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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 mat-
ters 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 preven-
tion 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 Septem-
ber 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

x
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X FOREWORD

chronic disease affects countries at every position on the economic spec-
trum. 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 con-
ceptual models to provide a framework for the report. The report de-
scribes 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 con-
trol; 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 bet-
ter 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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xvi 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 dis-
eases, 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, fami-
lies, and caregivers of those with chronic illnesses. Each represents an im-
portant 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
MCC s 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 compre-
hensive 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 evidenced-
based 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 identi-
fied 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 com-
mittee 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.

Copyright © National Academy of Sciences. All rights reserved.
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ABSTRACT xvii

Surveillance systems need to be improved to assess health-related qual-
ity 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. There-
fore, 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 organiza-
tions, 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.

Copyright © National Academy of Sciences. All rights reserved.
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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 dura-
tion, and void of spontaneous resolution, and it often limits the function,
productivity, and quality of life of someone who lives with it.! 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 coun-
tries 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 pre-
vented 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. Pharmacother-
apy 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

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.

Copyright © National Academy of Sciences. All rights reserved.
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2 LIVING WELL WITH CHRONIC ILLNESS

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 mil-
lions 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 qual-
ity 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 dis-
eases 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).

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 3

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 implica-
tions 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?

e 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?

e To what extent can policy, environmental, and systems change achieve
these outcomes?

5. How can public health surveillance be used to inform public policy deci-
sions 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), second-
ary, 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, sub-
stance 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. There-
fore, 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

Copyright © National Academy of Sciences. All rights reserved.
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4 LIVING WELL WITH CHRONIC ILLNESS

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 individ-
ual’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 consid-
eration 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 strate-
gies 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., population-
wide 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 bur-
den 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 fed-
eral health reform, the Patient Protection and Affordable Care Act (ACA),
represents the most significant changes to health care policy since the estab-
lishment of Medicare and Medicaid. Some provisions targeted to improv-
ing 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 be-
haviors, 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 exist-
ing 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 sociocul-
tural, 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. Neverthe-
less, 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 comprehen-
sive 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 deter-
minants 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 funda-
mental 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 compre-
hensively 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 popula-
tion 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, al-
though 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 sig-
nificant 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 ques-
tions 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 ef-
forts 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, commu-
nities, 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 dis-
ability; 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 individu-
als, the committee chose exemplars that reflect the tremendous variation in
chronic diseases shown in the fourth framework (see Table 2-1). The exem-
plar 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 competi-
tion 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-
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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 in-
cluded 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 ad-
ditional, different conditions (MCCs).

3. The highlighting of important psychological and social conse-
quences 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 condi-
tions, 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 fore-
most 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

e nonduplication with major illnesses for which public health pro-
grams have already been developed (e.g., cardiovascular disease,
stroke);

e 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;

e variation in organ systems and long-term clinical manifestations
and outcomes; and

e those for which the effective public health preventive interven-
tions 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 taxono-
mies 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 poten-
tial 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 oc-
currence and the impact on quality of life and personal function.
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3. Emphasize MCC prevention by selecting for execution and evalua-
tion one or more exploratory public health interventions aimed at
preventing or altering the course of new disease occurrences in pa-
tients 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 dis-
ability, 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 high-
est 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 com-
munity 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 con-
sider 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 devel-
oping comprehensive population-based strategic plans with specific

Copyright © National Academy of Sciences. All rights reserved.


C hris
Highlight


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

12 LIVING WELL WITH CHRONIC ILLNESS

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 dispari-
ties, 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 individ-
ual illnesses in the community, all relevant federal and state agen-
cies 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 ill-
nesses. 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 sec-
ondary 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 com-
prehensively 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, fami-
lies, 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 ill-
nesses, 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 long-
term 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 fea-
tures of the ACA, the public health community may see this as an op-
portunity 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 opportuni-
ties 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 man-
agement and control programs reflect the concepts and priorities em-
bodied 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 under-
scores 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 di-
verse 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 ex-
plore 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?

e What is the evidence on effectiveness of interventions on
these outcomes?

e To what extent do the interventions that address these out-
comes 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 organiza-
tions 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 pro-
grams 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, man-
agement 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, ap-
propriate weight, effective health care) in persons with chronic illness.
Support should be provided for implementation research on how to dis-
seminate 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. Ad-
dressing 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.

e Barriers to obtaining complete assessments of community and pub-
lic health interventions for populations experiencing health dispari-
ties should be identified and addressed.

