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Preface:
Introduction to the Series of Reports

In 2009, the Robert Wood Johnson Foundation asked the Institute of
Medicine (IOM) to convene a committee to examine three topics in rela-
tion to public health: measurement, the law, and funding. The committee’s
complete three-part charge is provided in Box P-1. The IOM Committee
on Public Health Strategies to Improve Health explored the topics in the
context of contemporary opportunities and challenges and with the pros-
pect of influencing the work of the health system (broadly defined as in the
report summary) in the second decade of the 21st century and beyond. The
committee was asked to prepare three reports—one on each topic—that
contained actionable recommendations for public health agencies and other
stakeholders that have roles in the health of the US population. This report
is the first in the series.

The committee’s three tasks and the series of reports prepared to re-
spond to them are linked by the recognition that measurement, laws, and
funding are three major drivers of change in the health system. Measurement
(with the data that support it) helps specialists and the public to understand
health status in different ways (for example, by determinant or underlying
cause where national, local, and comparative evidence is available), to un-
derstand the performance of the various stakeholders in the system, and to
understand the health-related results of investment. Measurement also helps
communities to understand their current status, to determine whether they
are making progress in improving health, and to set priorities for their next
actions. Although the causal chains between actions of the health system
and health outcomes are not always clearly elucidated, measurement is a
fundamental requirement for the reasons listed above.

X111
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xiv PREFACE

BOX P-1
Charge to the Committee

Task 1 (accomplished in this report)

The committee will review population health strategies, associated metrics, and
interventions in the context of a reformed health care system. The committee
will review the role of score cards and other measures or assessments in sum-
marizing the impact of the public health system, and how these can be used by
policy-makers and the community to hold both government and other stakehold-
ers accountable and to inform advocacy for public health policies and practices.

Task 2 (to be addressed in a forthcoming report)

The committee will review how statutes and regulations prevent injury and dis-
ease, save lives, and optimize health outcomes. The committee will systematically
discuss legal and regulatory authority; note past efforts to develop model public
health legislation; and describe the implications of the changing social and policy
context for public health laws and regulations.

Task 3 (to be addressed in a forthcoming report)

The committee will develop recommendations for funding state and local health
systems that support the needs of the public after health care reform. Recom-
mendations should be evidence based and implementable. In developing their
recommendations the committee will:

Review current funding structures for public health

Assess opportunities for use of funds to improve health outcomes

Review the impact of fluctuations in funding for public health

Assess innovative policies and mechanisms for funding public health ser-
vices and community-based interventions and suggest possible options
for sustainable funding.

Laws transform the underpinnings of the health system and also act
at various points in and on the complex environments that generate the
conditions for health. Those environments include the widely varied policy
context of multiple government agencies, such as education and transpor-
tation agencies, and many types of legal or legislative measure intended
to reshape the factors that improve or impede health. The measures range
from national tobacco policy to local smoking bans and from national
agricultural subsidies and school nutrition standards to local school-board
decisions about the types of foods and beverages to be sold in school vend-
ing machines.

Funding that supports the activities of public health agencies is provided
primarily by federal, state, and local governments. However, government
budgets must balance a variety of needs, programs, and policies, and the

Copyright National Academy of Sciences. All rights reserved.
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PREFACE xXv

budgets draw on different sources (including different types of taxes and
fees), depending on jurisdiction. Therefore, the funds allocated to public
health depend heavily on how the executive and legislative branches set
priorities. Other funding sources support public health activities in the
community, including “conversion” foundations formed when nonprofit
hospitals and health insurers became privatized (such as the California
Wellness Foundation). Additionally, funds for population health and medi-
cal care activities may be provided by community-based organizations with
substantial resources, not-for-profit clinical care providers, and stakeholders
in other sectors.

The subjects addressed in the three reports are not independent of each
other and often affect one another. For example, measurement of health out-
comes and of progress in meeting objectives can provide evidence to guide
the development and implementation of public health laws and the alloca-
tion of resources for public health activities. Laws and policies often require
the collection of data and can circumscribe the uses to which the data are put
(for example, prohibiting access to personally identifiable health informa-
tion). Similarly, statutes can affect funding for public health through such
mechanisms as program-specific taxes or fees. And laws shape the structure
of public health agencies, grant them their authority, and influence policy.

