. Iliffe and Lenihan (2003) reviewed COPC efforts to combine a primary care and a public health perspective in delivering
care to communities. Much of the experience of COPC has been with an
underserved population through targeting high-priority services to a select
population. The results of this review revealed that participation on the
part of community organizations has not been highly active or influential
in developing the COPC targeted programs. The efforts have largely been
through action in the health care sector. This is particularly true in examples
in studies of COPC programs in North America. The major criticism related
to efforts in the United States to align public health and primary care is that
they were focused on balancing responsibilities between medical care and
public health rather than true alignment (Iliffe and Lenihan, 2003).
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Although the literature supports new models and approaches to the
prevention and management of chronic disease, much of it is not specific
to chronic disease, and few of the models have been tested. A few emerging
community-based models of care for people with multiple chronic conditions (MCCs) is described in this report (see Appendix B).
HEALTH CARE SYSTEM APPROACHES
The health care system has not benefited from or pursued in a comprehensive way incentives to align with public health and community-based
organizations in developing approaches and structures for the prevention
and management of chronic disease. Given what is known about the contribution of nondisease determinants to health and disease, one would expect
a comprehensive system of primary and tertiary care interacting continually with the community, social, and physical environments and the public
policy structure in seeking improved access, quality, and cost-effectiveness
in the care and prevention of chronic disease. Instead, the current approach
is often fragmented, costly, inefficient, difficult to access, and, at times, of
poor quality. This has been documented extensively in the IOM Quality
Chasm series (2000–2007), an 11-report series that includes Crossing the
Quality Chasm: A New Health System for the 21st Century (IOM, 2001)
and such workshops as The Healthcare Imperative: Lowering Costs and
Improving Outcomes: Workshop Series Summary (IOM, 2010). One of
the messages in Crossing the Quality Chasm is that “the goals of any
payment method should be to reward high-quality care and to permit the
development of more effective ways of delivering care to improve the value
obtained for the resources expended” (IOM, 2001).
System Design
The design of health care systems can have tremendous impact on
the costs and quality of care of persons living with chronic illness. The
current health care system in the United States was designed to address
acute disease rather than chronic disease. Health care systems are currently
organized to respond to patients’ acute illnesses by relying primarily on
patients to contact the health care system when they have a health problem
or concern and on physicians to provide curative treatment with little or
no patient participation in the process. Clearly these features are not supportive of the type of care needed for most chronic diseases.
The quality of care of chronic diseases could be improved if health systems were designed on the basis of the characteristics and needs of patients
with chronic illnesses (Canadian Ministry of Health and Long-Term Care,
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2007). The Ontario Framework emphasizes that “a more responsive approach to chronic disease would recognize that chronic disease:
•
•
•
•

Is ongoing, and therefore warrants pro-active, planned, integrated
care within a system that clients can easily navigate;
Involves clients living indefinitely with the [illness] and symptoms,
requiring those persons be active partners in managing their condition, rather than passive recipients of care;
Requires multi-faceted care which calls for clinicians and nonclinicians from multiple disciplines to work closely together, to meet the
wide range of needs of the chronically ill; and
Can be prevented and therefore warrants health promotion and
disease prevention strategies targeted to the whole population,
especially those at high risk for chronic [illness].”

It should also be noted that individuals with chronic illness may have
complications that can be prevented, and they are therefore able to live
well with the support of health care, public health, community engagement,
and self-management strategies. Considerable evidence already exists about
ways to prevent chronic illnesses and to manage the care of those who
already have them. As described earlier in this chapter, most of these programs and policies are based on components of the Chronic Care Model,
which summarizes the basic elements for improving care in health systems
at the community, organization, practice, and patient levels.
Ensure Access to Affordable Health Care
Fundamental to the implementation of the Chronic Care Model is having a health care system that is designed to provide access to affordable care
for all persons with chronic illnesses. According to a 2010 survey by the
Commonwealth Fund (Collins et al., 2011), an estimated 52 million adults
in America were uninsured at some point during 2010, up from 38 million in 2001. The prevalence of chronic illness is likely to be higher among
those without insurance, especially since adults in families with low and
moderate incomes are the most likely to be uninsured. In the 2010 survey,
54 percent of low-income adults (under $22,050 for a family of four) and
41 percent of moderate-income adults ($22,050 to $44,100 for a family
of four) were uninsured for some time during the year, compared with 13
percent of adults with higher incomes.
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Incentives to Improve Prevention and Control
Regardless of the design of a health care system, chronic disease prevention and control will not be routinely implemented across different settings
unless all stakeholders have incentives to implement disease prevention
and care. The challenge for policy makers is to understand the context
in which care is being provided, identify key stakeholders, and determine
what would motivate them to implement widespread disease prevention
and coordinated care and then develop systems that provide those incentives (Singh, 2008).
One of the most fundamental aspects of the design of the health care
system is how providers of chronic disease care are reimbursed for their
services. Traditionally, there have been three ways to pay physicians and
other health care professionals by either insurers or governments (e.g.,
Medicare, Medicaid): fee-for-service, capitation, and salary. All three have
been used to pay providers at different levels in health care systems for the
management of people with chronic illnesses, among other things. However,
according to Busse and Mays (2008), none of these methods fully connects
financial incentives to the overarching goal of quality care for patients with
chronic illnesses, generating different perverse incentives for patient care.
Fee-for-service involves paying providers or health systems for the
actual volume of services provided. This type of payment system is common in the United States and is an incentive to provide more care to more
patients with chronic illnesses, since more care provides more income. Few
incentives exist to prevent chronic diseases, and there is a potential for overuse of services. Nevertheless, patients with complex MCCs are embraced
in a fee-for-service system.
Capitation systems, such as health maintenance organizations (HMOs),
pay providers or health systems a fixed amount for a specified time period,
regardless of the amount of services provided. Therefore, the incentives are
to provide as little care as possible to patients with chronic illness, leading
to a possible underuse of services. By providing incentives for delivery of
less care, capitation also encourages health payers and providers to select
healthier patients and exclude those with complex MCCs, who inherently
require higher levels of health care. Some of these incentives may be modified in settings with multiple competing health systems, in which patients
can choose to enroll with other providers (Busse and Mays, 2008) and
providers have incentives to provide high-quality care in order to retain
patients and income.
Providers working for a salary are guaranteed a specified income for a
period of time, regardless of the amount of care provided to patients. Similarly, health systems, such as hospitals, may be provided a fixed budget to
provide care to a defined population, such as the Veterans Administration
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or Indian Health Service hospitals. As a result, unlike fee-for-service and
capitation payment systems, there are fewer incentives to over- or underprovide care to persons with chronic illnesses.
Pay-for-performance (P4P) is another alternative reimbursement strategy that attempts to address some of the limitations of fee-for-service models by shifting payment from one based solely on the quantity of services
to one that is intended to reward quality or efficiency of care (Epstein,
2007). Over the past decade, P4P has been used increasingly in private
health plans, as well as by the Centers for Medicare and Medicaid Services
(CMS) (Guterman and Serber, 2007; Rosenthal et al., 2006). Most P4P designs have rewarded clinically high-quality care by an individual physician
provider based on his or her ability to complete a relatively well-defined
process of care (e.g., testing of HbA1c) on a predetermined minimum percentage (e.g., 70 percent) of that provider’s own patients who meet criteria
for having the process performed (e.g., diagnosed diabetes). Although not
typically the focus, P4P could be used in an analogous fashion to reward
care coordination, the collective care quality offered by a team of caregivers, or other innovations in chronic care delivery to achieve better outcomes
of care.
Although promising conceptually, evaluation of the success of P4P
used in isolation has yielded mixed results, making it clear that it is not
a panacea for addressing the challenges of other payment designs. Findings of these studies suggest that P4P systems have the potential to provide incentives for the adoption of new behaviors by physicians, but that
changes may be short-lived or decay as soon as the incentive is removed
or reduced (Peterson et al., 2006; Scott et al., 2011). Also, payment for a
clinical process of care, such as testing of HbA1c for patients with diabetes, can potentially increase the process without significant improvements
in health outcomes (Scott et al., 2011). Another potential limitation is that
P4P, in isolation, could lead some providers to avoid offering care to more
challenging patient populations, who may be perceived to have barriers to
completing visits or tests (Peterson et al., 2006). One strategy proposed to
offset some of these limitations is to design blended payment systems that
combine P4P with one or more forms of base payment, which are typically
considered an advanced form of capitation (Davis, 2007; Miller, 2007).
Conceptually, this works best if the capitation payment is risk-based, which
essentially means that the reimbursement is adjusted for each patient’s
own complexity, which is determined by recent diagnoses, procedures, or
pharmaceutical management. In other words, providers are paid more to
manage complex patients than they are to manage healthy ones, and additional payments are added if the provider or care team is able to achieve
beneficial processes of care or outcomes for some minimum percentage of
all patients they serve. In theory, a blended payment scheme can avoid the
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limitations of capitation and P4P used in isolation and, if designed appropriately, can improve the delivery of evidence-based services and beneficial
health outcomes. Although potentially promising, such strategies need to
be subject to further evaluation before it is known whether they will prove
feasible to implement and offer better outcomes for patients living with
chronic illnesses.
Realigning Traditional Incentives
On October 20, 2011, the Centers for Medicare and Medicaid Services
finalized new rules under the Affordable Care Act to help health care providers better manage care for Medicare patients through accountable care
organizations (ACOs). Participation in an ACO is purely voluntary. ACOs
produce incentives for health care providers to collaborate in treatment for
an individual patient across multiple care settings that include doctors’ offices, hospitals, and long-term care facilities. The Medicare Shared Savings
Program will reward ACOs that minimize growth in health care costs while
reaching performance standards on quality of care and making patients
come first (CMS, 2011b).
The Affordable Care Act states that ACOs agree to be held accountable
for three aims (IHI Triple Aim): (1) improving the experience of care for
individuals, (2) reducing the rate of growth in health care spending, and
(3) improving the health of populations. The final rule would set quality
performance measures and a methodology for connecting quality and financial performance that will set high standards for delivering coordinated
and patient-centered care by ACOs and stress continuous improvement
regarding the better care for individuals, better health for populations, and
lower growth in health care expenses (CMS, 2011b).
According to CMS, the final rule mandates that ACOs practice procedures and processes that promote evidence-based medicine and beneficiary
engagement in their care, report quality measures to CMS with prompt
feedback to providers, and invest continually in the workforce and teamoriented care. To guarantee better transparency, the final rule would further
mandate ACOs to publicly report particular aspects of their program performance and operations (CMS, 2011b).
It is too early to determine the impact of the Affordable Care Act
on the costs and quality of health care and on overall population health.
Recent evidence from the Physician Group Practice Demonstration shows
that there can be success in a pay-for-performance concept when it comes
to improving the quality of care, coordinating services, and saving money in
Medicare (CMS, 2011a). The 10 physician groups taking part in the demonstration project set out in 2005 to see if they could meet 32 performance
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measures and save money, which would earn them incentive payments. The
performance measures tied to quality were phased in over 5 years.
By the 5th year of the demonstration, 7 of the 10 physician groups hit
all 32 of the performance measures, and the other 3 groups made 30 of the
32 performance measures (CMS, 2011a). All 10 physician groups achieved
benchmark performance on heart failure, coronary artery, and preventive care measures. Over the 5 years of the demonstration, the physician
groups also increased their quality scores for chronic disease control for
diabetes measures, heart failure, coronary artery disease, cancer screening, and hypertension. Each of the groups received incentive payments for
both the savings they achieved for the Medicare program as well as quality
improvements that have resulted in not only better health but also a better
experience of care for patients (CMS, 2011a).
In contrast to these promising findings, some analysts suggest that, in
the current environment, ACOs will have serious challenges to overcome,
including concern about the economics and complexity of the final rule.
Others are concerned about the downside risk, the financial penalties that
teams of providers would face if they exceed spending targets set for them
under the program (CMS, 2011b). In addition, since some health care
providers earn more by increasing the volume of the services they provide,
they may not see possible shared savings as enough to offset the revenue
they would lose from the reduced use of their services. In addition, solo
practitioners and small physician groups may lack the data systems and
organizational structures needed to form ACOs.
Pay for Better Health Outcomes
Some have stated that rewarding health systems for better care and
better clinical outcomes will not lead to significant improvements in overall population health (Kindig, 2006). Instead, systems could be designed
to reward improvements in the overall health of entire populations. Such
a “pay-for-population health performance” system would apply financial
incentives to health outcomes that result from various sectors and agents
working mostly separate from one another (Kindig, 2006). Kindig (2006)
has suggested the formation of health outcome trusts, “a metaphor for local public-private partnerships with market-based incentives to integrate
resources across determinants for better health outcomes.”
Significant challenges must be met before such a population health improvement system could be implemented to improve the care for patients
with chronic illnesses. There is no consensus on how to measure population health and its improvement. Despite success in developing financial
incentives in the more defined settings (e.g., health care, education), it has
not been determined how diverse systems could be integrated to coordinate
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the costs for population health investments and potential savings (Kindig,
2006).
THE COMMUNITY-BASED AND NON–HEALTH CARE SECTOR
The organizations in the community-based and non–health care sector
include many volunteer organizations, such as the American Heart Association, the American Cancer Society, the Arthritis Foundation, the American
Diabetes Association, and the American Lung Association; the communitylevel organizations that address the social, behavioral, and environmental
aspects of people’s lives also contribute to the prevention and treatment
of chronic disease. These organizations can serve as important partners in
providing prevention programs and policy advocacy.
Most clinical programs are developed with the focus on diagnosis and
treatment in acute care settings, such as hospitals and ambulatory care settings (primary care practices or doctors’ offices). This development has two
implications. First, people are living longer with chronic illnesses and have
better quality of life and functional capacity. Second, and probably more
importantly, the concepts of self-care and self-management have become
the hallmark of managing chronic illnesses (Bodenheimer et al., 2002). The
consequences of these implications lead to the fact that people living with
chronic illnesses now spend a significant amount of their time managing
their own care with just a minuscule amount of time being spent at the hospital or in ambulatory care settings. If the gains in medical knowledge and
advancement in the diagnosis and treatment of chronic illnesses are to be
realized, then programs targeted at improving the care of people living with
chronic illnesses must be implemented at community sites where they spend
most of their time, without the burden of frequent office visits or trips to
the hospital. This strategy is at the heart of translating evidence to practice
(Westfall et al., 2007), and it provides sound rationale for implementation
of public health interventions in community sites.
Approaches for Public Health Interventions in Community Sites
Community sites where people living with chronic illnesses spend most
of their time include home, worksites, schools (children and teachers), faithbased organizations/settings, community-based organizations, and senior
centers and assisted living arrangements (in case of the elderly). Recently,
faith-based organizations have begun to play an increasing role in facilitating health care delivery via use of community/lay health workers (Duru et
al., 2010; Faridi et al., 2010; Resnicow et al., 2001; Samuel-Hodge et al.,
2009), and community-based organizations frequently serve as conduits
linking persons living with chronic illnesses to health care in terms of ac-
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cess, and occasionally they may provide some lifestyle interventions (Perez
et al., 2006). Others include public housing sites and community-based
facilities such as the YMCA. By far the most evidence for wellness programs
has been reported on worksites (Aldana et al., 2005; Anderson et al., 2009;
Benedict and Arterburn, 2008; Burton and Connerty, 1998; Conn et al.,
2009; Ni Mhurchu et al., 2010).
Worksites
For the purposes of this report, worksites are defined as places of
work, regardless of type of employment. Because most adults spend many
hours at work each week, worksites are ideal places to engage employees
in programs targeted at improving lifestyle behaviors. Worksite wellness
programs have grown tremendously in the past decade alone, and there is
every indication for this trend to continue given its popularity not only with
governmental agencies but also with a diverse set of employers and insurers.
It should be noted that the worksite wellness programs discussed here
are funded primarily by large employers, many of whom are self-insured.
There is very limited data from small employers or businesses. The focus
of worksite wellness programs is often improvement in lifestyle behaviors,
including increasing levels of physical activity (Conn et al., 2009), adopting
healthier diets (Ni Mhurchu et al., 2010), and engaging in self-management
lifestyle behaviors, stress management, and smoking cessation. Evaluation
of the effectiveness of these programs in several systematic reviews and
meta-analyses suggests a robust and significant effect on improvement of
targeted lifestyle behaviors (diet, weight loss, and physical activity) without
focus on quality of life or other important health outcomes (Anderson et al.,
2009; Ni Mhurchu et al., 2010). Recent examples of the implementation of
programs targeted at reducing health risks in worksites include CDC’s Steps
Program, which is focused on helping worksites improve employee health.
The CDC’s Steps Program, currently in 40 U.S. communities, is targeted
at reducing the burden of obesity and diabetes via improvement in three
related health risk factors: physical inactivity, poor nutrition, and tobacco
use and exposure. Some examples of the Steps Program include improving
obesity management and reducing health care costs through worksite wellness programs; promoting healthy behaviors among school employees; and
providing transit employees’ access to exercise facilities, healthy foods,
and health assessments to help them manage their weight (CDC, 2008).
The majority of the worksite programs did not target any particular
illness, but a few of them evaluated the effect of wellness programs on
cardiovascular risk reduction (Maron et al., 2008; Milani and Lavie, 2009;
Racette et al., 2009). In a worksite study of Vanderbilt University employees
with cardiovascular risk factors, a health risk appraisal (HRA) with disease
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management for worksite cardiovascular risk reduction was more effective
in reducing cardiovascular risk scores in those who received an HRA without disease management (Maron et al., 2008). Another well-designed trial
evaluated the efficacy and cost-effectiveness of a 6-month worksite health
intervention consisting of health education, nutritional counseling, smoking
cessation counseling, physical activity promotion, and selected physician
referral versus usual care among 308 employees. Health risk status was
determined at baseline and after the intervention program, and total medical claim costs were calculated for all participants during the year before
and after intervention. Significant improvement was found in quality-oflife scores, body fat, high-density lipoprotein cholesterol, diastolic blood
pressure, health habits, and total health risk. Of employees identified as
high risk at baseline, more than half of them were downgraded to low-risk
status, and the average employee annual claim costs decreased by almost
half for the year after the intervention whereas control employees’ costs
stayed the same (Milani and Lavie, 2009).
There is very scant evidence of worksite programs targeted at people
living with chronic illnesses, such as diabetes and arthritis. Although the
feasibility of the Diabetes Prevention Program has been evaluated in a
pre-post design (Aldana et al., 2005; Diabetes Prevention Program Group,
2002), there is limited evidence from well-controlled studies of its implementation in worksites. The only evidence of such programs was a large
quasi-experimental study of an employer-sponsored Internet-based nutrition
program for employees with cardiovascular risk factors, including diabetes
(Sacks et al., 2009). In both programs, the interventions led to significant
improvement in cardiovascular risk reduction and diabetes outcomes.
YMCA
The YMCA is one of the largest not-for-profit community service
organizations in the nation, serving thousands of communities. Through
its health and well-being programs, the YMCA plays a significant role in
health promotion and chronic disease prevention. The largest program at
the YMCA to date is the CDC’s Pioneering Healthier Communities (PHC)
program, which was created in collaboration with the YMCA to convene
representatives from local government and the public health and private
sectors. The focus of PHC is on changing the environment in a way that
reduces community barriers for healthy living. Similar to worksite wellness
programs, its effects on the quality of life and important health outcomes
of people living with chronic illness are largely untested.
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Faith-Based Organizations
There is growing evidence that wellness programs targeted at lifestyle
behaviors in faith-based organizations are effective in improving weight loss
and increasing intake of fruits and vegetable and levels of physical activity
(Duru et al., 2010; Resnicow et al., 2001; Rucker-Whitaker et al., 2007),
particularly for African Americans, given the central role that churches play
in the lives of many. However, similar to worksite wellness programs, few
of these interventions, often delivered by community health workers, target
people living with chronic illness, such as diabetes and arthritis (SamuelHodge et al., 2009). One such program is the PREDICT project, which
evaluated the effectiveness of a culturally appropriate, church-based diabetes self-management program among about 200 congregants with diabetes
in 24 African American churches. At the end of the primary outcome assessment at 8 months, participants who were randomized to the intervention,
consisting of 1 individual counseling visit, 12 group sessions, and monthly
phone contacts, had lower HbA1c and higher diabetes knowledge and
quality of life compared to those in the usual care who received standard
educational pamphlets by mail (Samuel-Hodge et al., 2009).
Senior Centers
Similar to other community sites, the feasibility of interventions targeted at lifestyle behaviors among the physically active elderly in senior centers is well proven (Fernandez et al., 2008; Sarkisian et al., 2007). In recent
years, multipurpose senior centers have proliferated across the country and
constitute a source for community-based social, medical, geriatric programs
to help older Americans retain their independence and a high quality of
life. Some initiatives and programs include health and wellness education,
including health screenings; senior fitness programs; outreach services, providing an array of services like transportation; meals and nutrition services;
employment counseling; social networking opportunities; case management
services; legal services; volunteer opportunities; and access to providers to
render primary care services. However, the effectiveness of these programs
on seniors living with chronic illnesses remains largely untested.
Community Health Centers
Community health centers have been the source of primary and mental
health care for underserved communities since the 1970s. HHS (Hing and
Hooker, 2011) reported that community health centers average 31.1 million
visits annually, and the majority of these are by people who are poor or
insured through public programs (Medicaid, State Children’s Health Insur-
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ance Program). It is also of note that 21 percent of these health care visits
are to nurse practitioners working in community health centers. Although
nurse practitioners tend to see younger patients, nurse practitioners saw
39 percent of the patients with one or more chronic illnesses (Hing and
Hooker, 2011).
Voluntary Health Agencies
Voluntary health agencies play a vital role in the prevention and treatment of chronic disease. These agencies tend to focus on a specific disease
or group of diseases and contribute to prevention, management, and treatment in a variety of ways:
•
•
•
•
•