e  When interventions typically result in positive health outcomes
for the general population of individuals living with chronic ill-
ness, 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 pro-
motion 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 effi-
ciencies. 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, em-
ployers and businesses, the media, and the academic community to
improve living well with chronic illness.

e CDC and state and local GPHAs should serve convening and
facilitating functions for developing and implementing emerging
models.

e HHS agencies (e.g., the Health Resources and Services Administra-
tion, the Centers for Medicare and Medicaid Services, the Admin-
istration on Aging, CDC) and GPHAs should fund demonstration
projects and evaluate these emerging models.

e 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 part-
nership 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 de-
velop and implement pilot incentives programs for all employers, par-
ticularly 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, sur-
veillance 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 infor-
mation, share deidentified data across systems, and make them avail-
able 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 ob-
taining patient-level data on health-related quality of life and functional
status from electronic medical records and data on the implementa-
tion 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 con-
tinues to grow. The sheer magnitude of this burden for society; the striking
inequalities in living well among minorities, the elderly, and the disadvan-
taged; 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 en-
sure that programs and policies are effectively delivered and implemented.
The committee thinks that its recommendations are rooted in a population-
based 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 poli-
cies 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 dura-
tion, 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 ac-
count 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. Indi-
viduals who identify asthma as their main disabling condition report more
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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 af-
fect 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 neuro-
logical 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 medi-
cal 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, hyper-
tension, 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 qual-
ity 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 dis-
ease 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 (cri-
teria 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 dis-
ability, 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?
e What is the evidence on effectiveness of interventions on these
outcomes?

e To what extent do the interventions that address these outcomes
also affect clinical outcomes?

e 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, prevent-
ing 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, depres-
sion, 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 spon-
sors 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 pre-
vention, the committee was asked to consider prevention only among indi-
viduals 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 delibera-
tions and recommendations in the report to:

* |dentify 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.

* |dentify 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 dis-
cussions; from surveillance methods to various chronic care models; from
health care economics to public health policies; from suffering to health-
related quality of life; from patient-centered approaches to writings on care-
giver 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 com-
mittee 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 informa-
tion 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 de-
veloping 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 provid-
ing 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 Tllnesses.”

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.

REFERENCES

Brault, M.W., J. Hootman, C.G. Helmick, K.A. Theis, and B.S. Armour. 2009. Prevalence
and most common causes of disability among adults—United States, 2005. Morbid-
ity and Mortality Weekly Report 58(16):421-426. http://www.cdc.gov/mmwr/preview/
mmwrhtml/mm5816a2.htm (accessed October 4, 2011).

CDC (Centers for Disease Control and Prevention). 2011. Targeting Epilepsy. Improving
the Lives of People with One of the Nation’s Most Common Neurological Conditions.
At a Glance. http://www.cdc.gov/chronicdisease/resources/publications/aag/pdf/2011/
Epilepsy_ AAG_2011_508.p df (accessed October 12, 2011).

HHS (U.S. Department of Health and Human Services). 2010. News Release. Secretary
Sebelius Awards Funding for Chronic Disease Self-Management Programs for Older
Americans. http://www.hhs.gov/news/press/2010pres/03/20100330a.html (accessed No-
vember 16, 2011).

Kaiser Family Foundation. 2010. U.S Health Care Costs. http://www.kaiseredu.org/Issue-
Modules/US-Health-Care-Costs/Background-Brief.aspx (accessed October 12, 2011).

Kung, H.C., D.L. Hoyert, J. Xu, and S.L. Murphy. 2008. Deaths: Final data for 2005. National
Vital Statistics Reports 56(10). http://www.cdc.gov/nchs/data/nvsr/nvsr56/nvsr56_10.pdf
(accessed October 4, 2011).

Copyright © National Academy of Sciences. All rights reserved.



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

Living Well with Chronic Illness

Americans value health and the capacity to live with a sense of physi-
cal, 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). Tremen-
dous advances in public health and health care over the past century have
extended average life expectancies, but these advances have been compro-
mised 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 liv-
ing 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 histori-
cal circumstances, the state, along with many nongovernmental organiza-
tions, 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 commu-
nity 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 ap-
plication 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 low-
ering 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 go-
ing 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 magni-
tude 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 develop-
ing 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 in-
ternet 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 suf-
fering, 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 con-
siderable 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 mil-
lions 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 impair-
ment, lack of sleep, emotional distress, and decreased social health, or as a
summative effect across all of these dimensions (NIH, 2011). Not surpris-
ingly, 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 ap-
preciate the many facets of chronic disease morbidity and to recognize that
all chronic diseases, whether common or rare, are of considerable impor-
tance to those who are affected.