In the three reports, the committee will make a case for increased ac-
countability of all sectors that affect health—including the clinical care
delivery system, the business sector, academe, nongovernment organiza-
tions, communities, and various government agencies—with coordination
by the government public health infrastructure. The present report reflects
the committee’s thinking about how accountability would look at local,
state, and national levels! and suggests measurement strategies that would
heighten accountability and galvanize broader action by communities and
other stakeholders. In later reports, the committee will review legal and
regulatory strategies that heighten public and private responsibilities and, in
the final report, will consider resource needs and approaches to addressing
them in a sustainable manner to ensure a robust population health system.

! The committee’s discussion about measurement framework for accountability may also
apply to territorial and tribal government, although this is not explicitly stated.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

Summary

For the Public’s Health: The Role of Measurement in Action and Ac-
countability, this first of three reports, builds on earlier Institute of Medicine
(IOM) efforts to describe the activities and role of the public health system,
which was defined in the 2003 report The Future of the Public’s Health in
the 21st Century (IOM, 2003) as the intersectoral system that comprises
the government public health agencies and various partners, including
communities, the health care delivery system, employers and business, the
media, and academia. In the present report, the system has been redefined as
simply “the health system.” The modifiers public and population are poorly
understood by most people other than public health professionals and may
have made it easier to misinterpret or overlook the collective influence and
responsibility that all sectors have for creating and sustaining the conditions
necessary for health. In describing and using the term the health system, the
committee seeks to reinstate the proper and evidence-based understanding
of health as not merely the result of medical or clinical care but the result of
the sum of what we do as a society to create the conditions in which people
can be healthy (IOM, 1988).

The committee’s charge in preparing this report was to “review popula-
tion health strategies, associated metrics, and interventions in the context of
a reformed health care system. The committee will review the role of score
cards and other measures or assessments in summarizing the impact of the
public health system, and how these can be used by policy-makers and the
community to hold both government and other stakeholders accountable

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

2 FOR THE PUBLIC’S HEALTH: MEASUREMENT

and to inform advocacy for public health policies and practices.”! At the
committee’s first meeting, the sponsor clarified the intent of the reference to
the “public health system” to mean the multisectoral system described in the
2003 IOM report rather than the government public health infrastructure
alone (IOM, 2003).

This report is the committee’s response to its first task and hence focuses
on measurement and on the US health statistics and information system,
which collects, analyzes, and reports population health data, clinical care
data, and health-relevant information from other sectors. However, data
and measures are not ends in themselves, but rather tools to inform the
myriad activities (programs, policies, and processes) developed or under-
taken by governmental public health agencies and their many partners, and
the committee recognizes that its later reports on the law and funding will
complete its examination of three of the key drivers of population health
improvement.

The committee finds that the United States lacks a coherent template for
population health information that could be used to understand the health
status of Americans and to assess how well the nation’s efforts and invest-
ments result in improved population health. The committee recommends
changes in the processes, tools, and approaches used to gather information
on health outcomes and to assess accountability. This report contains four
chapters that offer seven recommendations relevant to public health agen-
cies, other government agencies, decision-makers and policy-makers, the
private sector, and the American public.

The national preoccupation with the cost of clinical care evident in the
lead-up to the passage of the Affordable Care Act of 2010 is well founded,
and changes in the system’s pricing, labor, processes, and technology are
essential and urgent (see Chapter 1). However, improving the clinical care
delivery system’s efficiency and effectiveness will probably have only modest
effects on the health of the population overall in the absence of an ecologic,
population-based approach to health improvement. Unhealthy communi-
ties and unfavorable socioeconomic environments will continue to facilitate
unhealthy choices and unhealthy environments.