Providing services to individuals and families affected by chronic
illnesses
Funding scientific research and promulgating scientific guidelines
Educating professionals and the public
Supporting quality improvement programs
Advocating for laws, policies, and regulations that impact individuals and their families living with a particular illness

Thousands of voluntary health agencies exist in the United States. Table
6-1 describes the mission and a sample of the activities of just three voluntary health agencies: the American Cancer Society, the American Heart
Association, and the Arthritis Foundation.

TABLE 6-1 Three Voluntary Health Agencies
Agency

Year Est.

Mission

Activities

American
Cancer
Society

1913

To eliminate
“cancer as a major
health problem
by preventing
cancer, saving lives,
and diminishing
suffering from
cancer through
research, education,
advocacy, and
service”

• Choose You, an initiative that
encourages women to eat right,
get active, quit smoking, and get
regular health checks to fight
cancer
• Generation Fit, a program that
promotes more physical activity
and healthier eating for children
between ages 11 and 18
• Meeting Well, a tool that helps
companies organize healthy
meetings and events
• Cancer Survivors Network, a
network that offers support to
cancer survivors
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TABLE 6-1 Continued
Agency

Year Est.

Mission

Activities
• Cancer Prevention Study-3 (CPS-3),
a prospective study of 300,000
people that aims to understand
cancer prevention
• American Cancer Society Cancer
Action Network (ACS CAN), a
cancer advocacy network

American
Heart
Association

1924

To “build healthier
lives, free of
cardiovascular
diseases and stroke”

• Go Red for Women, an initiative
designed to raise awareness about
the impact of heart disease on
women
• Start! Movement, an initiative that
promotes walking for a healthier
lifestyle
• Heart 360, an internet tool that
gives people the ability to track
their weight, physical activity,
cholesterol, blood pressure, and
other factors that contribute to
heart health
• Get With the Guidelines, a program
to ensure consistent application
of American Heart Association/
American Stroke Association
scientific guidelines in the in-patient
setting
• You’re the Cure, a cardiovascular
disease and stroke advocacy
network

Arthritis
Foundation

1948

To “improve lives
through leadership
in prevention,
control and cure of
arthritis and related
diseases”

• Let’s Move Together, a program
that promotes physical activity
to prevent and minimize arthritis
problems
• Arthritis Today, a magazine focused
on issues related to arthritis
• Arthritis Internet Registry, a study
in which people with arthritis fill
out questionnaires to advance
arthritis science
• Osteoarthritis, rheumatoid arthritis,
and juvenile arthritis research
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CONCLUSION
Patients spend a relatively minuscule amount of time at their physician’s
office; most time is spent at work and community-based settings like the
YMCA, Senior Centers, faith-based organizations, and other recreation settings. This makes implementation of lifestyle interventions in these settings
appealing especially given the proven efficacy of these interventions. These
interventions mitigate the impact of chronic diseases on health outcomes
for people living with chronic illnesses. Most of the literature related to
population-based approaches to health improvement are not specifically
focused on chronic disease and are limited in their evidence that these efforts produce the desired outcomes.
Although numerous studies have evaluated the impact of worksite wellness programs and lifestyle interventions on health outcomes, the efficacy of
these studies is mixed and largely targeted at healthy employees, with only
a handful of studies focused on people living with chronic illnesses. The
few worksite programs that targeted people living with chronic illnesses
were of short duration and small effect sizes. Also, the sustainability of
worksite programs was not evaluated in these studies. Effective programs
include those that targeted healthful behaviors rather than important health
outcomes such as cardiovascular risk reduction or pain management.
Similarly, the literature reviewed on community-based programs reveals three important issues. First, there is ample evidence that wellness
programs, like lifestyle interventions, are widely disseminated in community sites without adequate evaluation of their effect on quality of life and
important health outcomes in persons living with chronic illnesses. Despite
the scanty evidence that the interventions are targeted at people living with
chronic illnesses, the implementation foundation for these programs does
exist as reviewed in this chapter with regards to the YMCA, worksites,
and faith-based organizations, especially when implemented by community
health workers. For example, the YMCA has existing programs to target
lifestyle interventions for cancer survivors, and it is increasingly involved
with development of programs for other aging conditions such as arthritis.
Given the above, there is a crucial need to utilize community sites as implementation platforms for interventions targeted at improving quality of life
and other important health outcomes in people living with chronic illnesses.
Second, there are little or no data on cost-effectiveness of health improvement programs at community sites other than worksites. Community-based
programs tend to be sponsored by various stakeholders, which makes it
difficult to assess their cost-effectiveness. Finally, reimbursement issues
are also less well addressed, including the need for clarification regarding
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sponsors of community-based care. In addition, models to align population
based public health interventions with health care are largely untested. The
type of payment system can have a significant effect on the effectiveness
of chronic disease prevention and control services in health care systems.
Regardless of the type of payment system, however, few systems provide
incentives for chronic disease prevention or improvements in the health
outcomes in patients with chronic illnesses. For example, memberships for
YMCA clubs or other exercise facilities may be steep for some segments of
the population, making generalizability of wellness programs at such sites
difficult to interpret.
There is a huge potential to leverage the infrastructure of wellness
worksite programs and community-based sites like the YMCA and senior
centers with regard to implementation of effective interventions and their
sustainability. These organizations can serve as sites for community health
workers to deliver evidence-based self-management interventions targeted
at people living with chronic illnesses. In the context of the Frieden pyramid
of the factors that affect health, ready access to community-based organizations equipped with well-trained staff that can counsel and educate people
living with chronic illnesses on recommended lifestyle changes and selfmanagement interventions would certainly yield a far greater public health
impact than the individual approaches in health care settings would. Such
effort would of course require an efficient delivery of information between
health care and non–health care entities and an appropriate reimbursement
incentive, which can potentially be incorporated into the patient-centered
medical home model. This could motivate health payers and other third
parties to offer payment to those community-based organizations that offer the program.
The discussion in this chapter continues to address the statement of
task question presented in Chapter 4, specifically, which population-based
interventions can help achieve outcomes that maintain or improve quality
of life, functioning, and disability?
•
•
•

What is the evidence on effectiveness of interventions on these
outcomes?
To what extent do the interventions that address these outcomes
also affect clinical outcomes?
To what extent can policy, environmental, and systems change
achieve these outcomes?
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RECOMMENDATIONS 13–15
The committee provides three recommendations.
Recommendation 13
The committee recommends that HHS agencies and state and local
government public health agencies (GPHAs) evaluate existing (e.g.,
chronic care model, expanded chronic care model), emerging and/or
new models of chronic disease care that promote collaboration among
community-based organizations, the health care delivery system, employers and businesses, the media, and the academic community to
improve living well with chronic illness.
•	CDC and state and local GPHAs should serve convening and
facilitating functions for developing and implementing emerging
models.
•	HHS agencies (e.g., the Health Resources and Services Administration, the Centers for Medicare and Medicaid Services, the Administration on Aging, CDC) and GPHAs should fund demonstration
projects and evaluate these emerging models.
•	Federal, private, and other payors should create new financing
streams and incentives that support maintaining and disseminating
emerging models that effectively address persons living well with
chronic illness.
Recommendation 14
The committee recommends that CDC develop and promote, in partnership with organizations representing health care, public health, and
patient advocacy, a set of evidenced-based policy goals and objectives
specifically aimed at actions that decrease the burden of suffering and
improve the quality of life of persons living with chronic illness.
Recommendation 15
The committee recommends that federal and state policy makers develop and implement pilot incentives programs for all employers, particularly low-wage employers, small businesses, and community-based
organizations, to provide health promotion programs with known
effectiveness for those living with chronic illness.
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The Call for Action

Maintaining or enhancing quality of life for individuals living with
chronic illnesses has not been given the attention it deserves by health care
funders, health systems, policy makers, and public health programs and
agencies. The social, economic, and functional impact of chronic illnesses
on these individuals is not precisely or critically monitored in populations.
Also, although many control programs exist for some of these conditions,
they are not well evaluated, for either efficacy or population coverage. As
the United States faces difficult economic times, the epidemic of chronic
illness is increasing for many reasons: the aging of the adult population,
as in other developed countries; the far from complete primary prevention
of important illnesses, even when feasible; inadequate evidence on how to
conduct effective public programs and interventions; inadequate public
programmatic resources, even for effective, evidence-based programs; inadequate attention to chronic illness management by clinical health services
charged with managing patients with chronic illnesses; and the failure to
more effectively align clinical and public health services where synergies
might be gained (Alliance for Health Reform, 2011). The chronic disease
epidemic is steadily moving toward crisis proportions, and it is a global
problem. This has been well documented, as a recent comprehensive study
finds that noncommunicable diseases will cost the global economy $47 trillion by 2030 (Bloom et al., 2011).
This report addresses the following important areas:
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•
•

•
•

•

•

•

•

•

The economic consequences of chronic illnesses to individuals,
families, the health care system, and the nation;
The development and incorporation of conceptual models, created by the committee, as well as borrowing from the Centers for
Disease Control and Prevention and sources, to provide a more
detailed framework for the overall discussion and the major issues,
including public health disease control, economics, and both clinical and public health interventions;
A concerted approach to understanding the dimensions of prevention as they relate to chronic disease control in the community;
A wide spectrum of chronic diseases, their clinical stages, their patterns and anticipated course, the common or cross-cutting burden
and consequences of living with chronic illness, the populations
that experience chronic illnesses disproportionately, the effect of
comorbidity, and the adverse effects of clinical treatment. Appendix A, on depression and chronic medical illness, supports this
discussion;
A set of exemplar diseases, health conditions, and impairments for
consideration to advance the next generation of chronic disease
management programs from a public health perspective, with an
explanation of the difficulties in determining a set of diseases that
should be the focus for public health action;
A detailed account of how to improve surveillance in order to
better assess health-related quality of life and to plan, develop,
implement, and evaluate public health policies, programs, and
interventions relevant for individuals living with chronic illness;
A discussion of the role of public health and community-based
interventions for chronic disease management and control, along
with examples and designation of venues in which evidence-based
effective programs could be located. This discussion is supported
by Appendix B, on new models of community-based care for people with chronic illness;
A consideration of the importance of federal policy in enhancing
chronic disease control, including an emphasis on the Affordable
Care Act and related legislation, as well as exploring the Health in
All Policies and the Health Impact Assessment approach, and how
the execution of these laws and policies can be used to enhance
public health strategies to improve living with chronic illness; and
An assessment of the critical role of aligning public health and
non–health care community organizations as a system change to
better control chronic diseases and improve quality of life and
health outcomes in patients living with them.
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The overall goal of this report is to highlight the toll of all chronic
illnesses on living well from a population health perspective; to discuss
the deficits in chronic disease control; and to make recommendations to
improve public health efforts to help individuals live better with chronic
illness. However, there are many domains of chronic disease management
from a public health perspective for which there is simply not enough
research or program evaluations to draw definitive conclusions or make
concrete recommendations. The committee examined and addressed several
important dimensions of the difficulty of controlling chronic disease and
makes recommendations on how to proceed. However, much more remains
to be done. The committee provided seventeen recommendations without
priority order or measured ranking, as all of them are believed to be equally
important strategies and steps to undergird public health action to help
individuals living with chronic illnesses.
Government public health agencies have the ability to take action to
help people live better with chronic illness. They have the expertise to assess
a public health problem, develop an appropriate program or policy, and ensure that programs and policies are effectively delivered and implemented.
It is difficult, however, for state and local public health agencies to plan,
develop, implement, evaluate, or sustain programs, policies, and strategies
to manage and control chronic diseases when they are structurally deficient
and lack the capacity at the system level to effectively take action. The
availability of sufficient resources to fortify the operational infrastructure of
government public health agencies is not abundant. Given the serious state
of the U.S. economy, infrastructure difficulties, and the need to maximize
the impact of public health efforts related to living well with chronic illness,
the committee’s recommendations are intended to respond to the statement
of task, optimize efforts to better understand the burden and needs of
people living with chronic illness, promote the creation and implementation
of public health policies an emerging legislation, improve the dissemination
of effective community-based interventions, improve preventive clinical
guidelines for people with chronic illness, and promote the testing of an
aligned health system to help people live well with chronic illness. We think
that this report and the recommendations are rooted in a population-based
approach and underscore the special attention needed and the importance
of public health action and leadership in the management and control of
chronic disease in support of living well.
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Appendix A
Improving Recognition and Quality
of Depression Care in Patients with
Common Chronic Medical Illnesses
Wayne J. Katon, M.D.1