It is also important to recognize that the degree of impairment or dis-
ability 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, how-
ever, 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 inten-
tions, 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 popula-
tion 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 mem-
bers, 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 in-
tended also to heighten awareness that interventions and policies that pro-
mote function, reduce pain, remove obstacles for the disabled, or alleviate
suffering at the end of life play an essential role in providing a more com-
plete 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 de-
signed to help individuals live well must also be considered in the context of
a broader array of activities targeting primary, secondary, and tertiary pre-
vention 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 vac-
cination, 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 compli-
cations 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 coor-
dinated 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 care-
ful consideration of anticipated impacts, resource inputs, implementation
steps, and plans for surveillance of both intended and unintended conse-
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FIGURE 1-2 Interaction of multilevel interventions and policies to achieve living
well across the spectrum of health and chronic disease.

SOURCE: Adapted from Copyright © Fielding, J.E., and S.M. Teutsch. 2011. An
opportunity map for societal investment in health. Journal of the American Medical
Association 305(20):2111. All rights reserved.

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 popula-
tion 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 oth-
erwise, 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 co-
lonial 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 fore-
runners 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 sta-
tistics 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 ex-
panded the attention of these efforts to focus well beyond simply prolong-
ing 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 relation-
ships 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, dis-
parities, and costs; prevalence of diseases; and vital statistics (BRFSS, [a];
CDC and NCHS, [a]; HCUPnet, [a]; MEPS, [a]). Beginning in the mid-
1990s, 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 infor-
mation 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 indica-
tors 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 in-
form 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 Ac-
tion Toward Community Health (MATCH) Project (Kindig et al., 2010).
Although these initiatives are attempting to advance the capacity to under-
stand 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 avail-
able metrics for monitoring health-related quality of life and well-being in
the United States (Healthy People 2020, [a]). Indeed, as discussed through-
out 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 participa-
tion, 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 life-
year. 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 dis-
ability, 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 DALY 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 neu-
rological 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 dis-
eases 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, hospital-
izations, medications, medical devices, and therapy/rehabilitation services
as well as public health initiatives focused on primary or secondary preven-
tion). 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). How-
ever, 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 treat-
ment 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 under-
score 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 mean-
ingful indicators that reflect the nonfatal burden of chronic diseases could
prove instrumental in advancing efforts to enact, evaluate, and refine poli-
cies 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 popula-
tion 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 di-
agnosed with diabetes (HHS, [a]). In 2009, arthritis and coronary heart dis-
ease 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 com-
pared 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 Ameri-
cans (Cowling, 2006).

Serious psychological distress is reported at 30 percent more in Afri-
can 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 obstruc-
tive pulmonary disease, coronary heart disease, stroke, peripheral vascular
disease, and peptic ulcer disease (Fagerstrom, 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 edu-
cational 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 condi-
tions 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 in-
come, 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 crowd-
ing 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 dis-
tributions 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 individu-
ally 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

/ The aged,

~
disadvantaged, High-intensity interventions
minorities, and © designed specifically to address
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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 per-
spective 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 opera-
tional 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 typi-
cally 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 in-
dividuals 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 pro-
cedures, 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 dis-
ability. 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 inef-
fective 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 lim-
ited 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 man-
age 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 patient-
centered 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 ser-
vices, 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 un-
derstand 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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FIGURE 1-4 The Expanded Chronic Care Model.

SOURCE: Barr, V., S. Robinson, B. Marin-Link, L. Underhill, A. Dotts, D.
Ravensdale, and S. Salivaras. 2003. The expanded chronic care model: An integra-
tion 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 collab-
orative 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 con-
tinues to grow. The sheer magnitude of this burden for society; the striking
inequalities in living well among minorities, the elderly, and the disadvan-
taged; 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 co-
ordinated 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 popu-
lation health perspective to guide discussions of how individuals’ genes,
biology, and behaviors interact with the social, cultural, and physical envi-
ronment around them to influence health outcomes for the entire popula-
tion. 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 dif-
ferent 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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Chronic Illnesses and
the People Who Live with Them

INTRODUCTION

Some chronic diseases are well known as “causes” of mortality. Car-
diovascular 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 plan-
ning. 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 in-
dividual 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.’