The expected reform of the clinical care delivery system and the com-
mittee’s understanding of the centrality of socioenvironmental determinants
of health led it to view measures of health outcomes (often presented as
indicators for public or policy-maker consumption and conveying statistical
data directly or in a composite form) as serving three primary functions:

I Although the committee uses clinical care system in the report to refer to the health care or
medical care delivery system, the language in this quotation comes directly from the sponsor’s
charge to the committee, so it was not changed.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

SUMMARY 3

e To provide transparent and easily understood information to mem-
bers of communities and the public and private entities that serve
them about health and the stakeholders that influence it locally and
nationally.

e To galvanize and promote participation and responsibility on the
part of the public and institutional stakeholders (businesses, em-
ployers, community members, and others) that have roles to play
in improving population health.

e To foster greater accountability for performance in health improve-
ment on the part of government health agencies, other government
entities whose portfolios have direct bearing on the health of
Americans, and private-sector and nonprofit-sector contributors to
the health system.

The committee believes that analysis and use of health and relevant
nonhealth data and measures are a necessary complement to and facilitator
of other efforts in the transformation to healthier people, healthier commu-
nity environments, and a strong, competitive national economy. Achieving
those outcomes relies on an integration and building of synergy between
the best evidence-based interventions at the population level and in the
clinical setting. Measurement of health outcomes and performance can spur
change—as demonstrated by communities that have been able to “move the
needle” in their own local efforts to improve the conditions for health and
in the clinical care system’s efforts to improve quality.

More complete, useful, timely, and geographically pertinent information
is a necessary but not sufficient ingredient to facilitate heightened commu-
nity engagement and improved performance by various stakeholders in the
health system, defined as encompassing the “activities undertaken within
the formal structure of government and the associated efforts of private and
voluntary organizations and individuals” (IOM, 1988, 2003).

In Chapter 1, the committee constructs its case for change that will
lead to a transformed health statistics and information system and to a
more concrete framework for placing measurement in the service of ac-
countability. The committee’s case includes an overview of the literature on
the determinants of health and implications for the issues discussed in the
remainder of the report.

In Chapter 2, the committee discusses the national health statistics
and information enterprise. That enterprise is large and productive, but
it lacks optimal coordination, it has gaps that impede its contributions to
understanding of and improvement in population health outcomes, it does
not shed sufficient light on the relevance of the determinants of health na-
tionally or in communities, and it does not sufficiently inform about how
the nation or communities can achieve improvements in health apart from

Copyright National Academy of Sciences. All rights reserved.
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those provided by traditional public health programs and by clinical care.
For example, such health outcomes as infant mortality and cardiovascular
disease expose the limits of a national health strategy that directs the vast
majority of its resources toward change in the clinical care delivery system
without equally aggressive attacks on the loci of conditions that lead to the
adoption of unhealthy behaviors and creation of unhealthy environments.
Without understanding and acting on those important conditions that can
improve people’s ability to live healthy lives, the United States will continue
to incur needless clinical care costs, and the health of the population will
fall further behind that of other nations.

In Chapter 3, the committee offers a series of recommendations to ad-
dress the challenges described in Chapter 2, beginning with a transformation
of the nation’s primary health statistics agency. The transformation, the
committee believes, has the potential to improve system-wide coordination
and capacity to ensure that needed data are available to health-system part-
ners. That is, to ensure that the best evidence is built through research and
modeling to facilitate effective, efficient, and equitable actions to improve
population health. The chapter’s other recommendations are for the devel-
opment and adoption of three types of measures that could better inform
the public, decision-makers, public health practitioners, and their many
partners about health outcomes and their determinants; an annual report
on the socioeconomic determinants of health; modeling for predictive and
systems use; data-sharing between public health agencies and medical care
organizations; and public health agency reporting on clinical care perfor-
mance pertinent to population health.

In Chapter 4, the committee uses the lens of measurement to exam-
ine and discuss system performance. It reviews the responsibilities of all
stakeholders in the health system and outlines a framework for defining
accountability and holding stakeholders accountable for the contributions
they can make to population health. At the end of the chapter, the commit-
tee envisions what could happen in a transformed, high-performance health
system in which the capacities of local laws, workplace policies, business
decisions, clinical encounters, and public participation are harnessed to
achieve marked gains in two exemplar health outcomes in individuals and
communities: infant mortality and cardiovascular disease.

RECOMMENDATIONS

The committee finds that at all levels of American life—including lo-
cal, state, and national—decision-makers lack sufficient information to
make important choices about the health of their communities. That is due
in part to the lack of sufficient coordination, integration, coherence, and
capacity of the complex, multisectoral health statistics and information
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enterprise that generates, analyzes, and translates pertinent information for
decision-makers and the public. The report’s first recommendation proposes
a solution.