INTRODUCTION
Delay of harmful effects of growing older has been called “compression
of morbidity” (Fries, 1980), “successful aging” (Rowe and Kahn, 1987),
and “healthy aging” (Guralnik and Kaplan, 1989). Both health promotion
activities and enhanced management of chronic conditions have been suggested as ways to improve successful or healthy aging (Von Korff et al.,
2011). Health promotion activities, such as exercise, healthy diet, weight
loss, and cessation of smoking, are believed to potentially enhance successful aging. Given the high prevalence of chronic illness in aging populations,
improving guideline-based management of the most common chronic illnesses, such as diabetes, heart disease, asthma and chronic obstructive pulmonary disease (COPD), cancer, and depression, would also have a major
public health impact in improving successful aging (Mor, 2005). Depression is unique in that it is as common in the general population as these
other chronic conditions but also occurs in high prevalence as a comorbid
condition (Katon, 2011). Effective treatment of comorbid depression has
been found to reduce functional impairment in patients with diabetes (Ell
et al., 2010; Williams et al., 2004), heart disease (Lesperance et al., 2007;
Rollman et al., 2009), arthritis (Lin et al., 2003), and chronic pain (Kroenke
et al., 2009). However, there are major gaps in the recognition and quality
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of treatment of depression in aging populations with chronic medical illness
(Katon et al., 2004a).
Patients with chronic medical illness have been found to have two- to
threefold higher rates of major depression compared with age- and gendermatched primary care controls (Katon, 2011). Rates of depression among
primary care patients are between 5 and 10 percent (Katon and Schulberg,
1992), whereas prevalence rates of depression in patients with chronic
medical illnesses, such as diabetes and coronary artery disease, have been
estimated to be 12 to 18 percent (Ali et al., 2006) and 18 to 23 percent,
respectively (Schleifer et al., 1989; Spijkerman et al., 2005). Rates of depression in complex multicondition aging populations may be as high as
25 percent (McCall et al., 2002).
Studies have suggested that there is a bidirectional relationship between
depression and such chronic medical illnesses as diabetes, heart disease, and
COPD (Figure A-1) (Katon, 2011). Depression often develops in the teenage years or early adulthood. Predisposing factors to depression include genetic factors as well as experiencing childhood adversities, such as the loss
of one or both parents, neglect, and abuse (Kendler et al., 2002). Stressful
life events in people with these vulnerabilities often precipitate depressive
episodes (Caspi et al., 2003). Exposure to childhood adversity also often
leads to problems with maladaptive attachment patterns in adult relationships, resulting in lack of social support and problems with interpersonal
relationships (Bifulco et al., 2002). Lack of support and interpersonal problems may precipitate and prolong depressive episodes (Bifulco et al., 2002).
Depression in adolescence and early adulthood is associated with three
health behaviors that have been estimated to cause 40 percent of premature
mortality in the United States: obesity, smoking, and sedentary lifestyle
(Katon et al., 2010c). Psychobiological changes that have been shown to
be associated with depression, such as increased cortisol levels, sympathetic
nervous system dysregulation, and increased proinflammatory factors, are
likely to add to maladaptive health factors in increasing the risk of premature development of chronic illness (Katon, 2011).
Once chronic illness develops, comorbid depression is associated with
poor self-care (DiMatteo et al., 2000; Lin et al., 2004) and increased risk
of adverse outcomes (Lin et al., 2009; van Melle et al., 2004). As Figure
A-1 shows, patients with comorbid depression and chronic medical illness
often have problems collaborating with physicians and are less likely to
adhere to self-care regimens (diet, cessation of smoking, exercise, and taking medications as prescribed) (Katon, 2011). These maladaptive patterns
lead to a higher risk of medical complications, increased symptom burden,
and worsening function, which can then in turn precipitate or worsen depressive episodes.
Extensive epidemiological data have shown that, after controlling for
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FIGURE A-1 Bidirectional interaction between depression and chronic medical disorders.
SOURCE: Adapted and reprinted from Biological Pyschiatry, 54, Wayne J. Katon, Clinical health services and relationship between
A-1.eps
major depression, depressive symptoms, and general medical
illness, 216–226, 2003, with permission from Elsevier.
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sociodemographic factors and severity of medical illness, patients with
comorbid depression and chronic medical illnesses, such as diabetes, coronary heart disease (CHD), COPD/asthma, and cancer, also have a higher
medical symptom burden (Katon et al., 2007), additive functional impairment (Von Korff et al., 2005), higher medical costs (Simon et al., 2005;
Sullivan et al., 2002), increased complication and hospitalization rates
(Davydow et al., 2011; Lin et al., 2010; van Melle, et al., 2004), and increased mortality (Egede et al., 2005; Katon et al., 2005b; Lin et al., 2009,
2010; van Melle et al., 2004; Zhang et al., 2005). Figure A-2 describes the
results of comorbid depression on diabetes symptom burden from a 5-year
prospective study of approximately 4,800 predominately type 2 diabetes
patients enrolled in a large health care system in Washington state. After
controlling for sociodemographic factors and severity of medical illness,
comorbid major depression in these patients was a stronger predictor of
10 symptoms on a diabetes symptom scale than was number of diabetes
complications or HbA1c level (Ludman et al., 2004). In addition, in this
cohort of approximately 4,800 patients with diabetes, comorbid depression
was associated with more than additive functional impairment (Von Korff
et al., 2005), and approximately 50 to 70 percent higher medical costs
(Simon et al., 2005). Over the 5-year period, after controlling for socio
demographic factors and the baseline severity of medical illness, patients
with comorbid depression and diabetes compared with those with diabetes
alone had a 24 percent greater risk of macrovascular complications (Lin
et al., 2010), a 36 percent greater risk of microvascular complications
(Lin et al., 2010), a twofold increased risk of incident foot ulcers (Williams
et al., 2010), a twofold increased risk of dementia (Katon et al., 2010b),
and a 50 percent greater risk of mortality (Katon et al., 2005b; Lin et al.,
2009), as seen in Table A-1.
In considering ways to improve diagnosis and treatment of people with
depression and chronic illnesses, it is important to recognize that these are
often aging populations. The prevalence of chronic medical illness increases
with each decade of life, and approximately 40 percent of Medicare beneficiaries have two or more chronic medical illnesses (Hoffman et al., 1996).
Aging populations with depression have been found to be significantly less
likely to utilize mental health services compared with younger depressed
patients (Unützer et al., 2000). This is likely to be due to increased stigma
regarding mental illness in aging populations, less access due to insurance
issues (i.e., many private mental health specialists do not accept Medicare
payments), decreased mobility due to chronic medical illnesses and functional decline, and less knowledge about mental illness in this population
(Unützer et al., 2000; Van Citters and Bartels, 2004). Among the patients
whose depression is recognized in primary care, few receive guideline-level
pharmacotherapy or psychotherapy (Druss, 2004; Katon et al., 2004a).
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FIGURE A-2 Relationship of depression and diabetes symptoms.
SOURCE: Ludman et al., 2004.
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TABLE A-1 Relationship of Depression and Diabetes Symptoms
Microvascular Complications
Macrovascular Complications
Mortality (All Cause[s])
Foot Ulcers
Dementia

Minor Depression

Major Depression

1.05
1.32
1.23
1.32
—

1.33
1.38
1.53
1.99
2.69

(0.83,
(0.99,
(0.94,
(0.74,

1.33)
1.75)
1.61)
2.35)

(1.08,
(1.08,
(1.19,
(1.22,
(1.77,

1.65)
1.78)
1.96)
3.24)
4.07)

SOURCE: Katon, 2011.