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, includ-
ing 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 condi-
tions that are considered chronic (e.g., diabetes), regardless of when they
began. Although some (e.g., polymyalgia rheumatica, depression) may re-
solve, most are lifelong diseases. Chronic diseases can vary in multiple
ways, including their stage at presentation and characteristic clinical symp-
toms 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 func-
tional impairment, requirements for self-management, effects on significant
others, and individual economic impact vary. This results in disparate pat-
terns 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 sub-
stantial 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, moder-
ate, and late stage. As highlighted in Table 2-1, individuals with certain
chronic illnesses, such as congestive heart failure, chronic obstructive pul-
monary disease (COPD), Parkinson’s disease, and diabetes mellitus, may

ISome 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 symp-
toms (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 sever-
ity), pattern (i.e., continuous versus intermittent symptoms), and antici-
pated 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 hy-
pertrophy (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 glu-
cose 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 osteo-
arthritis 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 early-
stage illnesses following this pattern in that they cause moderate to severe,
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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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 func-
tional 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 pro-
gressive. 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 ex-
perience 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 impair-
ment 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 sig-
nificant 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 con-
dition 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 variabil-
ity 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. Al-
though 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 partici-
pation. Since an individual’s functioning and disability occurs in a context,
the ICF also includes a list of environmental factors” (WHO, [a]). Regard-
less 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 quan-
titatively and/or qualitatively. Examples include pain, fatigue, immobility,
dyspnea on exertion, claudication (lameness), foot dysesthesia (numbness),
depressive symptoms, seizures, and behavioral and psychological symp-
toms 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.
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FIGURE 2-1 Osteoarthritis.

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 dis-
ability 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 ESRD, Blindness, _ —
* Neuropathy —> | Amputation, Stroke —» | !mpaired mobility

¢ Peripheral arterial CHF ‘1'
disease

e CHD U Functional

» Cerebrovascular status/frailty
disease ‘l'

FIGURE 2-2 Diabetes mellitus and coronary heart disease as examples of complica-
tions 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 dis-
ease 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 complica-
tions (Figure 2-3).

Both diabetes and cardiovascular disease are associated with an in-
creased risk of developing depression (Mezuk et al., 2008; Rugulies, 2002).
Conversely, depressive disorders in persons with diabetes are also associ-
ated 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, population-
based 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: Development of

Diabetes mellitus or mental health complications
Coronary heart disease J,

Dementia
Depression (vascular, AD) | —>

Impaired mobility

UFunctional
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.
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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 re-
leased 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 profes-
sionals, 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 pres-
ent, 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 ef-
fectively 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 ac-
company 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 self-
management 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 typi-
cally 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 activi-
ties 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 dif-
ficult 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 elo-
quently 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 dysfunc-
tional 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, limita-
tions 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 sup-
portive 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 them-
selves 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 com-
monality 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 ill-
ness, affecting family members as well, particularly those involved in care-
giving. 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 dis-
abled 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 caregiv-
ers 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 com-
pared 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 approxi-
mately 800 spouses on the basis of their level of caregiving demand: those
with disabled spouses for whom they do not provide care; those who pro-
vide 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
Sorensen, 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 Sorensen,
2003; Schoenmakers et al., 2010). More time spent in caregiving is associ-
ated 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 care-
giving involvement, immediate family members, caregivers with young chil-
dren 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 care-
giver 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-of-
pocket costs of health care) and indirect (e.g., loss of work income) conse-
quences for the individual and/or his or her caregiver or families. In terms
of direct consequences, taking a microeconomic approach, a strong associa-
tion 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 restric-
tions (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 man-
agement 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 medica-
tions, 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 employ-
ees 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. Further-
more, although TRD-likely employees had lower rates of medical-related
absenteeism, they did go through a higher number of medical-related ab-
senteeism 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 indi-
rect 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 comor-
bidity. 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. Multimor-
bidity 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 mobil-
ity in the same person) or synergistically (e.g., diabetes and hypertension
together may accelerate atherosclerotic coronary, cerebrovascular, and pe-
ripheral 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., 20035; 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

Copyright © National Academy of Sciences. All rights reserved.