Recommendation 1

The committee recommends that:

1. The Secretary of Health and Human Services transform the
mission of the National Center for Health Statistics to provide
leadership to a renewed population health information system
through enhanced coordination, new capacities, and better inte-
gration of the determinants of health.

2. The National Prevention, Health Promotion, and Public Health
Council include in its annual report to Congress on its national
prevention and health-promotion strategy an update on the prog-
ress of the National Center for Health Statistics transformation.

The committee finds that the nation’s population health statistics and
information enterprise lacks three types of measures that could support the
information needs of policy-makers, public health officials, health system
partners, and communities. These are: a standardized set of measures that
can be used to assess the intrinsic health of communities in and of them-
selves; a standardized set of health outcome indicators for national, state,
and local use; and a summary measure of population health that can be
used to estimate and track health-adjusted life expectancy (HALE)? for the
United States. To elaborate on each of the measures, despite a long history
of efforts to develop and implement the summary measure of population
health in national data sets, such as National Center for Health Statistics
(NCHS) surveys and the Healthy People objectives, no summary measure
appropriate for calculating HALE has been adopted for routine use by
federal agencies. Also, there currently is no coordinated, standard set of
true measures of a community’s health—not aggregated information about
the health of individuals residing in a community, but rather measures of
green space, availability of healthy foods, land use and zoning practices
that are supportive of health, safety, social capital, and social cohesion,
among many other determinants of health. Finally, the committee notes
a proliferation of health outcome indicator sets (measures of distal health

2 A definition of health-adjusted life expectancy (HALE): “Year-equivalents of full health
that an individual can expect to live if exposed at each age to current mortality and morbidity
patterns. Years of less than full health are weighted according to severity of health condi-
tions. The HALE calculation modifies a standard life expectancy calculation by weighting the
number of life years lived by each age group using the mean health state score for that age
group” (Statistics Canada, 2006). Additional discussion of HALE and of summary measures
of population health is provided in Chapter 3.
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outcomes such as disease rates and disease-specific death rates), some of
high quality, and all designed for different purposes but with a degree of
overlap and the potential to cause confusion among decision-makers. The
committee was not constituted to and did not endeavor to develop lists of
proposed indicators. The process of developing and reaching evidence-based
consensus on standardized indicator sets will require considerable research,
broad-based discussion (involving all relevant parties), and priority-setting
to come up with parsimonious sets. Research would include modeling and
other efforts to elucidate the linked nature of many determinants of health
and intermediate indicators of health. Clarifying those relationships can
lead to development of useful measures at all geographic levels. A national
effort toward such elucidation may initially require defining a modest core
set that all localities would be encouraged to use (for example, to support
comparisons and allow “rolling up” from the local to the state and even
national levels); additional optimal indicators could be identified for other
outcomes or community characteristics of interest to particular localities.

Recommendation 2

The committee recommends that the Department of Health and

Human Services support and implement the following to integrate,

align, and standardize health data and health-outcome measure-

ment at all geographic levels:

a. A core, standardized set of indicators that can be used to assess
the health of communities.

b. A core, standardized set of health-outcome indicators for na-
tional, state, and local use.3

c. A summary measure of population health that can be used to
estimate and track health-adjusted life expectancy for the United
States.

Ideally, the development of the indicators described above will be conducted
with advice from a fully resourced and strengthened NCHS (see Recommen-
dation 1) and input from other relevant stakeholders, including other agen-
cies and organizations that collect, analyze, and report data; community-
level public health practitioners; and the public health research community.