PUBLIC HEALTH PLATFORMS TO
ENHANCE CARE OF DEPRESSION
Given the high prevalence of depression in patients with chronic medical illness and the decreased likelihood of accessing mental health services,
it is important to consider possible “public health platforms” that could
improve the likelihood of accurate diagnosis and treatment of people with
depression and chronic medical illness.
Because of the lack of access to traditional mental health services in
aging medically ill populations, several recent reports have advocated either
developing community-based outreach mental services for frail elderly with
multiple chronic illnesses or integrating mental health services into primary
care. These recent publications include the surgeon general’s report on mental health (HHS, 1999), the report by the Administration on Aging (2001),
and the summary of the subcommittee of the President’s New Freedom
Commission on Mental Health (Bartels, 2003).
COMMUNITY-BASED PUBLIC HEALTH PLATFORMS
A recent meta-analysis that evaluated face-to-face psychological services for adults ages 65 and older with mental illness identified 14 studies,
including 5 randomized controlled trials (Van Citters and Bartels, 2004).
An interesting finding from this systematic review compared studies that
used “gatekeeper models” of recruitment, such as meter readers, building
supervisors, or utility workers, with those using medical or social work
personnel. Those using gatekeepers tended to identify more socially isolated
elderly, such as those living alone and people more often widowed or divorced (Van Citters and Bartels, 2004). However, individuals identified by
either gatekeepers or medical/mental health personnel had similar mental
and physical health services needs.
Of the 14 studies reviewed in this meta-analysis, 2 found support for
using gatekeepers, such as utility workers, to identify socially isolated ag-
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ing populations with mental illness (Florio and R
 aschko, 1998; Florio et
al., 1998). Other researchers are piloting work with community-based
organizations to educate and screen populations for depression, such as
churches or adult day care centers (Chung et al., 2010). In all, 12 studies
(of which only 5 were randomized controlled trials) found that home- and
community-based treatment of psychiatric symptoms were associated with
improved psychological status (Van Citters and Bartels, 2004). All five
randomized trials (and a more recent sixth trial) reported home-based
interventions were associated with improved depressive symptoms, and one
reported improved overall psychological symptoms (Banerjee et al., 1996;
Blanchard et al., 2002; Ciechanowski et al., 2004; Llewellyn-Jones et al.,
1999; Rabins et al., 2000). This review will focus on the evidence from
the randomized controlled trials, which focused on depression in socially
isolated, often medically frail elderly.
Many communities have developed visiting home-based services for
aging patients with disabilities that limit mobility. These services are often
provided by either social workers or nurses. These frail elderly have been
found to have a high prevalence of major depression due to social isolation, chronic pain, and lack of access to medical and mental health services
(McCall et al., 2002).
Research has shown that depression screening that is connected to
an organized treatment program, increasing exposure to evidenced-based
depression treatment, can significantly improve outcomes of these patients
(Banerjee et al., 1996; Blanchard et al., 2002; Ciechanowski et al., 2004;
Llewellyn-Jones et al., 1999; Rabins et al., 2000).
A recent study randomized 138 patients ages 60 and over with minor
depression or dysthmia to the Program to Encourage Active, Rewarding
Lives for Seniors (PEARLS) or usual care (Ciechanowski et al., 2004).
The PEARLS intervention consisted of problem-solving treatment, social
and physical activation, and potential recommendations to patients’ physicians regarding antidepressant medications (Ciechanowski et al., 2004).
The intervention was provided by social workers who were supervised by
psychiatrists employed by Aging and Disability Services, a county-funded
home visiting program for frail elderly. Social workers screened clients
with the Patient Health Questionnaire-2 (PHQ-2) during routine in-home
visits or during telephone calls. Positive scores then led to screening with a
structured psychiatric interview, and clients with either minor depression or
dysthmia were offered randomization to the study intervention compared
with usual care. This intervention significantly increased the percentage
of patients with at least a 50 percent decrease in depressive symptoms or
remission of depressive symptoms (Ciechanowski et al., 2004). Intervention
patients compared with usual care controls also were found to have greater
improvement in health-related quality of life and emotional well-being.
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This home-based PEARLS program was also recently tested in 80
patients with comorbid depression and epilepsy (Ciechanowski et al.,
2010). Patients with epilepsy have extremely high rates of depression and
markedly higher rates of suicide compared with other medical populations
(Ciechanowski et al., 2010). The PEARLS intervention was delivered by
master’s-level counselors and compared with usual primary care and was
found to significantly decrease depressive symptoms and suicidality over a
12-month period (Ciechanowski et al., 2010).
Rabins et al., examined in a randomized controlled trial the effect of
a multidisciplinary care protocol and nurse-based outreach to 298 seniors
living in public housing (Rabins et al., 2000). Among the six housing sites,
residents in three buildings were randomized to receive the intervention
and three buildings were randomized to usual care. The intervention group
had significantly more improvement in overall general psychological symptoms as well as depression symptoms compared with controls (Rabins et
al., 2000). The intervention had two key components: (1) identification of
potential patients by gatekeepers (managers, social workers, janitors) and
(2) evaluation and treatment by a psychiatric nurse supervised by a psychiatrist. A limitation of this protocol was the lack of a standardized treatment.
Llewellyn-Jones and colleagues examined the effect of a multidisciplinary treatment program provided primarily by a general practitioner
in 220 elderly people living in a residential facility (Llewellyn-Jones et al.,
1999). The intervention group had significantly greater improvement in depressive symptoms compared with controls (Llewellyn-Jones et al., 1999).
The shared care intervention program involved multidisciplinary consultation and collaboration, training of several practitioners and caretakers in
detection and management of depression, and depression-related health
education and activity programs for residents. The control group received
routine care.
Blanchard and colleagues tested a screening and multidisciplinary multimodal intervention in 96 elderly people living at home with minor or
major depression (Blanchard et al., 2002). The intervention involved a
psychiatrist interview, presentation of results to a multidisciplinary geriatric
psychiatry team, and a nurse interventionist working closely with a general
practitioner to implement recommendations made by the team (Blanchard
et al., 2002). Controls received standard or usual care. The intervention
group showed greater improvement in depressive symptoms than controls
at 3 months. Limitations include lack of control for baseline factors and a
lag between initial assessment and the start of the intervention.
Banerjee and colleagues tested a home-based intervention for depression with 69 people ages 65 and over who received home care and were depressed (Banerjee et al., 1996). Members of the intervention group received
a package of care that was developed by a community psychogeriatric team
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and implemented by one psychiatrist. Controls received care as usual by
a general practitioner. Patients in the intervention group were significantly
more likely to have recovered from depression at 6 months compared with
controls (Banerjee et al., 1996).
The home-based programs for frail elderly that utilized nurses as case
managers and/or geriatric multidisciplinary teams often also evaluated
medical conditions and geriatric risk factors, such as potential for falls and
poor nutrition.
PRIMARY CARE PLATFORMS
Large observational studies have found that severity of medical illness
was a predictor of chronicity of depression symptoms in aging populations with chronic medical illness (Kennedy et al., 1991). Therefore, a key
research question is whether evidenced-based psychotherapeutic and pharmacological treatment approaches that have been found to be efficacious
in depressed patients without chronic medical illness would be as effective
in those with depression and comorbid conditions, such as diabetes, CHD,
or cancer.
Several systematic reviews have found that antidepressants are more
effective than placebo in patients with depression and chronic medical illness (Gill and Hatcher 2000; van der Feltz-Cornelis et al., 2010). Systematic
reviews have also found that evidence-based psychotherapies, such as cognitive behavioral therapy, were more effective than supportive, nonspecific
theories in treatment of depression in patients with comorbid medical illness (van der Feltz-Cornelis et al., 2010). Most of these trials of antidepressant medication or psychotherapy were small, with fewer than 100 patients,
and they often selected patients with less severe medical illness and limited
psychiatric comorbidities (Gill and Hatcher, 2000; van der Feltz-Cornelis
et al., 2010).
A key question has been how to deliver evidence-based depression
treatment to the large populations of patients with chronic conditions
across a range of severity. Since most patients with comorbid depression
and chronic medical illness are seen by primary care physicians and/or
medical specialists, integrating depression services into these systems of
care is a logical way to deliver mental health services to larger populations.
Collaborative care models have been shown to be effective in improving the quality of depression care and depression outcomes compared with
usual primary care in a wide range of primary care populations, from
adolescent (Asarnow et al., 2005) through geriatric populations (Unützer
et al., 2002). Collaborative care programs integrate an allied health professional, such as a nurse or social worker, into primary care to support
behavioral and pharmacological treatments initiated by primary care pro-
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viders (Gilbody et al., 2006). These allied health professionals are trained
to provide patient education about common mental disorders, proactively
track clinical symptoms using such rating scales as the Patient Health Questionnaire-9 (PHQ-9), support adherence to medications, and provide brief
evidence-based forms of psychotherapy, such as problem-solving, cognitive
behavioral, or interpersonal therapy (Gilbody et al., 2006). Collaborative
care teams also usually include a consulting psychiatrist who provides
caseload-focused supervision for a panel of patients treated in primary
care. The psychiatrist advises primary care providers about diagnostic and
therapeutic approaches if patients are not improving with initial treatments,
and they may provide in-person consultation for selected patients with persistent symptoms or diagnostic complexity. Collaborative care models have
been tested in over 40 primary care–based randomized controlled trials and
have been shown to be more effective than usual primary care in improving
quality of depression care and depression and functional outcomes for up
to 2 years (Gilbody et al., 2006).
In recent years collaborative care approaches have also been tested in
patients with depression and chronic medical illness. Three collaborative
care trials have been completed in primary care patients with comorbid
depression and diabetes (Ell et al., 2010; Katon et al., 2004b; Williams et
al., 2004). In each of these trials, intervention patients were provided with
a psychiatrically supervised case manager who offered an initial choice of
problem-solving treatment (PST) or antidepressant medication (Ell et al.,
2010; Katon et al., 2004b; Williams et al., 2004). Patients were treated with
stepped care principles so if they did not respond to therapy, a medication
could be added, or if they did not respond to an initial medication, another
medication could be tried or PST could be added. Collaborative care was
shown to improve quality of depression care, depression outcomes, functioning, and patient satisfaction with care compared with usual care (Ell et
al., 2010; Katon et al., 2004b; Williams et al., 2004). Moreover, collaborative care compared with usual care was shown to be associated with savings
in total medical costs in each of these three randomized controlled trials
(Hays et al., 2011; Katon et al., 2006; Simon et al., 2007).
The IMPACT trial randomized 1,801 aging patients with major depression and/or dysthymia from 8 health care organizations to collaborative care and usual care. These patients had a mean of four chronic
medical illnesses. Compared with usual primary care, collaborative care
was associated with improved quality of depressive care and functional
and depression outcomes over a 2-year period (Katon et al., 2005a). In
IMPACT, the cost of collaborative care was offset by savings in medical
costs over a 2-year period (Katon et al., 2005a). In one of the above diabetes depression collaborative care trials and in the IMPACT trial, longterm costs were examined and showed continued cost savings for up to
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5 years compared with usual primary care (Katon et al., 2008a; Unützer
et al., 2008).
Two trials of collaborative care have also been shown to improve
quality of care and outcomes in cardiac patients compared with usual care.
Rollman and colleagues tested a telephone-based depression collaborative
care model delivered by nurses working with patients’ primary care providers to enhance antidepressant medication treatment, patient education, and
behavioral activation (Rollman et al., 2009). In 302 postcoronary bypass
graft patients with comorbid depression, this intervention was associated
with significant improvements in depression symptoms and mental health
functioning over an 8-month period compared with usual care (Rollman et
al., 2009). Davidson and colleagues tested a depression collaborative care
model that gave patients a choice of starting treatment with pharmacotherapy or problem-solving treatment in 157 patients persistently depressed
for 3 months after an acute coronary event (Davidson et al., 2010). Collaborative care compared with usual primary care was shown to significantly
improve depressive symptoms over a 1-year period (Davidson et al., 2010).
Four collaborative care trials have also been tested in patients with comorbid depression and cancer (Ell et al., 2008; Fann et al., 2009; Kroenke
et al., 2010; Strong et al., 2008). Fann and colleagues examined results
from the 215 patients with depression and cancer enrolled in the IMPACT
trial (Fann et al., 2009). Patients randomized to collaborative care had
significant improvements in depressive symptoms and functioning and enhanced quality of life compared with those randomized to usual care (Fann
et al., 2009). Strong and colleagues randomized 200 patients with comorbid depression and cancer to collaborative care and usual care (Strong et
al., 2008). Collaborative care involved a nurse-delivered intervention that
included a choice of either problem-solving treatment or antidepressant
medication provided by the patient’s primary care physician. Patients in
the intervention group have improved depression, anxiety, and fatigue
outcomes compared with usual care over a 12-month period (Strong et al.,
2008).
Kroenke and colleagues tested a collaborative care approach for 405
patients with cancer with either comorbid depression, significant persistent
pain, or both (Kroenke et al., 2010). The intervention was a telephonebased care management program that provided education about pain and
depression, and a stepped medication algorithm for both pain and depression based on patient symptoms measured on standard scales (Kroenke et
al., 2010). Nurses were supervised weekly by both pain and psychiatric
specialists and medication recommendations were communicated by nurse
managers to patients’ primary care physicians. Intervention patients had
significant decreases in both pain and depressive symptoms compared with
usual care controls over a 12-month period.
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Ell and colleagues randomized 472 low-income, predominately Hispanic patients with cancer and comorbid major depression or dysthymia
to a collaborative care intervention and usual care (Ell et al., 2008). Intervention patients had up to 12 months of access to a depression clinical
specialist (supervised by a psychiatrist) who provided education, structured
psychotherapy, and maintenance/relapse prevention support (Ell et al.,
2008). The supervising psychiatrist prescribed antidepressant medication
for patients preferring medication initially or for those not responding to
psychotherapy. Intervention patients had significantly greater quality of
depression care and had improved depressive and functional outcomes over
12 months compared with usual care patients (Ell et al., 2008).
A recent study examined the effectiveness of collaborative care for 249
patients with human immunodeficiency virus (HIV) and comorbid depression (Pyne et al., 2011). An off-site HIV depression team (a registered nurse
depression care manager, a pharmacist, and a psychiatrist) provided depression care for 12 months backed by a web-based discussion support system
(Pyne et al., 2011). Intervention patients were found to have significantly
more depression-free days and less HIV symptom severity over a 12-month
period compared with usual care controls (Pyne et al., 2011).
Although quality improvement trials have shown that care management
approaches aimed at improving care of single illnesses, such as d
 epression,
diabetes, and coronary heart disease, can improve outcomes, many patients
have multiple chronic illnesses, and these patients have the most problems
with quality of care and adverse outcomes and are very costly to medical
systems. For example, among Medicare beneficiaries with diabetes, depression or congestive heart failure, approximately 60 to 70 percent have
three or more other chronic medical conditions (Partnership for Solutions
National Program Office, 2001). Patients with three or more chronic conditions (approximately 32 percent of Medicare beneficiaries aged 65 to 69
have three or more conditions increasing to 52 percent in the 80 to 84 year
subgroup) (Schafer et al., 2010) have been found to account for approximately 89 percent of Medicare costs (Partnership for Solutions National
Program Office, 2001). A new multicondition collaborative care intervention program has been shown to improve depression, glucose, blood
pressure and low-density lipoprotein cholesterol, and functional outcomes
compared with usual care in patients with poorly controlled diabetes and/or
coronary heart disease and comorbid depression (Katon et al., 2010a). This
program trained diabetes nurses to enhance treatment of diabetes, coronary
heart disease, and depression and provided weekly supervision of nurses
by both a psychiatrist and a primary care physician (Katon et al., 2010a).
Cost-effectiveness analysis from this new multi-condition collaborative care
study also found a high likelihood of total outpatient cost savings over a
2-year period (Katon et al., unpublished).
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Two other models of care have also been tested in older patients with
multiple chronic illnesses. Neither of these trials required the patients to
have comorbid depression, but they did include intervention components
that could be used to address depression if present. The GRACE model
tested a home-based care management intervention by a nurse practitioner
and a social worker who collaborated with the primary care physician and
a geriatrics interdisciplinary team (Counsell et al., 2007). This intervention was guided by 12 core protocols for common geriatric conditions. A
randomized trial that included 951 adults ages 65 years or older showed
that, compared with usual primary care, the GRACE intervention was associated with improvements in general health, vitality, social functioning,
and mental health but not activities of daily living or mortality (Counsell
et al., 2007). The guided care model tested the effect of a nurse working
in partnership with the patient’s primary care physician for patients with
multiple chronic conditions (Boult et al., 2011). The intervention included
comprehensive geriatric assessment, evidence-based care planning, monitoring of symptoms and adherence, transitional care, coordination of health
care professionals, support for self-management, support for family caregivers, and enhanced access to community services (Boult et al., 2011). Guided
care was found to reduce home health care but had little effect on the use
of other health services and did not improve patient functional outcomes
compared with usual primary care (Boult et al., 2011).
Based on the above successful trials, the American Diabetes Association
and the American Heart Association have recently recommended screening
for depression by medical systems of care. However, studies have shown
that screening for depression alone does not improve outcomes; screening
must be connected with organized approaches to care to improve outcomes.
COMMUNITY-BASED ALTERNATIVE
APPROACHES TO DEPRESSION
Many community organizations offer aerobics and other exercise classes
as well as classes on yoga, meditation, and other potentially therapeutic
modalities. Although these types of interventions are generally accepted
as helping psychological well-being in relatively healthy populations, it is
less clear that these treatments are effective for clinical depression. There is
an emerging literature describing exercise interventions for depression and
several recent systematic reviews, but the research is much more limited on
the effectiveness of yoga and meditation.
Exercise could potentially have a therapeutic effect on depression because of beneficial effects on neurogenesis, endorphins, and serotonin drive
(Krogh et al., 2011). A recent Cochrane review of exercise as a treatment
for depression found that many studies had significant methodological
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flaws; when analyses were restricted to more robust trials, there was a
moderate but nonsignificant beneficial effect of exercise compared with
nonexercise control groups (Mead et al., 2008). A critique of these studies
is that, although many of the enrolled patients had mild depression based
on a depression rating scale score, most would not meet criteria for major
depression or dysthymia. A more recent systematic review included only
studies in which a clinical diagnosis of depression was made. That review
found a short-term mild significant effect of exercise on depression compared with nonexercise control groups (Krogh et al., 2011). However, there
was limited evidence of a beneficial long-term effect, with the trials lasting
more than 10 weeks no longer showing significant effects.
A key critique of exercise trials has been the potential lack of generalizability to populations of depressed patients. Symptoms of depression, such
as lack of motivation and energy, will probably limit the ability of many
patients to enroll in these studies. Thus, even if exercise has a modest effect
in ameliorating symptoms of depression, it is likely to have only mild effects
on decreasing prevalence of serious depression in populations.
Several small trials have suggested that yoga and meditation may have
beneficial effects on depression. These trials need replication in larger numbers of patients meeting criteria for major depression or dysthymia.
HEALTH POLICY CHANGES THAT COULD IMPROVE
QUALITY AND OUTCOMES OF DEPRESSION CARE
Berwick has emphasized that major organizational changes will be necessary for medical care systems to adapt existing primary care and medical
specialty services to optimize care of patients with chronic illnesses, such
as depression or diabetes (Berwick et al., 2003). These changes include
investing in clinical information systems, such as registries to help track
the quality and outcomes of care in specific populations; linking these systems to medical records; and designing decision support systems that will
develop and implement treatment guidelines in a timely manner (Berwick
et al., 2003). Organizational changes will also be needed to create delivery
systems, such as depression management teams to implement more frequent
systematic follow-up and monitoring of outcomes, promote integration of
mental health specialty care into primary care, and develop self-management tool-kits for patients and providers.
Economic incentives and regulatory changes will be needed to implement these costly changes in care. As Berwick has emphasized, “For most
organizations, investment on this scale is a strategic issue and will only be
undertaken if the market—employers and government purchasers, principally and consumers secondarily—permits and rewards these strategies”
(Berwick et al., 2003).
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Key “demand side” levers include increasing community, consumer,
and employer demand for integrating evidence-based changes in systems
of care, aligning financial models of care to defray the costs of reorganizing health services to provide “collaborative care, and developing new
Health Plan Employer Data Information Set (HEDIS) depression performance criteria that evidence suggests are linked with improved outcomes”
(Katon and Seelig, 2008b). Increasing demand will necessitate education of
consumer groups, employers, and insurers about cost-effective models to
improve depression care, including information on how these models may
decrease overall medical costs in patients with comorbid medical illnesses,
such as diabetes (Katon and Seelig, 2008b). Katon and Selig have reported
that “several of the research groups involved in dissemination of collaborative care are working with consumer groups, such as the American Association of Retired Persons (AARP), and the Depression and Bipolar Support
Alliance, to lobby insurers to develop payment systems for collaborative
care” (Katon and Seelig, 2008b). An innovative approach would be to have
insurers help pay for the cost of training and changes in systems of care
to help defray initial investment costs, since health insurers are likely to
realize cost savings with collaborative care programs. Employers have also
recognized the adverse impact of poor quality of care of chronic illnesses
like depression on the workforce in terms of decreased productivity, absenteeism, and disability (Stewart et al., 2003). Recent research suggests that
employed patients with depression who have poor adherence to acute and
continuation phase antidepressant treatment were 39 and 46 percent more
likely, respectively, to file short-term disability claims (Burton et al., 2007).
Wang and colleagues have shown that an innovative program combining
depression screening with telephone-based collaborative depression care
improved both depression outcomes and work productivity compared with
usual care when implemented in a large corporation (Wang et al., 2007).
Based on research demonstrating the effectiveness of collaborative care, the
National Business Group on Health has recently strongly recommended
implementation of payment for evidence-based collaborative care programs
for depression (Finch and Phillips, 2005).
In primary care systems, quality improvement efforts to integrate depression collaborative care programs have been hindered by lack of billing
codes for the depression care manager in-person and telephone visits and
time for caseload supervision by a psychiatrist. Development of Medicare
billing codes for these crucial components of collaborative care could enhance dissemination efforts of this evidence-based model. The six major
insurers in Minnesota are collaborating in a quality improvement project
(DIAMOND program) for depression in primary care and have developed
payment models for the above components of collaborative care; early re-
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ports suggest high levels of patient recovery similar to randomized trials of
collaborative care (Korsen and Pietruszewski, 2009).
Changes in health insurance that provide higher payments for enhanced
outcomes of populations with chronic illnesses such as depression could
also enhance dissemination of collaborative care. Most collaborative care
trials have enhanced clinical response to depression treatment (percentage
of patients with at least 50 percent decrease in depressive symptoms) by 15
to 30 percent (Gilbody et al., 2006). However, lack of financial incentives
for clinical improvement as well as difficulty billing for the mental health
services utilized in collaborative care has made investment in integrating
depression care managers and supervising psychiatrists difficult for systems
of care.
Another key policy change that could enhance dissemination of collaborative care is to develop HEDIS performance criteria that research
suggests are “tightly linked” to enhanced outcomes (Kerr et al., 2001).
The current criteria include documenting the percentage of patients receiving at least 3 visits in the 90 to 120 days after diagnosis and initiation of
treatment in primary care as well as the percentage of patients adhering to
antidepressant medications at 3 and 6 months (Druss, 2004; NCQA, 2000).
These criteria have not been shown by researchers to be linked to enhanced
outcomes. Moreover only 20 percent of patients across multiple systems of
care actually receive the three visits that HEDIS criteria suggest are important (Druss, 2004). Many patients who are taking their antidepressant at
6 months are still on the small dosage that was started, which makes few
patients better. Most patients need upward titration of medication based
on measurement of depressive symptom response, and they often need a
second or third medication trial before an optimum type and dosage of
antidepressant is found. A performance criterion tightly linked to outcomes
could be the percentage of patients with less than a 50 percent decrease
in symptoms 12 weeks after initiating antidepressant treatment who receive intensification of depression treatment, such as increased dosage of
medication, change to a second medication, or referral for a mental health
consultation. Payments to health organizations that report improvement
in percentage of patients with at least a 50 percent improvement in their
initial level of depressive symptoms at 3 and 6 months could also increase
motivation for systems of care to integrate evidence-based models of care.
PREVENTION OF DEPRESSION IN PATIENTS
WITH CHRONIC MEDICAL ILLNESSES
Preventive interventions to decrease incidence of depression in patients
with chronic medical illness have been developed in recent years. Rovner
and colleagues tested the effect of problem-solving therapy (PST) in patients
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with macular degeneration in one eye and a recent change in vision due to
macular disease in the other eye (Rovner et al., 2007). The rationale for
this study was data suggesting high rates of depression in patients who
developed this irreversible disease. Patients randomized to PST and usual
care were found to have significantly lower incidence of depression and
were less likely to have decreased function (Rovner et al., 2007). de Jonge
and colleagues tested a multifaceted nurse intervention aimed at preventing depression in 100 patients with diabetes or rheumatological disease
(de Jonge et al., 2009). At 1-year follow-up, lower rates of incident depression were found in intervention versus usual care patients (36 versus 63
percent) (de Jonge et al., 2009). Pitceathly and colleagues tested a brief
psychological intervention versus usual care in a large sample of patients
recently diagnosed with cancer (Pitceathly et al., 2009). Although at 12
months there were no intervention versus control differences in incident
depression in the overall group (intent-to-treat analysis), among patients
with a high risk of depression, a significant intervention effect was found
(Pitceathly et al., 2009). Robinson and colleagues tested antidepressants
versus PST versus placebo to prevent depression in 176 patients with a
recent stroke (Robinson et al., 2008). Over the 12-month period, patients
receiving placebo were more likely to develop depression compared with
those receiving antidepressants or PST (Robinson et al., 2008).
The above studies are promising, but more studies are needed. A key
question will be to determine whether it is cost-effective to provide preventive interventions to only high-risk groups, such as those with a prior history of anxiety and/or depression. Our research group has found in a 5-year
longitudinal study of approximately 3,000 patients with type 2 diabetes
that over 80 percent who were depressed at 5-year follow-up either had
minor or major depression at baseline (Katon et al., 2009). These data and
the results of the above studies suggest preventive treatment of high-risk
populations may be most cost-effective.
COMMUNITY APPROACHES TO IMPROVING
TREATMENT OF DEPRESSION
One exciting community-based effort that could be implemented to
disseminate collaborative care would be for the Center for Medicare and
Medicaid Innovations to develop a dissemination project to test the costeffectiveness of collaborative care in a large region of the United States.
Given the evidence that depression increases medical costs by 50 to 100
percent and that collaborative care often is associated with total medical
cost savings, this would seem like a logical next step to decrease Medicare
and Medicaid costs. This project could build on the effective training model
used in the DIAMOND project that has improved quality and outcomes
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of depression care among primary care patients in Minnesota (Korsen and
Pietruszewski, 2009).
A second exciting community-based project would involve testing
methods to improve mental health care for patients in federally qualified
primary care clinics and the medical care of patients with chronic mental
illness enrolled in community mental health systems. Funding from the
Substance Abuse and Mental Health Services Administration has helped
stimulate new models of care with funding for demonstration projects for
these two systems to enhance coordination of mental health and physical
health care. This funding has led to unique partnerships in which primary
care physicians and advanced registered nurse practitioners from federally
funded primary care clinics have established clinics in community mental
health centers, and, in turn, mental health practitioners from community
mental health centers have established clinics in federally funded primary
care clinics.
CONCLUSION
In summary, depression and chronic medical illnesses are associated
with functional decline in aging populations. Depression is two to three
times more common in people with chronic conditions (Katon, 2011),
but there are major gaps in recognition and quality of care for this affective illness. Interventions have been developed and integrated into both
community-based public health platforms and primary care platforms and
have been shown in randomized controlled trials to improve depression and
functional outcomes. Several of the primary care–based collaborative care
intervention programs have also shown a high likelihood of total medical
cost savings over a 2-year period. Key changes in reimbursement for these
new models of care will need to be completed to enhance dissemination
effects.
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Appendix B
New Models of Comprehensive Health
Care for People with Chronic Conditions
Chad Boult, M.D., M.P.H., M.B.A.1
Erin K. Murphy, M.P.P.2