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

CHRONIC ILLNESSES AND THE PEOPLE WHO LIVE WITH THEM 67

DEPRESSION

Obesity-producing
health behaviors: Anti-depressant Poor medication/

Physical inactivity treatments diet adherence
T Caloric intake

Smoking

OBESITY

TYPE 2 DIABETES

FIGURE 2-4 Depression and the risk of diabetes.

participation in physical activity (Bolen et al., 2009). Primary mental ill-
nesses, 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 self-
care regimens (Lin et al., 2004) and heightened awareness of symptoms
(Katon et al., 2001).

Finally, secondary conditions of varying importance and impact can oc-
cur because of the debilitating effects of the primary illness. These second-
ary conditions can take various forms depending on the primary condition
and the nature of care, including falls, fractures, depression and other men-
tal 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 environ-
ments can also contribute to the burden and consequences they may experi-
ence. 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 work-
ing 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 fit-
ness, 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 sur-
veillance 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 dis-
eases 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, al-
most 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 dis-
ability and improve functioning and quality of life?”

Fundamentally, the determination of priorities for public health inter-
vention 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, ac-
ceptability, legality of solutions, and availability of resources (Vilnius and
Dandoy, 1990).

Although there is no correct approach to setting priorities, it is benefi-
cial to have a common planning framework. The framework should

¢ include multiple perspectives, including patients, providers, em-
ployers, and community members;

e use clear and consistent criteria for selecting priorities, whenever
possible;

e result in aims and objectives that are clear and feasible;

e consider at what level the decisions are being made (e.g., federal,
state, local); and

e 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 na-
tional 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 se-
lect 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

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;

multimorbidity associated with several coexisting chronic illnesses;
management burden, both to the patient, the family, and other
caregivers and to the health care system;

social consequences, such as isolation;

economic consequences to the patient and society;

impact on the environment; and

important adverse effects of therapy.
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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 com-
mon, high-mortality diseases for public health control efforts. The commit-
tee’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 im-
portant ways.

4. The recognized problem of MCCs has not been adequately ad-
dressed in current disease control activities.

For these reasons, the committee recommended an “exemplar” ap-
proach 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 clini-
cal 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 ex-
emplars 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 empha-
sis 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 ad-
ditional different conditions (MCCs).

3. The highlighting of important psychological and social conse-
quences 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 impor-
tantly, 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 an-
other 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 manifesta-
tions and trajectories) of chronic diseases in order to represent the impor-
tant 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 devel-
oped 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 mil-
lion adults in the United States (approximately one in five) report doctor-
diagnosed 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 doctor-
diagnosed 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
(AAQS, 2008). In terms of work disability, 5.3 percent of all U.S. working-
age adults (age 18 to 64) reported work limitations due to arthritis (CDC,
2011a).

Significant personal and societal burdens result from the high preva-
lence 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 (AAQOS, 2008). The indirect cost of arthritis and related rheumatic
conditions due to lost earnings was estimated to be $54.3 billion in 2004
(AAQS, 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 activi-
ties 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]). Con-
versely, 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
(AAQS, 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 Founda-
tion, 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, includ-
ing 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 bil-
lion 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 autoim-
mune disease that causes pain, stiffness, swelling, and limitation in the mo-
tion 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 anti-
inflammatory drugs, and it does not account for hospitalizations related to
orthopedic procedures (AAOS, 2008).

In summary, arthritis and related rheumatic conditions have a signifi-
cant 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 survi-
vors. 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 sub-
clinical 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 cardiovascu-
lar, pulmonary, neurological, lymphatic, bone, endocrine, gastrointestinal,
hematologic, hepatic, immune, ophthalmologic, and renal systems. A thor-
ough 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 af-
fect 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; ef-
fects 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 gyne-
cologic 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 per-
sistent 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 treat-
ment, 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; con-
trols, 6.5 percent), and any limitation (cancer survivors, 36.2 percent;
controls, 23.8 percent). 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 (com-
pared 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, periph-
eral 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 vari-
ous 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 diag-
noses 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 Afri-
can 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 condi-
tion, 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 co-
morbidities. In many instances, it occurs in conjunction with other pain-
inducing 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 speci-
ficity, loss of function and activity limitations increase (Wormgoor et al.,
2006). In either form, the studied group illustrates that pain leads to nega-
tive 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 indi-
vidual 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 pro-
ductivity 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 financial-
related 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 ab-
sences, 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 pre-
vious IOM report, it was estimated that the annual cost of chronic pain in
the United States runs anywhere from $560 to $635 billion (IOM, 2011Db).