Because the summary measure of population health in part (c) would
serve as a marker of the progress of the nation and its communities in
improving health, it should be implemented in data-collection and public-
communication efforts at the federal level (such as the periodic Healthy

3 The conception of a community may differ from one context to another, and it could range
from a neighborhood to a county. Local decision-makers may include mayors, boards of super-
visors, and public health officials. The notion of local may also vary (from census tract or ZIP
code to city or county) depending on planning or research objectives and many other factors.
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People effort, which as discussed in Chapter 3 has attempted to include
such a summary measure in the past) and at state and local levels. The com-
mittee believes that public officials need to take steps to educate Americans
with respect to the meaning of summary measures of population health and
their linkage to determinants that are amenable to action at individual and
societal levels. Promotion of and education on the summary measure of
population health will be needed if it is to can gain traction as a key marker
of the progress of the nation and its communities in improving health.
Many commentators in the field have expressed great expectations
about the potential of health-information technology, such as electronic
health records, to inform population health activities and public health
practice, and the Affordable Care Act calls for investment to inform public
health and population health data-gathering. However, great care is needed
to ensure that new investment meets all the stated goals, is not used largely
to maximize the use and usefulness of clinical care data in the care delivery
system in isolation from population health stakeholders, and gives high
priority to accuracy and safeguarding of confidentiality and privacy.
Despite broad recognition in health circles of the vital importance of
nonclinical determinants of health in shaping population health, the com-
mittee has found that the United States does not have a centralized federal
comprehensive annual report that highlights and tracks progress on the root
causes of poor health at the population level. A newly strengthened and ad-
equately resourced NCHS may be well suited to assume that responsibility.

Recommendation 3

The committee recommends that the Department of Health and
Human Services produce an annual report to inform policy-makers,
all health-system sectors, and the public about important trends
and disparities in social and environmental determinants that

affect health.

The committee was asked to consider the implications of health care
reform for population health and for the public health infrastructure in the
context of measurement. It is unclear what effects the Affordable Care Act
will have on public health agencies’ role in the delivery of clinical services.
However, the committee found that the Affordable Care Act’s emphasis on
prevention and its other population health—oriented provisions offer an op-
portunity to consider ways to integrate clinical care and public health efforts
to contribute to improving population health.

Both clinical care and public health stakeholders need to benefit from
the data-sharing relationship. For example, clinicians need easier access to
the data that they submit to government entities, access to analyses to help
them to improve the appropriateness of the care they deliver, and access to
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other population health data (such as disparities and determinants) pertinent
to the health status of the communities they serve and how they compare
with the larger population so that they can tailor clinical care, outreach, and
community services to meet needs better and improve outcomes. Similarly,
clinical care system data have been shown to be an important source of
syndromic surveillance information for infectious diseases, small-area health
data, and service use patterns to inform population health efforts, including
filling gaps in data available from other sources (NCVHS, 2010).

Recommendation 4

The committee recommends that governmental public health agen-
cies partner with medical care organizations and providers in
their jurisdictions to share information* derived from clinical-data
sources, when appropriate, to inform relevant population health
priorities. Such information will support core health indicators that
are otherwise unavailable at some or all geographic levels.

The committee also believes that public health agencies can play an im-
portant role in reporting to the public on clinical care system performance.
They already do to some extent in various states and jurisdictions with
regard to specific services and care settings. There are important concerns
about confidentiality and privacy that must be weighed along with the value
of open disclosure and analysis. However, much more could be communi-
cated to the public in an easy-to-understand format and in the context of
a broader effort to inform and educate the public about effectiveness and
efficiency in clinical care and to improve patients’ decision-making.

Recommendation 5

The committee recommends that state and local public health agen-
cies in each state collaborate with clinical care delivery systems to
assure that the public has greater awareness of the appropriateness,
quality, safety, and efficiency of clinical care services delivered in
their state and community. Local performance reports about over-
use, underuse, and misuse should be made available for selected
interventions (including preventive and diagnostic tests, procedures,
and treatment).

Chapter 2 highlights both the extraordinary capabilities of the popula-
tion health statistics and information available to support population health

4 Information shared will generally be deidentified and aggregated. In some circumstances,
however, the data are and must be tracked individually (for example, for infectious-disease
reporting and immunization-registry purposes). Variations in local needs and public health
authority may lead to other types of data-use agreements.
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improvement activities and the substantial gaps that remain. Gaps include
an understanding of some of the more recently conceptualized and studied
complex causal and interrelated pathways to health outcomes, such as the
contributions of social cohesion. The gaps make the work of decision-
makers and communities more difficult because they lack information
needed to support policy-making, health-needs priority-setting, resource
allocation, and other aspects of planning. The committee believes that an
array of modeling techniques can help to fill knowledge gaps, advance the
state of the science, and provide better and more timely information to
decision-makers and stakeholders.