SUMMARY
This paper focuses on one of this report’s primary goals: “identifying which population-based interventions can help achieve outcomes that
maintain or improve quality of life, functioning, and disability” for adults
who have chronic illnesses. It has several goals:
•
•
•

Identify new models of comprehensive health care that have been
reported to improve the functional autonomy or overall quality of
chronically ill people’s lives.
Describe the goals, target populations, and operational features of
these models.
Recommend public health initiatives that would support the refinement and spread of the identified new models of comprehensive
health care for chronically ill persons.

In composing this manuscript, we completed:
•

Electronic searches of the scientific literature (1987–2011) to identify models of comprehensive health care that have produced sig-
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•

•

nificant improvements in the functional autonomy or quality of life
of chronically ill persons.
Tabulation of the statistically significant findings of these studies
and the models’ relationships to community-based services, such as
whether medical and community-based services were coordinated
or not.
Internet searches for reports posted between June 1, 2008, and
June 30, 2011, to obtain information about other promising models of chronic care, research about which has not yet been peerreviewed or published in scientific journals.

From among 15 models of comprehensive care that have been shown
to improve life significantly for chronically ill persons, we identified 6 that
integrate medical and community-based care:
•
•
•
•
•
•

Transitional care
Caregiver education and support
Chronic disease self-management
Interdisciplinary primary care
Care/case management
Geriatric evaluation and management

In the future, other new models of comprehensive care may also be shown
to improve functional autonomy and quality of life.
Public health initiatives that seek to improve the functional autonomy
and quality of life of persons with chronic conditions should:
•
•

•

Explore opportunities to collaborate with organizations that pay
for (i.e., insurers) or participate in (i.e., providers) these six successful new models of comprehensive chronic care.
Use mass media to communicate public messages to chronically ill
persons, their families, their health care providers and their local
community agencies about the importance of integrating medical
and community-based care.
Evaluate longitudinally the effects of collaborations between
medical and community-based care providers on the functional
autonomy and quality of life of Americans living with chronic
conditions.
INTRODUCTION

Throughout 2011, the American baby boom generation began reaching
age 65. The population ages 65 and older will swell to 40 million in 2011,
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nearly 55 million by 2020, and more than 70 million by 2030 (CMS, 2009;
IOM, 1978, 1987, 2001; Salsberg and Grover, 2006; Shea et al., 2008; U.S.
Census Bureau, 2004; Wenger et al., 2003; Wolff et al., 2002). Many older
persons, especially the “oldest old,” have chronic conditions and disability,
so as the population of older Americans expands, the absolute number
with chronic conditions and disability will also rise. Unless scientists make
unprecedented breakthroughs in preventing or curing chronic conditions
soon, the United States will face growing pandemics of chronic disease and
disability throughout the next several decades.
America’s providers of health care and supportive services have not
yet developed the capacity to provide high-quality, comprehensive chronic
care. Its hospitals, nursing homes, physicians, clinics, and community-based
service agencies still operate as uncoordinated “silos” (IOM, 2001), much
of the physician workforce is inadequately trained in chronic care (Salsberg
and Grover, 2006), and the quality and efficiency of chronic care remain
“far from optimal” (IOM, 2001; Salsberg and Grover, 2006; Wenger et
al., 2003). In a recent study of health care in seven developed nations, the
United States was first (by far) in health care spending but sixth in the quality of care and last in care efficiency, equity, and access (tie). The United
States was also last in enabling long, healthy, productive lives for its citizens
(Davis et al., 2010).
A successful, long-term, population-based approach to reducing the
prevalence and the consequences of chronic illness in the United States
would include (a) the primary prevention of chronic diseases, (b) secondary
prevention by screening and treatment of preclinical chronic conditions,
and (c) tertiary prevention of disability and suffering by effectively treating
chronic conditions that are already clinically manifest. Primary preventive initiatives might seek to reduce the incidence of chronic conditions by
altering social, cultural, and environmental influences on the population’s
diet, physical activity, and exposure to toxins (e.g., tobacco) and infection
(e.g., HIV/AIDS). Secondary and tertiary preventive initiatives would seek
to treat chronic diseases promptly and effectively through the coordinated
efforts of multiple health care providers and community-based supportive
services. The ultimate goal of this paper is to identify opportunities for
public health agencies to promote such coordination of “medical” and
“social” resources to limit the functional and quality of life consequences
often borne by Americans with chronic conditions.
Two overlapping conceptual models help to explicate the complex
interacting factors that must be addressed to control the effects of chronic
disease in the U.S. population. Not only does the Chronic Care Model
(Bodenheimer et al., 2002) focus mostly on improving the ability of the
health care delivery system (and its patients and families) to treat chronic
illnesses, but it also acknowledges the importance of integrating the deliv-
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FIGURE B-1 Chronic Care Model.
SOURCE: Reproduced with permission
of Wolters Kluwer Law & Business from
B-1.eps
Wagner, E.H., et al. A survey of leading chronic disease management programs: Are
they consistent with the literature? Managed Care Quarterly 7(3):58, 1999.

ery system with community-based resources and policies. The Expanded
Chronic Care Model (Barr et al., 2003) subsumes the Chronic Care Model,
but it has a broader perspective. It illuminates the importance of reducing
the occurrence of chronic conditions by addressing societal influences on
diet, exercise, and other determinants of health. The original, more narrowly focused, Chronic Care Model is better aligned with the secondary
and tertiary preventive orientation of this paper (Figure B-1).
Methods
To identify promising new models of comprehensive chronic care, we
completed three processes:
•

MEDLINE searches of the scientific literature (1987–2011) to
identify comprehensive models that have, in high-quality studies,
produced significant improvements in the functional autonomy or
quality of life of chronically ill persons. We considered a model to
be comprehensive if it addresses multiple health-related needs of
adults, that is, the model provides care for several chronic conditions, for several aspects of one condition, or for persons receiving
care from several health care providers. We excluded models that
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addressed a single treatment for one condition, such as innovations
in conducting cataract surgery or managing one medication. We
rated study designs as of high quality if they were clinical trials,
randomized controlled trials, controlled clinical trials, systematic
reviews, or meta-analyses. To cover this 24-year span, we extended
two literature searches that we had conducted previously. The first,
conducted in 2007, had identified promising models to help inform
the Institute of Medicine’s 2008 recommendations for reshaping
the U.S. workforce of health professionals to better care for the
aging American population (IOM, 2008). The second, conducted
in mid-2008, was an update of the 2007 search (Boult et al., 2009).
For purposes of this report, we extended our previous searches to
include information available through June 2011.
Tabulation of the statistically significant findings of these studies
and the models’ relationships to community-based services (i.e.,
whether medical and community-based services were coordinated
or not). Because of the considerable heterogeneity of target populations and care processes included in the identified models—and the
methods used to study them—we were not able to conduct metaanalyses or systematic reviews of the models’ positive and negative
effects.
Internet searches for reports posted between June 1, 2008, and
June 30, 2011, to obtain information about other promising models of chronic care, research about which has not yet been peerreviewed or published in scientific journals.

PROMISING MODELS OF COMPREHENSIVE CHRONIC CARE
Numerous new models of care for people with chronic conditions
have been proposed, created, tested, and promoted in recent years. Some
are primarily innovations in paying for care—such as capitated models,
like Medicare Advantage and Special Needs Plans; shared savings models, like accountable care organizations; and pay-for-performance models.
Such financial models are designed to drive improvements in the delivery,
quality, and outcomes of care, but they do not specify how care should be
provided. Other new models are primarily innovations in the provision of
care, many of which also require changes in payment in order to be financially sustainable.
Our searches and this report focus on the latter, that is, on new models
of providing care for people with chronic health conditions, emphasizing
those that credible scientific evidence suggests can improve patients’ quality of life or functional autonomy. The following two sections describe
17 new models that address some or all components of the Chronic Care
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Model and appear promising. A brief description of each model outlines its
goals, target population, methods of operation, and the currently available
evidence of its effectiveness in improving quality of life and functional autonomy—as well as in reducing the use and cost of health services. Innovative models that reduce the cost of health care (or at least do not increase
it) are inherently more likely than those that incur additional costs to be
adopted widely in today’s cost-conscious environment. When appropriate,
we note how these models incorporate community-based services.
The first section (A) describes 15 new models in which credible scientific evidence published in peer-reviewed journals has shown statistically
significant improvements in chronically ill patients’ functional autonomy
or quality of life. A table that summarizes this evidence follows section A.
The second section (B) describes new two new models that may improve
functional autonomy or quality of life, but peer-reviewed evaluations of
these outcomes are lacking.
Section A: Comprehensive models of health care reported in peer-reviewed
journals to produce statistically significant improvements in the quality
of life or the functional autonomy of persons with chronic conditions.
MEDLINE reviews of the scientific literature from January 1987
through June 2011 identified 15 successful models of comprehensive care
for persons with chronic conditions (Models A-O in Table B-1).
Nine of these models are based on either interdisciplinary primary care
teams (Model A) or community-based supplemental health-related services
that enhance traditional primary care (Models B-I).
Three successful models address the challenges that accompany care
transitions, including one that facilitates transitions from hospital to home
(Model J) and two that provide acute care in patients’ homes, either in lieu
of hospital care (Model K) or following brief hospital care (Model L).
Three institution-based models have improved care for residents of
nursing homes (Model M) and for patients in acute care hospitals (Models
N and O).
Note: Aside from meta-analyses and reviews, this paper summarizes
only peer-reviewed studies that found that new models improved outcomes;
it excludes “negative” studies. Thus, the evidence reported here should be
construed primarily as preliminary findings, not as complete summaries of
positive and negative studies of the models of care.
Below we summarize the models’ goals, target populations, operations,
and evidence of effectiveness in improving quality of life and functional
autonomy—as well as in reducing the use and cost of health services.
When appropriate, we note how these models incorporate communitybased services.
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Interdisciplinary Primary Care Models (Model A)
Each of these models (e.g., IMPACT, Guided Care, GRACE, PACE and
others) strives to enhance chronically ill patients’ functional autonomy and
quality of life. In each, comprehensive care is provided by interdisciplinary teams composed of a primary care physician and one or more other
co-located health care professionals, such as nurses, social workers, nurse
practitioners, or rehabilitation therapists, who communicate regularly with
each other. Many of these models coordinate medical care with supportive
services provided by community-based agencies.
A related, recently popularized model is the patient-centered medical
home (PCMH), which targets all patients in a primary care practice, including those with and those without chronic conditions (Berenson et al.,
2011). Using interdisciplinary teams and electronic information technology,
medical homes provide:
•
•
•
•
•
•
•
•

Empanelment—each patient is assigned to a primary care provider
who is responsible for that patient’s care over time.
Access—patients have access to health care 24/7/365 through
same-day office visits and communication by telephone, email,
and Internet.
Diagnostic, therapeutic, and preventive services for addressing
most of its patients’ needs for acute and chronic health care.
Coordination of all providers of care, especially through transitions
between sites of care.
Support for patient self-management of their health-related
conditions.
Clinical decision making that incorporates patients’ goals, values,
preferences, and culture.
Periodic review of patient records to identify patients at high risk
and those with gaps in their care.
For high-risk patients, team-based comprehensive health assessment, evidence-based comprehensive care planning, proactive
monitoring, transitional care, coordination of health care and community services, and support for family caregivers.