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

* Need for interdisciplinary approaches. Given chronic pain’s diverse
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 signifi-
cantly 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 Al-
zheimer’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

Copyright © National Academy of Sciences. All rights reserved.



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

80 LIVING WELL WITH CHRONIC ILLNESS

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 health-
ier 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 devastat-
ing and include cognitive impairment, immobility and falls, swallowing
disorders and aspiration pneumonia, urinary and fecal incontinence, and
behavioral disturbances (e.g., agitation, aggression, depression, hallucina-
tions), 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 diag-
nosis 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 unin-
telligible 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 mani-
festations 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 TADL 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 physi-
cal 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 Al-
zheimer’s disease and some other dementias, but they do not cure the dis-
order. The addition of a dementia care manager to primary care practices
can improve quality of care, reduce complications of aggression and agita-
tion, 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 devel-
oping 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 substan-
tial 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 Comor-
bidity 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 ill-
nesses, 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 dis-
ability 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 educa-
tion, use of allied health professionals to provide close follow-up, a con-
sultant 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 (USPSTE, 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 re-
sources 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 character-
ized by hyperglycemia resulting from defects in insulin secretion from the
pancreatic beta (B) 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 par-
ticular 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 sex-
standardized prevalence of diagnosed diabetes compared with non-Hispanic
whites (Cowie et al., 2009). Risk factors for type 2 diabetes include increas-
ing age, obesity, physical inactivity, having a prior history of gestational
diabetes, having hypertension or dyslipidemia, being a member of a high-
risk 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 pre-
clinical stage of prediabetes is defined as having impaired fasting glucose,
impaired glucose tolerance, or a high risk hemoglobin Alc (HbAlc) value
of 5.7 to 6.4 percent (American Diabetes Association, 2010). Approxi-
mately 35 percent of U.S. adults over age 20 have prediabetes, and 50 per-
cent of elderly individuals have prediabetes (CDC, 2011b). Type 2 diabetes
often develops with obesity, which induces insulin resistance. Although the
B cell attempts to compensate for insulin resistance by secreting increasing
amounts of insulin, this compensatory mechanism eventually fails with
progressive B 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 B 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 individu-
als 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 develop-
ment 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 Diabe-
tes 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 angio-
tensin 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 me-
diators 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 con-
trolled 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 patient-
reported 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 pharma-
cological 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 popula-
tion 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 surgi-
cal 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 long-
term 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 liv-
ing 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 post-
trauma 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 popula-
tion 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 community-
oriented 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. In-
dividuals 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 in-
comprehensible 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 recov-
ers (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 liv-
ing 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 re-
ducing 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 car-
diovascular 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. Care-
giver 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 Rossler, 2005). In addition, the concept of “burdens
of care” involves “subtle but distressing notions such as shame, embarrass-
ment, 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 an-
nual 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 impair-
ment 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 implan-
tation. 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 closed-
circuit 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 amplifica-
tion, 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 hearing-
impaired persons accessing basic services as lack of access to communica-
tion, lack of understanding of the indicators and consequences of hearing
loss, insufficient resources to effectively advocate for themselves in obtain-
ing 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 hear-
ing 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 vari-
able. 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 pro-
tean 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 nor-
mal 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 ill-
ness 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 inde-
pendently 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 post-
polio syndrome who have adapted to their impairments may find that, with
aging, these adaptive responses are no longer sufficient to maintain func-
tion. 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 consider-
ably 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 sur-
vival. 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 op-
tion “(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, Ameri-
cans 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 Dispari-
ties in Health Care, which highlighted how within racial and ethnic groups
in the United States there are remarkably consistent racial and ethnic dis-
parities 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, educa-
tion 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 car-
diovascular 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 im-
poverished, 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 low-
est to highest, class is defined by income, total wealth, education, employ-
ment, 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 seri-
ous determinant of health, and contributes to disparities in health. As Box
2-2 shows, racial and ethnic minorities are much more likely to be unin-
sured 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 physi-
cal, 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

e 11.7 percent of Whites, not Hispanic
e 18.1 percent of Asian Americans

e 20.8 percent of African American

e 30.7 percent 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 com-
monly found among minorities, the elderly, and patients with chronic ill-
nesses (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). Be-
tween 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 as-
sociated 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 averag-
ing 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 hav-
ing 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., 20035). 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
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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 ad-
justing 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. Analy-
sis 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 sug-
gest 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 previ-
ously 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 informa-
tion 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 dis-
semination and use of evidence-based health literacy practices and interven-
tions.” To translate these goals and strategies into action and effectively
promote higher levels of health literacy, these actions need to be multidis-
ciplinary, 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 bio-
logical vulnerabilities associated with the original illness (e.g., genetic risks
of multiple cancer syndromes, tobacco exposures). Although there are au-
thoritative sources of effective primary and secondary preventive interven-
tions 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., influ-
enza 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, hyperten-
sion control), an enhanced research and systematic review approach to this
problem is clearly indicated.
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BOX 2-3
Primary Preventive Interventions

e Vaccines for adults with chronic illnesses, as recommended by the Advisory
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
etal, 2011).