Recommendation 6

The committee recommends that the Department of Health and
Human Services (HHS) coordinate the development and evalua-
tion and advance the use of predictive and system-based simula-
tion models to understand the health consequences of underlying
determinants of health. HHS should also use modeling to assess
intended and unintended outcomes associated with policy, funding,
investment, and resource options.

The committee concludes that an accountability framework is needed
that includes (1) reaching agreement among health-system stakeholders and
those holding them accountable on specific plans of action for targeting
health priorities; (2) holding implementing agencies or stakeholders ac-
countable for execution of the agreed-on plans; and (3) measuring execution
and outcomes and agreeing on a revised plan of action (an iterative loop).
Chapter 4 highlights two types of accountability: contract accountability,
referring to the financial and statutory relationships between government
public health agencies (and to a smaller extent nonprofit public health
organizations) and their funders; and compact accountability (or mutual
accountability), referring to the agreement-based relationships among other
stakeholders and with the community.

Recommendation 7

The committee recommends that the Department of Health and

Human Services work with relevant federal, state, and local public-

sector and private-sector partners and stakeholders to

1. Facilitate the development of a performance-measurement system
that promotes accountability among governmental and private-
sector organizations that have responsibilities for protecting and
improving population health at local, state, and national levels.
The system should include measures of the inputs contributed by
those organizations (e.g., capabilities, resources, activities, and
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programs) and should allow tracking of impact on intermediate
and population health outcomes.

2. Support the implementation of the performance measurement
system by

a. Educating and securing the acceptance of the system by
policy-makers and partners.

b. Establishing data-collection mechanisms needed to con-
struct accountability measures at appropriate intervals at
local, state, and national levels.

c. Encouraging early adoption of the system by key govern-
ment and nongovernmental public health organizations
and use of the system for performance reporting, quality
improvement, planning, and policy development.

d. Assessing and developing the necessary health-system
capacity (e.g., personnel, training, technical resources,
and organizational structures) for broader adoption of
the framework, including specific strategies for steps to
address nonperformance by accountable agencies and
organizations.

Strategies to address nonperformance could (depending on the stakeholder)
range from technical assistance, training, and mentorship to direct oversight
and assumption of responsibilities and from consolidation with other juris-
dictions (or regionalization) to pooling of resources or sharing of specific
resources and expertise to increase agency capacity and meet performance
standards to ensure that every person in every jurisdiction has access to
a full set of public health services. Such strategies would be applied in a
stepwise fashion that builds capacity locally and improves the health of the
community.

CONCLUSION

The first decade of the 21st century has been an extremely active and
productive time for health-outcome and other types of indicators. Multiple
organizations have drawn on federal and other government data to derive
or develop myriad indicators of the various dimensions of population
health—from distal outcomes to underlying and intermediate causal factors.
However, the proliferation of indicator sets (varied in quality and purpose)
has the potential to create confusion and further fragmentation in a field
that is already splintered among numerous public, private, and nonprofit
producers, translators, conveyors, and users of data.

The committee has examined the role of data and indicators in inform-
ing action and creating accountability and has offered recommendations
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that if implemented can lead to a more coherent, efficient, and useful health
information system. The changes and challenges of the future, ranging
from an aging population to economic hardship, require a system that fully
integrates the determinants of health perspective into its instruments and
methods, that uses the benefits of new technologies to their fullest advantage
to increase efficiency and maximize resources, and that builds information
bridges among sectors. Finally, the health information system must be in-
tensely focused on the needs of end users (communities and decision-makers
at all geographic levels), engaging them in the evolution of efforts toward
coherence, standardization, and rationalization of a measurement capacity
that advances the health of the public.
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Introduction

The national dialogue leading to the passage of the Affordable Care
Act of 2010 (ACA)! vetted the failure of world-class clinical care to deliver
world-class population health outcomes and health equity. The opportuni-
ties for change facilitated by the new law can come to fruition only if ac-
companied by a strong and comprehensive national effort to implement a
population-level approach to health across the spectrum of medical, social,
and environmental determinants of health.