Although processes are available through which practices can be
recognized as medical homes (e.g., the National Committee for Quality
Assurance’s PPC-PCMH recognition, levels 1-3), there is considerable heterogeneity among medical homes. For example, some medical homes are
self-contained, that is, all staff members are co-located at the primary care
practice, whereas others involve collaboration between practice and staff
members who are located in community-based agencies. Two empirical
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studies of medical homes have undergone peer review and have been published in credible scientific journals; both were conducted in medical homes
in which the health care teams were co-located in primary care practices.
Obviously, studies of the effects of one type of medical homes may not apply to other types.
As shown in the table, most interdisciplinary primary care models have
improved patients’ quality of life and functional autonomy. Some types of
teams have significantly reduced patients’ use of selected health services.
For most of these models, however, the available evidence of success is
limited to a single randomized trial. Only teams focused on heart failure
have improved patients’ survival and have been evaluated in enough studies
to allow a meta-analysis, which reported significant reductions in hospital
admissions and total health care cost (Arean et al., 2005; Battersby et al.,
2007; Beck et al., 1997; Bernabei et al., 1998; Boult et al., 2008, 2011;
Boyd et al., 2008, 2010; Callahan et al., 2006; Chavannes et al., 2009;
Counsell et al., 2007, 2009; Fann et al., 2009; Gilfillan et al., 2010; Hughes
et al., 2000; Kane et al., 2006; Khunti et al., 2007; McAlister et al., 2004;
Rabow et al., 2004; Reid et al., 2010; Rosemann et al., 2007; Sylvia et al.,
2008; Unützer et al., 2002, 2008; van Orden et al., 2009; Windham et al.,
2003; Yu et al., 2006).
Care/Case Management (Model B)
The overarching goal of care management (CM) programs is to improve the efficiency of health care by optimizing chronically ill patients’
use of medical services. In most CM programs, a nurse or a social worker
works as a care manager to help chronically ill patients and their families
assess problems, communicate with health care providers, and navigate the
health care system. The degree to which care managers coordinate patients’
medical care with community-based supportive services varies from program to program. Care managers are usually employees of health insurers
or capitated health care provider organizations. CM has been shown fairly
consistently to improve patients’ quality of life, less so their functional autonomy. Its effects on the use and cost of health services are mixed (Alkema
et al., 2007; Anttila et al., 2000; de la Porte et al., 2007; Ducharme et al.,
2005; Gagnon et al., 1999; Inglis et al., 2006; Kane et al., 2004b; MarkleReid et al., 2006; Martin et al., 2004; Ojeda et al., 2005; Peters-Klimm et
al., 2010; Rea et al., 2004; Vickrey et al., 2006).
Disease Management (Model C)
Disease management (DM) programs attempt to improve the quality and outcomes of health care for people who have a particular chronic
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condition (e.g., diabetes, heart failure). DM programs (now often called
population management programs) supplement primary care by providing patients with support and information about their chronic conditions,
either in writing or by telephone. Health insurers or capitated provider
organizations contract with DM companies that employ nurses or other
trained technicians to provide patients with health education and instructions for self-monitoring, following treatment guidelines, and participating
in medical encounters. Few DM programs engage community-based services. One review that examined DM for heart failure, coronary disease,
and diabetes reported no significant effect on any of the relevant outcomes.
A meta-analysis of heart failure programs, however, reported that DM
was associated with significantly fewer hospital admissions. A subsequent
randomized controlled trial (RCT) found that DM for chronic obstructive
pulmonary disease (COPD) patients was associated with better quality of
care, better quality of life, improved COPD-related survival, and a shift
from unscheduled to scheduled visits to physicians. Another RCT showed
significant improvements in the quality of life and functional autonomy,
as well as reduced use of hospitals by patients with angina (Holtz-Eakin,
2004; Sridhar et al., 2008; Whellan et al., 2005; Woodend et al., 2008).
Preventive Home Visits (Model D)
Preventive home visits are multidimensional, in-home assessments of
older people performed by nurses, physicians, or other visitors that generate
recommendations to primary care providers. Their goals are to improve the
treatment of existing health problems, to prevent new ones, and thereby to
enhance patients’ quality of life and functional autonomy. Some of these
programs integrate community-based supportive services with medical services, whereas others focus entirely on medical care. Meta-analyses have
found that these programs can reduce disability, mortality, and nursing
home admissions, especially when they target relatively healthy “youngold” persons, include a clinical examination with the initial assessment, or
offer extended follow-up. The heterogeneity of the programs and populations studied creates considerable uncertainty about the generalizability
of these results (Elkan et al., 2001; Huss et al., 2008; Stuck et al., 2002).
Outpatient Comprehensive Geriatric Assessment (CGA) and Geriatric
Evaluation and Management (GEM) (Model E)
Outpatient CGA and GEM are supplemental services designed to improve the quality of life and functional autonomy of high-risk older persons.
CGA and GEM programs are usually staffed by interdisciplinary teams of
physicians, nurses, social workers, and, in some programs, also by reha-
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bilitation therapists, pharmacists, dieticians, psychologists, or clergy. Most
programs are sponsored by hospitals, academic health centers, or capitated
health care provider organizations, such as the Veterans Administration.
The programs identify the patient’s health conditions, develop treatment
plans for those conditions, and (in GEM) implement the treatment plans
over weeks to months. They obtain information from and communicate
their findings and recommendations to their patients’ established primary
care providers, and they include community-based supportive services in
their plans and recommendations. In about half the RCTs that measured
patients’ quality of life and functional autonomy, outpatient GEM improved these outcomes. However, outpatient GEM does not consistently
reduce the use or the cost of health care services (Boult et al., 2001; Burns
et al., 2000; Caplan et al., 2004; Cohen et al., 2002; Epstein et al., 1990;
Keeler et al., 1999; Nikolaus et al., 1999; Phibbs et al., 2006; Reuben et al.,
1999a; Rubenstein et al., 2007; Rubin et al., 1993; Silverman et al., 1995;
Toseland et al., 1996).
Pharmaceutical Care (Model F)
Pharmaceutical care is advice about medications provided by pharmacists to patients or interdisciplinary care teams. Pharmaceutical care
programs aim to improve the use of medications and thereby to improve
patients’ health. Depending on the program, pharmacists’ recommendations
may be focused on a site of care (e.g., nursing home, patient’s home), on
a specific disease (e.g., heart failure, hypertension), or on specific patient
profiles (e.g., patients receiving GEM, patients taking several medications).
Such programs have been shown to improve appropriate prescribing, medication adherence, disease-specific outcomes, and, in some cases, survival.
Quality of life has not been improved consistently, but some programs have
reduced the use of hospitals (Crotty et al., 2004; Gattis et al., 1999; Lee
et al., 2006; López et al., 2006; Spinewine et al., 2007; Wu et al., 2006)
Chronic Disease Self-Management (Model G)
Chronic disease self-management (CDSM) programs are structured,
time-limited interventions designed to provide health information and empower patients to assume an active role in managing their chronic conditions, often through the use of community-based services. Their ultimate
goal is to improve patients’ quality of life and functional independence.
Some programs, led by health professionals, focus on managing a specific
condition, such as stroke, whereas others, led by trained lay persons, are
aimed at addressing chronic conditions more generically. Most are sponsored by health insurers or community agencies; they communicate with
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primary care providers primarily through their clients. Numerous randomized controlled trials and a meta-analysis report that CDSM leads to better
quality of life and greater functional autonomy. Several studies also report
that CDSM reduces the use and cost of health services (Chodosh et al.,
2005; Clark et al., 1992, 2000; Fu et al., 2003; Hughes et al., 2004; Janz
et al., 1999; Leveille et al., 1998; Lorig et al., 1999; Maly et al., 1999;
Swerissen et al., 2006; Wheeler et al., 2003).
Proactive Rehabilitation (Model H)
Proactive rehabilitation is a relatively new supplement to primary care
in which rehabilitation therapists provide outpatient assessments and interventions designed to help physically disabled older persons to maximize
their functional autonomy, quality of life, and safety at home. The few studies that have evaluated this intervention have consistently shown beneficial
effects on physical function. In a quasi-experimental study, subjects receiving home restorative care had a significantly greater likelihood of remaining
at home. Reductions in hospital, emergency department, or home care use
have occurred less consistently (Gill et al., 2002; Gitlin et al., 2006a, 2006b;
Griffiths et al., 2000; Mann et al., 1999; Tinetti et al., 2002).
Caregiver Education and Support (Model I)
Caregiver education and support programs are designed to help informal/family caregivers to enhance the well-being of their loved ones with
chronic conditions. Led by psychologists, social workers, or rehabilitation
therapists, these programs provide varying combinations of health information, training, access to professional and community resources, emotional
support, counseling, and information about coping strategies. There is
strong evidence, both in randomized studies and in two meta-analyses,
that programs that support the caregivers of patients with dementia delay nursing home placement significantly, particularly programs that are
structured and intensive. Similarly, all three studies, including one metaanalysis, that examined the effect of caregiver programs on patients’ quality
of life showed significant benefit (Brodaty et al., 2003; Kalra et al., 2004;
Mittelman et al., 2006; Patel et al., 2004; Pinquart and Sörensen, 2006;
Teri et al., 2003).
Transitional Care (Model J)
Most transitional care programs are designed to facilitate smoother and
safer patient transitions from a hospital to another site of care (e.g., another
health care setting, home), ultimately resulting in fewer readmissions to
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hospitals. Transitional care is typically provided by a nurse or an advance
practice nurse (APN), who begins by preparing the hospitalized patient and
informal caregiver for the coming transition. Depending on the program,
the nurse, sometimes known as a “transition coach,” may participate in the
discharge planning, teach the patient about self-care (particularly about the
use of medication), coach the patient and informal caregiver about communicating with health professionals effectively, visit the patient soon after
discharge, and monitor the patient for days to weeks after the transition.
A patient’s transitional plan may include community-based resources, such
as home health care, meals on wheels, or subsidized handicapped transportation. Most transitional care programs have been sponsored by health
insurers or capitated health care provider organizations. Transitional care
is consistently successful in improving patients’ quality of life and reducing
their readmissions to hospitals (Coleman et al., 2006; Naylor et al., 2004;
Phillips et al., 2004).
Hospital-at-Home (Model K and Model L)
Hospital-at-Home (HaH) programs provide care for a limited number
of acute medical conditions that have been traditionally treated in acute
care hospitals. The goal is to resolve the acute condition more safely, comfortably, and inexpensively than inpatient hospital care can achieve. In the
“substitutive” type of HaH (Model K), care is provided in the home in lieu
of hospital care. After initial assessment confirms that a patient requires
hospital-level treatment but can be treated safely at home, the patient returns home and is treated by an HaH team that includes a physician, nurses,
technicians, and rehabilitative therapists. Tests and treatments that would
otherwise be provided in a hospital are delivered in the home until the
patient has recovered. Substitutive models differ in the intensity of the care
they provide, particularly by physicians. Most models have improved patients’ quality of life and reduced inpatient utilization and health care costs.
“Early discharge” models of HaH (Model L) provide acute care in the
home following a brief hospitalization. In early discharge HaH models,
after a patient’s medical condition has stabilized in the hospital, the patient
returns home and is treated there by an HaH team consisting chiefly of
nurses, technicians, and rehabilitative therapists. Early discharge models
have been evaluated following surgery, such as joint replacement, and
for such medical conditions as rehabilitation after stroke. Most of these
programs have reduced inpatient utilization but have had few measurable
effects on quality of life or functional autonomy (Board et al., 2000; Caplan
et al., 1999, 2005; Jones et al., 1999; Leff et al., 2005, 2006; Martin et al.,
1994; Melin and Bygren, 1992; Ricauda et al., 2004, 2005, 2008; Rodgers
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et al., 1997; Rudd et al., 1997; Tibaldi et al., 2004; Wilson et al., 1999,
2002).
Care in Nursing Homes (Model M)
Several new models of care have been developed to improve the lives
of nursing home residents. Most rely on primary care provided by an APN
or physician assistant (PA) employed by an insurance company, the nursing
home, or a provider organization. The APN or PA evaluates the resident
every few weeks, trains the nursing home staff to recognize and respond
to early signs of deterioration, assesses changes in the resident’s status,
communicates with the resident’s family, and treats straightforward medical conditions at the nursing home (rather than admitting the resident to
a hospital). The APN or PA usually works in partnership with a physician
skilled in long-term care and who provides supplemental care as needed.
Most such programs do not include community-based agencies. One model
has been shown to improve residents’ quality of life, and one improved
residents’ functional autonomy. Several models have reduced the frequency
of residents’ visits to hospitals and emergency departments (Kane and
Homyak, 2003; Kane et al., 1989, 2003, 2004a, 2005, 2007; Morrison et
al., 2005; Reuben et al., 1999b).
Prevention and Management of Delirium (Model N)
Special programs for hospitalized older patients have been designed
to preserve quality of life and functional independence by reducing the
effects of delirium. These programs usually involve training hospital staff,
implementing preventive measures and routine screening for delirium, using
evidence-based guidelines to address risk factors for delirium, assessing its
causes, and treating it promptly when it appears. Studies of such programs
have reported reductions in the incidence and complications of delirium,
faster resolution of it, and shorter hospital stays, all of which are associated with better quality of life and greater recovery of functional abilities.
Trials of delirium management programs have demonstrated fewer benefits,
suggesting that programs designed to prevent delirium are more beneficial
than those designed to treat it (Cole et al.,1994; Inouye et al., 1999; Leslie
et al., 2005; Lundström et al., 2005, 2007; Pitkala et al., 2008; Rizzo et
al., 2001).
Comprehensive Inpatient Care (Model O)
Comprehensive hospital care models include interdisciplinary geriatric consultation teams, acute care for elders (ACE) units, comprehensive
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pharmacy programs, inpatient comprehensive geriatric assessment (CGA),
and inpatient geriatric evaluation and management (GEM) units. These
interventions seek to improve the quality and outcomes of hospital care
for chronically ill patients by preventing adverse events, facilitating transitions back to the community, and reducing readmissions to the hospital.
An ACE unit is a medical ward with an elder-friendly environment, care by
an interdisciplinary geriatric team, a philosophy of patient activation, and
early discharge planning. A 1993 meta-analysis of eight studies concluded
that inpatient consultation teams preserve older inpatients’ cognition and
ability to return to their own homes, but they have no effect on functional
autonomy, survival, or hospital readmissions. Three RCTs and one quasiexperimental study suggest that ACE units may improve inpatients’ health
and functional autonomy without consistently affecting their survival or
their use or cost of health services. A meta-analysis reported that inpatient
CGA and GEM significantly improved patients’ functional autonomy (after
12 months) and survival (after 6 months). Researchers in Sweden found
that a comprehensive inpatient pharmacy program reduced adverse drug
events and readmissions in older patients (Asplund et al., 2000; Counsell et
al., 2000; Gillespie et al., 2009; Landefeld et al., 1995; Marcantonio et al.,
2001; Mudge et al., 2006; Saltvedt et al., 2002, 2004; Stuck et al., 1993).
In Table B-1, an up-arrow indicates that a model has significantly
improved an outcome. The fractions in parentheses indicate the number
of studies that assessed an outcome (denominator) and the number that
reported significantly positive effects (numerator). Asterisks indicate that at
least one meta-analysis reported a significantly positive effect. Red letters
highlight increases in the use or costs of certain health care services, some
[of] which may be desirable, such as increases in outpatient visits that lead
to fewer hospital admissions.
Section B: Comprehensive models of health care claimed in
non-peer-reviewed reports to improve the quality of life or the
functional autonomy of persons with chronic conditions.
Collaborative Medical Homes
Collaborative medical homes are primary care practices that collaborate with community-based agencies—rather than expanding their intramural staff and operations—to provide comprehensive medical home services
to their patients. Examples described on the following pages include Community Care of North Carolina and the Vermont Blueprint for Health.
Several reports of the effects of collaborative medical homes have been
publicized recently. However, these reports have provided few scientific
details, and their analyses have not been subjected to scientific peer review.
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These reports have value, but they are limited by various combinations
of (1) incomplete descriptions of the population served and the medical
home services provided, (2) dissimilar (or no) comparison groups, (3) small
sample sizes, (4) weak analytic approaches, (5) inappropriate statistical testing, and/or (6) selective reporting of only favorable results.
Community Care of North Carolina (CCNC) consists of 14 regional
community health networks supported by a statewide administrative infrastructure. In each network, physician practices (medical homes) collaborate
with hospitals, local health departments, and social service agencies to provide comprehensive care—including care management—for the majority of
North Carolina’s Medicaid enrollees. Most CCNC case managers are based
in community settings. The CCNC program’s effects on quality of life and
functional independence have not been reported, but a management consulting firm estimates that the CCNC saved the state of North Carolina up
to $300 million through reductions in hospitalizations and emergency room
use (Community Care of North Carolina, 2010, 2011; Steiner et al., 2008).
The Vermont Blueprint for Health is one of eight state-based programs participating in the Centers for Medicare and Medicaid Services’
Multi-Payer Advanced Primary Care Practice Demonstration. In this model,
each advanced primary care practice (medical home) is supported by a
community health team and a health information technology (HIT) infrastructure. Community health teams, composed of registered nurses, social
workers, and behavioral health counselors, coordinate care; coach patients
in self-care; ensure that they are up to date with appointments, tests, and
prescriptions; and make referrals for mental health and substance abuse
care. Public health specialists guide the community health teams toward
meeting the goals of public health campaigns. Practices receive their usual
fee-for-service health insurance payments, plus additional per person per
month fees, which vary depending on the practice’s degree of attainment
of patient-centered medical home standards. The effects of the Vermont
Blueprint for Health on patients’ quality of life and functional autonomy
have not been assessed, but preliminary intramural analysis of pre-post
data suggest that the program has reduced hospitalizations and emergency
room visits and generated an 11.6 percent cost savings in one community
(Bielaszka-Du Vernay, 2011).
Complex Clinics
Complex clinics are multidisciplinary primary care practices that provide comprehensive care for people with complicated medical and psychosocial conditions. Some complex clinics treat only complex patients,
and others treat the full range of patients, some of whom have complex
needs. Such clinics have been launched and evaluated in several U.S. loca-
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2 meta-analyses
6 RCTs
1 QE study

O. Comprehensive
inpatient care


↑
(1/6)


↑
(1/4)
↑
(1/3)


↑
(1/1)


↑
(5/6)


↑
(1/4)
↑
(1/1)


↑
(5/5)


(5*/6)

ND
(1/1)


↑
(2*/2)


(3*/4)


↑
(1/2)


↑
(3*/3)


(3*/7)


↑
(1/3)

ND
(3/3)
↑
(1/2)

ND
(5/5)


↑
(1/2)

ND
(1/1)

Lower use
(3*/4)
Lower costs
(1/1)
Lower use
(2/3)
Lower costs (3*/3)
Shorter LOS
(3/3)
Lower costs
(5/5)
Lower use
(4/4)
Lower use
(4/4)
More use
(2/4)
Lower costs
(1/1)
Shorter LOS
(2/3)
Lower costs
(1/3)
Lower use (3/9)
More use (1/8)

NOTE: * includes meta-analysis; ↑ = better outcome; LOS = length of stay in hospital; NA = not assessed; ND = no difference; QE = quasi-experimental, RCT = randomized controlled trial, XS = cross-sectional.
Fractions: numerator = number of studies showing significant difference, denominator = number of studies in which this outcome was assessed.