e 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).

e Education to recognize and seek care immediately when the symptoms of
stroke appear in an individual (American Stroke Association, [a]).

e Personal and family monitoring of environmental alerts, such as extreme
heat, cold, or air pollution conditions, all associated with increased morbid-
ity and mortality risk among those with chronic illnesses (Wen et al., 2009).

* Preparedness education for persons with chronic illnesses when natural di-
sasters 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 interven-
tions 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 an-
swer 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?

Copyright © National Academy of Sciences. All rights reserved.



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

98

LIVING WELL WITH CHRONIC ILLNESS
Recommendation 1

The committee recommends that CDC select a variety of illnesses for
special consideration based on a planning process that first and fore-
most 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

e nonduplication with major illnesses for which public health pro-
grams have already been developed (e.g. cardiovascular disease,
stroke);

e 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;

e variation in organ systems and long-term clinical manifestations
and outcomes; and

e those for which the effective public health preventive interven-
tions 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 taxono-
mies 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 poten-
tial 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 oc-
currence and the impact on quality of life and personal function.

3. Emphasize MCC prevention by selecting for execution and evalua-
tion one or more exploratory public health interventions aimed at
preventing or altering the course of new disease occurrences in pa-
tients 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 de-
livery 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 individ-
ual illnesses in the community, all relevant federal and state agen-
cies 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 ill-
nesses. 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 mini-
mizing 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 dissemi-
nate 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 treat-
ment 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; “di-
rect” 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 con-
sequences 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 pro-
vides 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 peo-
ple 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’ po-
tential contributions to society are potentially large and not limited to their
labor market participation. Indeed, most generally, a person’s suffering—or
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premature mortality—has negative consequences for the person’s family,
friends, and others. In all these ways, potentially preventable negative con-
sequences 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 pharma-
ceuticals, 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 par-
ticular 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 relation-
ship between direct and indirect costs. For example, public health invest-
ments 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 pre-
vention. 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 pri-
oritize 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 esti-
mated 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 bur-
den in particular categories, and/or the categories of cost that are most sa-
lient 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 ac-
counts 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 surveil-
lance, inoculations, immunization/vaccination services, disease prevention
programs, the operation of public health laboratories, and other such func-
tions” (CMS, 2009, p. 26). However, the committee could not determine to
what extent the national health accounts capture spending on health pro-
motion 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 catego-
ries, 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 attribut-
ing 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 simultane-
ously, 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 infor-
mation on the economic burdens of chronic disease, and—importantly—on
opportunities to prevent or reduce them. For example, disease-specific na-
tional health accounts, as proposed by Rosen and Cutler (2009), could pro-
vide 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 valu-
able. 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 de-
velopment 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 Priori-
ties 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 non-
health 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 conse-
quences 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 ill-
nesses, 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 long-
term 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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Policy

INTRODUCTION

In the previous chapters, the committee framed the numerous chal-
lenges and opportunities for defining and measuring the determinants of
living well with chronic illness. This chapter describes the associated chal-
lenges 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, includ-
ing 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 Fac-
tors that Impact Health (Frieden, 2010) as a framework, the chapter sum-
marizes 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 chap-
ter 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
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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 in-
door 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 fed-
eral 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 poli-
cies that have the potential to impact health, the chapter describes a broad
Health in All Policies (HIAP) strategy that seeks to assess the health impli-
cations 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 oth-
ers” (Longest and Huber, 2010). Health policy is the subset of public poli-
cies 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 ser-
vices (Hardcastle et al., 2011; IOM, 2011; Shi and Singh, 2010). Whereas
public health focuses on the health status of broad populations across gen-
erations, 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 in-
terventions 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 under-
standable 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 interde-
pendent. 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 resi-
dents. . . . [W]e will not be successful unless we translate what we learn in