The United States spent 17.3 percent ($2.5 trillion) of its gross domestic
product (GDP) on clinical care in 2009, a proportion exceeding that of any
other industrialized nation (Truffer et al., 2010). Organisation for Economic
Co-operation and Development (OECD) comparisons show a persisting US
per capita cost for clinical care more than twice that of the next-highest-
spending country in the world (OECD, 2009). For the most recent year
reported, 2008, the United States spent $7,290 per capita (16 percent of
GDP) on clinical care compared with an average of $2,934 (9 percent of
GDP) in OECD countries (OECD, 2009). More detailed information about
clinical care costs to employers and workers for those who receive medical
insurance through their employer is provided in Box 1-1.

The outlook for American spending on clinical care in the next decade
is sobering. Expenditures are projected to rise sharply to 19.3 percent ($4.5
trillion) of GDP by 2019 (Truffer et al., 2010) and to 34 percent of GDP

1 “The comprehensive health care reform law was enacted in two parts: The Patient Protec-
tion and Affordable Care Act was signed into law in March 23, 2010[,] and was amended by
the Healthcare and Education Reconciliation Act on March 30, 2010. The name ‘Affordable
Care Act’ is used to refer to the final amended version of the law” (HealthCare.gov, 2010).

13
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BOX 1-1
Clinical Care Costs for Employers and Workers

At the employee and employer levels, US clinical care system costs are
exceedingly high and increasing at unsustainable rates relative to wages. In the
9-year period 1999-2007, average annual percentage increases in private health
expenditures exceeded average annual percentage increases in wages by nearly
a factor of 3 (Kaiser Family Foundation and Health Research and Educational
Trust, 2007). From 1999 to 2009, the average premium for family health insurance
and worker contributions rose by 131%, from $5,790 to $13,375 (Kaiser Family
Foundation and Health Research and Eductional Trust, 2009). The individual por-
tion of the premium rose from $1,543 to $3,515, and the employer portion rose
from $4,247 to $9,860. In addition, workers saw a 47% cumulative increase in
their out-of-pocket expenses for covered services during almost the same period,
2000-2008 (Commonwealth Fund, 2009).

Employers, like workers, are staggering under the weight of health care costs.
Coupled with projected spending increases in excess of 6% over the succeeding
decade (Truffer et al., 2010), US corporations face enormous global competitive
pressures in labor cost, particularly from lower-wage rapid-growth countries. In
2009, the Business Roundtable, an organization composed of the chief executive
officers of leading US corporations, projected a 166% increase on a per-employee
basis over the next decade if existing annual rates of increases in health care costs
persist during this period (Hewitt Associates, 2009).

by 2040 (Executive Office of the President, Council of Economic Advisers,
2009). From 2009 to 2019, individual costs for health-insurance coverage
are projected to rise an average of 5.1 percent per year and out-of-pocket
expenses 4.8 percent per year (Truffer et al., 2010).

The individual and population health return on those substantial clini-
cal care expenditures is inadequate. In its 2008 National Scorecard on U.S.
Health System Performance, the Commonwealth Fund reported on 37
indicators of performance spanning access, quality, efficiency, equity, and
healthy lives (Davis et al., 2008). The report uses benchmarks from top-
performing countries, U.S. states, regions, and health plans. In 2008, the
US health system achieved an overall score of 65 compared with a possible
100. It ranked unfavorably on numerous indicators, including measures of
mortality (such as infant mortality), effective and coordinated care (such as
screening rates and hospital readmissions), patient-centered and timely care,
access problems due to cost, and efficiency (for example, Medicare costs
for chronic disease and emergency-room use for nonurgent conditions).
US clinical care system performance on equity demonstrated numerous
outcome disparities in risk ratios for selected measures, comparing those
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with high and low incomes, comparing whites with Hispanics or blacks,
and comparing insured with uninsured persons (Doty and Holmgren,
2006; Schoen et al., 2008). In a 2010 update of the scorecard, US clinical
care system performance was compared with that of Australia, Canada,
Germany, the Netherlands, New Zealand, and the United Kingdom. The
US clinical care system ranked last or next-to-last in all five dimensions of
high-performance examined (access, quality, cost, equity, and healthy lives)
(Davis et al., 2010).