4 RCTs
2 QE studies

N. Prevention and
management of
delirium

5 QE studies
1 RCT

4 RCTs

L. Early discharge
hospital-at-home
M. Care in nursing
homes

1 meta-analysis
2 RCTs
5 RCTs
1 QE study

X

J. Transitional care

2 meta-analyses
3 RCTs

K. Substitutive
hospital-at-home

X

I. Caregiver education
and support
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tions in recent years, and reports in the lay press assert that they have reduced chronically ill patients’ use of emergency departments and hospitals,
thereby reducing the overall cost of their health care (Gawande, 2011).
Information that underlies such reports has been published in several trade
publications, which are summarized here. As detailed below, these nonpeer-reviewed reports tend to claim 20–30 percent savings for Medicare,
but they do not report the level of detail that would be necessary to make
independent determinations of the validity of these claims.
Examples of complex clinics that treat only complex patients:
•

Boeing’s Intensive Outpatient Care Program (IOCP) in Puget
Sound, WA
The IOCP aims to improve the quality of health care while reducing the costs of care for patients predicted to incur high health care
costs. For each patient, a registered nurse/case manager conducts a
comprehensive evaluation, develops a care plan, promotes patient
self-management of chronic diseases, and confers with the patient’s
primary care physician through regular “huddles.” IOCP patients’
scores on functional independence and depression improved from
baseline, but these scores were not compared with a control group.
Preliminary results also suggest that the IOCP achieved a 20 percent reduction in spending compared with a propensity-matched
control group, largely as a result of reduced use of emergency
departments and hospitals. This difference was not statistically
significant (Milstein and Kothari, 2009).

•

Four Medical Home Runs
Four practices were identified as medical home runs if health insurers reported that they had achieved similar quality of care compared with their local peers and at least 15 percent average annual
per capita reductions in health care costs. All four models provided
chronically ill patients with intensive, individualized care management and coordination with selected specialists (Milstein and
Gilbertson, 2009).

•

The Citywide Care Management System in Camden, NJ
The Camden Coalition of Healthcare Providers (CCHP) developed
the Citywide Care Management System (CCMS) to target “superutilizers” of emergency departments and hospitals. A primary care
team composed of a family physician, a nurse practitioner, a community health worker, and a social worker seeks to integrate solutions to patients’ unmet medical and social needs and thereby
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to reduce their use of acute care services. CCMS social workers,
for example, help patients apply for public benefits, find housing,
enroll in substance abuse counseling, manage legal issues, and arrange transportation to medical appointments. An internal pre-post
analysis reports that CCMS patients had fewer emergency visits
and hospitalizations, resulting in a 56 percent reduction in overall
spending (Brenner, 2009; Green et al., 2010).
•

The Special Care Center in Atlantic City, NJ
AtlantiCare, the largest local health care provider in southern New
Jersey, developed the Special Care Center (SCC) as a comprehensive clinic for patients with chronic conditions. The SCC is staffed
by medical assistants and licensed practical nurses acting as health
coaches who meet with patients individually and coordinate their
care with physicians. Mental health and pharmacy staff also collaborate with the care team. Internal data suggest that compared
with a similar AtlantiCare population that received usual care, SCC
patients had better rates of cholesterol control, drug compliance,
smoking cessation, and patient satisfaction, as well as fewer hospitalizations and emergency visits and shorter lengths of stay (Blash
et al., 2010).

•

The CareMore Model
The CareMore model, implemented by a Medicare Advantage plan
in Southern California, involves intensive case management for
frail and chronically ill members and close monitoring of nonfrail
members to prevent decline. CareMore patients undergo a comprehensive physical exam with a detailed medical history and are
then triaged to appropriate chronic disease management teams.
A nurse practitioner is the focal point of the care team, which
relies on health information technology and remote monitoring
to track patients’ status. An “extensivist” physician supervises
CareMore patients in the hospital and ensures smooth transitions
to posthospital care. CareMore also refers its members to several
community-based services to supplement their medical care, including transportation and fitness programs, home and respite care,
and caregiver assistance. CareMore reports a 15 percent reduction
in health care costs compared with regional averages, as well as superior diabetes control and lower rehospitalization rates compared
with national averages (Reuben, 2011).
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Examples of complex clinics that treat complex and noncomplex
patients:
•

The Commonwealth Care Alliance’s Senior Care Options program
Senior Care Options, a product of the Community Care Alliance
in Boston, is a dual-eligible special needs plan that serves primarily older adults receiving Medicare and Medicaid—the dual
eligible population. With capitated payments from Medicare and
Medicaid, Senior Care Options provides clinical care in a variety
of settings. A multidisciplinary team of nurse practitioners, geriatric social workers, and other clinic- and community-based staff
conducts comprehensive assessments and arranges a wide array of
services, including transportation and escorts to appointments, to
promote independent functioning by patients with chronic conditions. Unpublished data suggest that Senior Care Options improves
the quality of care for chronically ill patients and reduces their use
of hospitals and nursing homes, as well as their overall health care
costs (AHRQ; Meyer, 2011).

•

Clinica Family Health Services
Clinica Family Health Services is a community health center that
serves a primarily low-income, Hispanic population near Denver,
Colorado. It adopted the patient-centered medical home model to
improve access to care for its patients, half of whom are uninsured.
“Pods” of providers, including physicians, nurses, medical assistants, case managers, and behavioral health specialists, coordinate
care and share responsibility for patients. Their work environment
is open and accessible to facilitate communication. Clinica reports
improved access to care and continuity of care, as well as better
rates of immunizations and control of diabetes and hypertension
compared with the average for Medicaid programs (Bodenheimer,
2011).
CONCLUSION

Fifteen new models of comprehensive chronic health care have been
shown by at least one high-quality research study to be capable of making significant improvements in chronically ill patients’ quality of life and
functional autonomy. Six of these new models integrate community-based
supportive services with medical care, making them attractive partners for
collaboration with community-based public health initiatives:
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•
•
•
•
•
•

Transitional care
Caregiver education and support
Chronic disease self-management
Interdisciplinary primary care
Care/case management
Geriatric evaluation and management

High-quality scientific evidence indicates that the first three—transitional care, caregiver education and support, and chronic disease selfmanagement—may also reduce the use and cost of health care, which may
facilitate their widespread dissemination in the future. The economic effects
of the other three new models—interdisciplinary primary care, care/case
management, and geriatric evaluation and management—are less clear and
consistent. Additional new models of comprehensive chronic care (e.g., collaborative medical homes, complex clinics) may be shown in the future to
improve chronically ill persons’ functional autonomy and quality of life, but
high-quality scientific evidence of such effects is currently lacking.
PROPOSALS
Public health initiatives that seek to improve the functional autonomy
and quality of life of persons with chronic conditions should:
1. Explore opportunities to collaborate with organizations that pay
for (i.e., insurers) or participate in (i.e., providers) these six successful new models of comprehensive chronic care. For example, a
local public health department might broker collaborative agreements between local insurers that fund transitional care programs
and local community-based service agencies, such as meals on
wheels and handicapped transportation providers, who assist
people who are making transitions from hospital to home. Similarly, state health departments might facilitate ongoing cooperative
agreements between primary care practices that wish to upgrade
their services to become medical homes and state-supported, community-based chronic disease self-management courses, caregiver
support programs, and Area Agencies on Aging, all of which provide important medical home services. Facilitating such integration
of medical and community-based supportive services is one of the
foremost challenges identified by the Chronic Care Model and the
Expanded Chronic Care Model for improving the outcomes of
chronic care. Public health agencies, which fund or provide many
community-based services, are ideally positioned to help bridge the
gaps between these silos.

Copyright © National Academy of Sciences. All rights reserved.

Living Well with Chronic Illness: A Call for Public Health Action

306

LIVING WELL WITH CHRONIC ILLNESS

2. Use mass media to communicate public messages to chronically ill
persons, their families, their health care providers, and their local
community agencies about the importance of integrating medical
and community-based care. Many people (and their families) who
live with chronic conditions are unaware of the medical care models and/or the community-based services that could help improve
their functional independence and the quality of their lives. As a
result, they settle for “routine” health care, which is often fragmented and inattentive to mental health, self-management, family
caregivers, community-based services, and patients’ priorities for
independence and quality of life. Similarly, chronically ill people
may not take advantage of available resources, such as communitybased transportation, meals, and volunteer chore programs. Public
health organizations could partner with disability and diseasespecific public advocacy groups—such as the American Diabetes
Association, the Alzheimer’s Association—to fund and provide informational communications through social and traditional media,
such as Facebook, Twitter, print, television, radio and billboards.
Messages could alert chronically ill persons and their families to the
availability of local medical providers that coordinate their efforts
with community-based services, as well as to the direct accessibility
of community-based services that could meet their needs.
3. Evaluate longitudinally the effects of collaborations between
medical and community-based care providers on the functional
autonomy and quality of life of Americans living with chronic conditions. The concept of integrating medical and community-based
services for the benefit of people with chronic illnesses has considerable appeal. There are formidable obstacles, however, to the
practical implementation of this concept, not the least of which is
the absence of credible scientific data supporting the value of such
integration. We do not know, for example, whether the additional
costs incurred by integrating community-based services into a primary care practice, most of which are driven by additional staff
time, can be justified by better quality of life or greater functional
independence for the practice’s chronically ill patients. We also do
not know whether such integration would increase, decrease, or
have no effect on the overall costs of comprehensive care for such
patients. Rhetorical arguments about the logic and wisdom of service integration can raise awareness, but they are unlikely to evoke
difficult change without compelling supportive evidence. National
public health entities, such as the Centers for Disease Control and
Prevention, could facilitate the research necessary to provide such
evidence. The CDC could sponsor, for example, a suite of demon-
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stration projects designed to measure multiple effects of different
approaches to service integration on the lives of Americans living
with chronic conditions.
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Chief Public Health Officer
The Arthritis Foundation
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Public Comment
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James Marks, M.D., M.P.H.
Senior Vice President
Robert Wood Johnson Foundation
A. Seiji Hayashi, M.D., M.P.H.
Chief Medical Officer, Bureau of Primary Health Care
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Board of Directors
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past chair of IOM’s Board on Health Promotion and Disease Prevention,
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is the author or coauthor of over 300 publications and 22 book chapters
and has been the editor of 4 books, including the current edition of MaxcyRosenau-Last’s Public Health and Preventive Medicine. Dr. Wallace’s research interests are in clinical and population epidemiology and focus on
the causes and prevention of disabling conditions of older persons. He has
had substantial experience in the conduct of both observational cohort
studies of older persons and clinical trials, including preventive interventions related to fracture, cancer, coronary disease, and women’s health.
He is an investigator in the Health Initiative, a national intervention trial
exploring the prevention of breast and colon cancer and coronary disease.
He is also a co-principal investigator of the Health and Retirement Study,
a national cohort study of the health and economic status of older Americans, and a co-investigator of the National Health and Aging Trends Study,
a national cohort study of the causes and prevention of disability among
older Americans. Dr. Wallace received an M.Sc. from SUNY Buffalo and
his M.D. degree from Northwestern University Medical School.
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Ronald T. Ackermann, M.D., M.P.H., F.A.C.P., is a general internist,
population health researcher, and associate professor of medicine at the
Northwestern University Feinberg School of Medicine. He is director of
the Community Engaged Research Center at the Northwestern University
Clinical and Translational Sciences Institute and is considered a national
expert in health care–community partnerships to address unhealthy lifestyle
behaviors and improve the prevention and control of common chronic illnesses such as asthma, congestive heart failure, and diabetes. He is the principal architect and director of a large ongoing research program to evaluate
the feasibility, costs, and effectiveness of partnered approaches for preventing and managing type 2 diabetes. He has also served as a lead evaluation
consultant for AHRQ, the Lewin Group, and the Center for Health Care
Strategies in a series of learning initiatives designed to improve the implementation and evaluation of disease and care management interventions by
both Medicaid and commercial managed care programs in 20 U.S. states.
Karen Basen-Engquist, Ph.D., M.P.H., is a professor in the Department
of Behavioral Science at the University of Texas MD Anderson Cancer
Center, Houston. She received her doctoral degree in psychology from the
University of Texas at Austin, and an M.P.H. in health promotion and
health education from the University of Texas School of Public Health.
Her research focuses on cancer survivors and the role of health behavior
interventions in decreasing the severity of late effects of cancer, improving
physical functioning, optimizing their quality of life, and reducing their
risk of developing other chronic diseases. In particular she has led several studies of the effect of exercise interventions on physical functioning,
symptoms, and cardiovascular health in breast, endometrial, and colorectal
cancer survivors. Dr. Basen-Engquist chairs MD Anderson’s working group
for cancer survivorship research and in that role is in charge of organizing
the development of a survivorship research center, which will provide seed
money funding to researchers and provide research symposia on cancer survivorship. In addition, she directs the Patient-Reported Outcomes, Survey,
and Population Shared Resource, which provides technical assistance and
support for investigators who conduct clinical, behavioral, and survivorship research that uses participant-reported outcomes. Dr. Basen-Engquist
also chairs MD Anderson’s Comprehensive Cancer Control committee on
energy balance and obesity, which involves collaboration with researchers
and community members to develop and implement evidence-based population interventions to increase physical activity and diet quality and decrease
obesity in the greater Houston area. Dr. Basen-Engquist also has expertise
in both assessment and intervention related to chronic diseases and other
problems experienced by cancer survivors.
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Bobbie A. Berkowitz, Ph.D., R.N., FAAN, is currently the Dean and Mary
O’Neil Mundinger Professor of Nursing at Columbia University School
of Nursing and senior vice president of the Columbia University Medical
Center. She was previously the Alumni Endowed Professor of Nursing and
Chair of the Department of Psychosocial and Community Health at the
University of Washington School of Nursing and adjunct professor in the
School of Public Health and Community Medicine. In addition, she served
as a consulting professor with Duke University and the University of California at Davis. Dr. Berkowitz directed the NIH/NINR funded Center for
the Advancement of Health Disparities Research and the National Program
Office for the RWJF funded Turning Point Initiative. She joined the faculty
at the University of Washington after having served as deputy secretary for
the Washington State Department of Health and chief of nursing services
for the Seattle-King County Department of Public Health. Dr. Berkowitz
has been a member of the Washington State Board of Health, the Washington Health Care Commission, the board of the American Academy of
Nursing, and chaired the Board of Trustees of Group Health Cooperative.
She serves on a number of editorial boards, including the Journal of P
 ublic
Health Management and Practice, and American Journal of Public Health,
Policy, Politics, and Nursing Practice, and as associate editor of Nursing
Outlook. Dr. Berkowitz is an elected fellow in the American Academy of
Nursing and elected member of the Institute of Medicine. She holds a Ph.D.
in nursing science from Case Western Reserve University and an M.A. in
nursing and a B.S. in nursing from the University of Washington. Her areas
of expertise and research include public health systems and health equity.
Leigh F. Callahan, Ph.D., has research interests including self-management
of disease outcomes, musculoskeletal outcomes, evaluation of exercise and
arthritis, and social predictors of chronic disease outcomes. Dr. Callahan
has 20-plus years of experience in arthritis and health outcomes research,
and experience in public health as a former arthritis epidemiologist with
the Centers for Disease Control and Prevention. She has authored more
than 170 publications and articles, is a frequent presenter at conferences and meetings worldwide, and continues to spearhead a number of
projects examining the factors surrounding arthritis and physical activity,
health outcomes, and health disparities. Dr. Callahan received her B.S. in
radiologic science from the University of North Carolina and her Ph.D.
in public policy from Vanderbilt University. She is an associate professor
in the Departments of Medicine and Social Medicine and an adjunct associate professor in the Department of Epidemiology at the University of
North Carolina at Chapel Hill. She is the director of the Multidisciplinary
Clinical Research Center’s Methodology Core at the Thurston Arthritis Research Center, codirector of the North Carolina Family Medicine Research
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Network, and has taught Clinical Epidemiology and Aging and Health
courses at UNC Chapel Hill.
Ronni Chernoff, Ph.D., R.D., FADA, CSG, is the associate director of
the Geriatric Research, Education & Clinical Center for Education and
Evaluation for the Central Arkansas Veterans Healthcare System, director
of the Arkansas Geriatric Education Center, and professor of geriatrics at
the University of Arkansas for Medical Sciences. She is past president of
the American Dietetic Association, where she also served as chair, Council on Research, and chair of the Commission on Dietetic Registration.
Dr. Chernoff has published numerous abstracts, journal articles, and book
chapters and is editor of the text Geriatric Nutrition: The Health Professional’s Handbook, third edition (2006). She has served as editor-in-chief of
Perspectives in Applied Nutrition; section coeditor of Current Opinions in
Clinical Nutrition and Metabolic Care; on the editorial board of the Journal of Parenteral and Enteral Nutrition and the Journal of the American
Dietetic Association; and associate editor of Nutrition in Clinical Practice.
She also served on the editorial boards of Topics in Geriatric Rehabilitation,
Nutrition Support Services, Clinical Management Newsletter, Directions in
Clinical Nutrition, Senior Patient (Postgraduate Medicine), and the Journal
of Nutrition for the Elderly. Her primary research interests are nutrition
and aging and health promotion and nutrition and wound healing. Dr.
Chernoff received her B.S. from Cornell University and her Ph.D. from
the University of Pennsylvania. She is also professor of health behavior
and health education in the College of Public Health at the University of
Arkansas for Medical Sciences.
David B. Coultas, M.D., is currently Vice President for Clinical Affairs and
Professor and Chairman of the Department of Medicine at the University
of Texas Health Science Center at Tyler. He completed training in internal
medicine and pulmonary disease at the University of New Mexico and was
a member of the University of New Mexico faculty for 16 years and Chief
of the Division of Epidemiology and Preventive Medicine for 6 years. Subsequently, he was Associate Chairman of Internal Medicine at the University of
Florida HSC/Jacksonville. His personal research interests include the epidemiology of pulmonary diseases and health outcomes research, and his p
 rojects
have focused on patients with interstitial lung diseases, environmental and
occupational lung diseases, and chronic obstructive pulmonary disease.
Sherita Hill Golden, M.D., M.H.S., is an associate professor of medicine in the division of endocrinology and metabolism at the Johns Hopkins University School of Medicine. She also holds joint appointments in
the Welch Center for Prevention, Epidemiology, and Clinical Research,
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and in the department of epidemiology at the Johns Hopkins University B
 loomberg School of Public Health. She is the director of the Johns
Hopkins Inpatient Diabetes Management Service, serves as a chairperson
of the Glucose Steering Committee for the Johns Hopkins Hospital, is
chairperson of the Epidemiology and Biostatistics Interest Group of the
American Diabetes Association, and is vice chair of the Diabetes Committee for the American Heart Association’s Council on Nutrition, Physical
Activity, and Metabolism. Dr. Golden’s primary research interest centers
around identifying endocrine risk factors associated with the development
of diabetes and cardiovascular disease. Her current research focuses on
studying the neuroendocrine response to chronic psychological stress as a
risk factor for diabetes and cardiovascular disease. She is a former Robert
Wood Johnson Minority Medical Faculty Career Development Award recipient, and her current research is funded through the National Institute
of Diabetes, Digestive, and Kidney Diseases, the National Heart, Lung, and
Blood Institute, and the Agency for Healthcare Research and Quality. Dr.
Golden graduated Phi Beta Kappa and summa cum laude from the University of Maryland, College Park, and alpha omega alpha from the University
of Virginia School of Medicine before training in internal medicine and
endocrinology and metabolism at the Johns Hopkins Hospital. During her
fellowship in endocrinology, she received an M.H.S. in clinical epidemiology from the Johns Hopkins University Bloomberg School of Public Health.
Jeffrey R. Harris, M.D., M.P.H., M.B.A., is a professor of health services
in the School of Public Health at the University of Washington (UW). He
moved to the UW in 2001 after a 20-year career at the Centers for Disease
Control and Prevention (CDC), where he began as an epidemic intelligence
service officer. His research focuses on healthy aging, community-based
prevention of chronic diseases, and dissemination and adoption of best
practices. His research methods include dissemination and implementation
research, epidemiology, and evaluation. Dr. Harris serves as director and
PI for the Health Promotion Research Center (HPRC), a CDC Prevention
Research Center. The mission of the HPRC is to improve health by conducting high-quality prevention research that has an emphasis on healthy
aging and can be incorporated into community practice. Teaching interests
include the history, organization, and effectiveness of the U.S. health care
system. Board-certified in both internal medicine and preventive medicine,
Dr. Harris received his M.D. from the University of Texas Southwestern
Medical School, his M.P.H. from Johns Hopkins University B
 loomberg
School of Public Health, and his M.B.A. from UW.
Russell Harris, M.D., M.P.H., is professor of medicine and adjunct professor of epidemiology at the University of North Carolina at Chapel Hill.
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He is director of the M.D.-M.P.H. Program at UNC. He has worked with
the U.S. Preventive Services Task Force (USPSTF) since 1997, including
conducting systematic reviews, consulting on methods, and serving a 5-year
term as a member of the USPSTF. He has led five large studies of improving preventive care in community primary-care practice. He is board certified in both internal medicine and preventive medicine. He is interested in
preventive medicine, heart disease, cancer, stroke, diabetes, and high blood
pressure. His research interests include preventive care, screening, health
disparities, and cost of care. He is principal investigator and director of the
UNC Research Center for Excellence in Clinical Preventive Services within
the Cecil G. Sheps Center for Health Services Research at UNC. He received
his M.D. degree from Johns Hopkins University School of Medicine and his
M.P.H. from UNC School of Public Health. He is a former Robert Wood
Johnson Clinical Scholar at Case-Western Reserve University and UNC.
Katie B. Horton, R.N., M.P.H., J.D., is a research professor at George
Washington University’s School of Public Health and Health Services, Department of Health Policy. Professor Horton’s research focuses primarily on
the implementation of health reform, specifically issues that relate to public
health, health insurance coverage, quality of and access to care—especially
for those with chronic disease. Prior to joining GW, Ms. Horton was president of Health Policy R&D, a health policy firm in Washington, DC, and
spent more than a decade on Capitol Hill working for the Senate Finance
Committee and Congressman Pete Stark (D-CA) where she was responsible
for the member’s legislative agenda. Ms. Horton has broad experience
working with congressional advisory organizations such as the Medicare
Payment Advisory Commission, the Government Accountability Office, and
the Congressional Budget Office and has also worked extensively with the
Centers for Medicare and Medicaid Services. Ms. Horton also served as
director of clinical services for Operation Smile, a humanitarian organization providing health services to indigent children in developing countries.
M. Jeanne Miranda, Ph.D., is professor, Department of Psychiatry and
Biobehavioral Sciences and assistant director of the Center for Health Services at the University of California, Los Angeles. Dr. Miranda is a mental
health services researcher who has focused her work on providing mental
health care to low-income and minority communities. Dr. Miranda’s major
research contributions have been in evaluating the impact of mental health
care for ethnic minority communities. Her research has demonstrated the effectiveness of care for depression in impoverished women, but that outreach
is necessary to engage these women in care. Dr. Miranda is an investigator
in three UCLA centers focusing on improving disparities in health care for
ethnic minorities. She directs community cores and an innovative research
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core focusing on translating lifestyle interventions (diet and exercise) for
low-income and minority communities. She was the senior scientific editor
of Mental Health: Culture, Race and Ethnicity, A Supplement to Mental
Health: A Report of the Surgeon General, published August 2001. She is
currently developing and testing interventions to improve outcomes for
older children adopted from foster care. Dr. Miranda received her Ph.D. in
clinical psychology from University of Kansas and completed post-doctoral
training at University of California, San Francisco. She served on the IOM
Committee on Crossing the Quality Chasm: Adaptation to Mental Health
and Addictive Disorders and the IOM Committee, Review and Assessment
of the NIH’s Strategic Research Plan and Budget to Reduce and Ultimately
Eliminate Health Disparities. She has been a member of the Institute of
Medicine since 2005.
Marcia Nielsen, Ph.D., M.P.H., is the executive director of the Patient
Centered Primary Care Collaborative, a large coalition of provider, purchaser, and consumer stakeholders who have joined together to develop and
advance the patient centered medical home model of health care delivery.
She previously served as associate dean for Health Policy, vice chair, and
associate professor within the Department of Health Policy and Management at the University of Kansas School of Medicine where her research
and teaching focused on health system reform at the federal and state level,
the relationship between socioeconomic disparities and health, access to
primary health care and the patient centered medical home, and public
health. Prior to rejoining the KU faculty, she was the first executive director (2006–2009) and board chair (2005) of Kansas’s health care agency,
the Kansas Health Policy Authority (KHPA). While at KHPA, Dr. Nielsen
oversaw Kansas Medicaid, the State Children’s Health Insurance Program,
the State Employee Health Program, and developed a coordinated health
policy agenda for the state. Prior to moving to Kansas in 2002, Dr. Nielsen
spent 10 years in Washington, DC. During the debate over comprehensive
health care reform in the 1990s, she worked as a legislative assistant to
then U.S. Senator Bob Kerrey (D-NE). She later served as the health lobbyist and assistant director of legislation for the AFL-CIO. Dr. Nielsen
has a B.S. in biology and psychology from Briar Cliff College, an M.P.H.
from the George Washington University, and a Ph.D. in health policy and
management from the Johns Hopkins University Bloomberg School of
Public Health. She served as a Peace Corps volunteer working for Ministry
of Public Health in Thailand, and also served for 6 years in the U.S. Army
Reserves.
Olugbenga G. Ogedegbe, M.D., M.P.H., M.S., is an assistant professor of
medicine in the Department of Medicine and the director of the Center for
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Healthful Behavior Change at NYU Lagone Medical Center. His research
interest is focused primarily on minority health with special emphasis on
the mechanisms and reduction of health disparities in hypertension-related
outcomes. Specifically, he is conducting multi- and interdisciplinary behavioral interventions targeted at improving medication adherence and blood
pressure control among hypertensive African American patients who receive care in community-based primary care settings. This line of research
will ultimately lead to the development and implementation of communitybased behavioral interventions targeted at cardiovascular risk reduction
in minority patients. Dr. Ogedegbe is the principal investigator on two
NHLBI-funded R01 behavioral intervention trials. Using a multidisciplinary
focus, one of such studies will investigate the effectiveness of interventions
targeted at both patients and physicians in improving BP control among
1,058 hypertensive African Americans in 30 community-health centers
in New York City. Co-investigators in this endeavor include clinical psychologists, clinical hypertension specialists, social epidemiologist, registered
dieticians/nutritionist and health educators. Other behavioral intervention
studies are focused on blood pressure reduction among minority elders in
senior centers and faith-based organizations. To this end, Dr. Ogedegbe has
formed community-based partnerships with several organizations, including the New York City Department of Health’s Office of Minority Health,
several senior centers, and faith-based organizations in New York City. His
long-term goal is to develop a cadre of effective practice-based behavioral
approaches that are easily sustainable and can be translated into practice
among low-income minority patients with uncontrolled hypertension.
Patrick Remington, M.D., M.P.H., is associate dean for public health and
professor of population health sciences at the School of Medicine and Public Health, University of Wisconsin–Madison. His research interests are on
methods used to measure the health of communities and communicate this
information to the public and policy makers. He is currently codirecting an
RWJ-funded project entitled Mobilizing Action Toward Community Health
(MATCH). This 3-year, $5-million project ranks the health of the counties
in all 50 states and examines strategies to improve population health. Dr.
Remington worked for 15 years practicing public health, first at the CDC
(1982–1988) and then at the Wisconsin Division of Public Health (1988–
1997). Since joining the Department of Population Health Sciences in 1997,
he has directed the UW Population Health Institute and was the founding
director of the Master of Public Health Program. Dr. Remington earned a
B.S. in molecular biology (1976) and an M.D. (1981) from the University
of Wisconsin–Madison; completed an internal medicine internship at the
Virginia Mason Medical Center in Seattle (1982); the Epidemic Intelligence
Service (EIS) (1984) and Preventive Medicine Residency (1985) at the CDC;
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and an M.P.H. degree (1986) from the University of Minnesota. He has authored or coauthored over 300 publications and teaches courses on public
health practice to undergraduate, medical, and public health students.
David B. Reuben, M.D., is director, Multicampus Program in Geriatrics
Medicine and Gerontology, and chief, Division of Geriatrics at the University of California, Los Angeles (UCLA) Center for Health Sciences. He is
the Archstone Foundation Chair and Professor at the David Geffen School
of Medicine at UCLA and director of the UCLA Claude D. Pepper Older
Americans Independence Center. Dr. Reuben sustains professional interests
in clinical care, education, research, and administrative aspects of geriatrics.
He has won seven awards for excellence in teaching and maintains a clinical
primary care practice of frail older persons and attends on inpatient, and
geriatric psychiatry units at UCLA. Dr. Reuben is a geriatrician-researcher
with expertise in studies linking common geriatric syndromes (e.g., functional impairment, sensory impairment, malnutrition) to health outcomes
such as mortality, costs, and functional decline. He also has extensive experience with interventional research (e.g., comprehensive geriatric assessment) that has focused on health care delivery to older persons. His most
recent work focuses on developing and testing interventions to improve the
quality of care that primary care physicians provide for geriatric conditions.
In 2000, Dr. Reuben was given the Dennis H. Jahnigen Memorial
Award for outstanding contributions to education in the field of geriatrics,
and in 2008, he received the Joseph T. Freeman Award by the Gerontological Society of America. Dr. Reuben was part of the team that received the
2008 John M. Eisenberg Patient Safety and Quality Award for Research—
Joint Commission and National Quality Forum (NQF), for Assessing Care
of the Vulnerable Elderly (ACOVE). He is a past-president of the American
Geriatrics Society and the Association of Directors of Geriatric Academic
Programs (ADGAP). Dr. Reuben is past-chair of the board of directors of
the American Board of Internal Medicine. He is lead author of the widely
distributed book Geriatrics at Your Fingertips. Dr. Reuben has served on
four previous IOM committees and a NAS committee.
Michael Schoenbaum, Ph.D., is senior advisor for mental health services,
epidemiology, and economics in the Office of the Director at the National
Institute of Mental Health. In that capacity, he directs a unit charged
with conducting analyses of mental health burden, service use and costs,
intervention opportunities, and other policy-related issues, in support of
institute decision making. Dr. Schoenbaum’s research has focused particularly on the costs and benefits of interventions to improve health and
health care, evaluated from the perspectives of patients, providers, payers,
and society. Prior to joining NIMH, Dr. Schoenbaum spent 9 years at the
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RAND Corporation, where his work included studies of the feasibility and
consequences of improving care for common mental disorders, particularly
depression; studies of the social epidemiology and economic consequences
of chronic illness and disability; design and evaluation of decision-support
tools to help consumers make health benefits choices; and international
health sector development projects. Dr. Schoenbaum was a Robert Wood
Johnson Scholar in health policy at the University of California, Berkeley,
from 1995–1997. Dr. Schoenbaum received his Ph.D. in Economics from
the University of Michigan.
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