The national preoccupation with the cost of clinical care is well found-
ed, and the need for change is urgent. However, improving the clinical
care delivery system’s efficiency and effectiveness will probably have only
a modest effect on the overall health of the population (see McGinnis and
Foege, 1993; Woolf et al., 2010). Some effort has been made to estimate the
preventable mortality (the rate of death due to all preventable causes, such
as behaviors and environmental exposures, excluding largely unavoidable
factors, such as genetics) that could be attributed to “shortfalls in medical
care” (McGinnis et al., 2002). Although more work is needed to estimate
the contributions of this and the other determinants of health, clinical care
appears to explain only a portion of preventable mortality (see, for example,
Nolte and McKee, 2008; Woolf et al., 2007).2 For example, McGinnis and
colleagues (2002) estimated that 10-15 percent of preventable mortality
could be reduced by improvements in the availability or quality of clinical
care. A complementary way to measure the effect of various factors on
population outcomes is to consider changes in life expectancy (for example,
departures from the baseline provided by annual US statistics on life ex-
pectancy at birth). A Department of Health and Human Services report
found that about 5 of the 30 years of increased life expectancy realized by
Americans in the 20th century could be attributable to better clinical care
(HHS et al., 1994). Cutler and colleagues (2006) estimated that as much as
50 percent of life-expectancy gains could be ascribed to advances in clinical
care. Even if the 50 percent gains were validated, substantial gains are to be
found outside the clinical care system.?

The ACA put into motion processes for comprehensive reform of
the clinical care system in the United States (HHS, 2010a). Major reform
objectives in the act dealt with broadening clinical-insurance coverage,
reforming insurance practices, and improving aspects of the delivery of
clinical care. The act also offers an opportunity to integrate parts of clini-
cal care and public health efforts better to improve population health in

2 Woolf and colleagues (2007) conducted an analysis and examined the literature on the
contribution of education to preventing death and found that improvements in educational
status could have dramatic effects on health outcomes.

3 See Booske and colleagues (2009) for a brief discussion of some of the literature and how
it has been used to assign weights to determinants of health.
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BOX 1-2
Provisions of the Patient Protection and Affordable Care
Act and the Health Care and Education Affordability
Reconciliation Act (Jointly, the Affordable Care Act [ACA])

Several ACA provisions are focused on prevention and wellness, including
(1) Establishment of a National Prevention, Health Promotion and Pub-

lic Health Council to bring together many of the executive branch

cabinet secretaries to strategize about the potential health impact

of policies and programs in areas of government not explicitly con-

cerned with health or charged with assuring population health,2 and

development of a National Prevention and Health Promotion Strategy

(National Prevention Health Promotion and Public Health Council,

2010).

(2) Key National Indicators Initiative and Council to

1. conduct comprehensive oversight of the newly established key
national indicator system;

2. make recommendations on how to improve the key national
indicator system;

3. coordinate with federal government users and information pro-
viders to assure access to relevant and quality data; and

4. enter into contracts with the National Academy of Sciences (to
help establish a key national indicator system, by either creating
its own institutional capability, or partnering with an independent,
private, non-profit organization; identify and select all criterion
and methodologies to establish and operate the key national in-
dicator system; design, publish, and maintain a public website for

the United States—actions ranging from improved delivery of effective
clinical preventive services to population-based interventions that include
broad changes in the many dimensions (social, physical, and economic) of
the environment for health (see Box 1-2 for a list of the law’s provisions
of greatest relevance to public health and to this committee’s work). Provi-
sions pertaining to prevention and wellness offered in the act include the
requirements for an absence of cost-sharing for recommended preventive
services, for linking health-insurance premiums to participation in health-
promotion programs, for public health workforce development (authorizes
new training and placement programs for public health workers), and for
community-based prevention activities. New community-based, prevention-
focused grant programs have been created to target common modifiable risk
factors rather than specific diseases. For example, community transforma-
tion grants will help local communities to address “policy, environmental,
programmatic, and infrastructure changes needed to promote healthy living
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public access to key national indicators; develop a quality assur-
ance framework to ensure rigorous and independent processes
and quality data selection; and submit a report not later than 270
days after enactment of this Act, and annually thereafter, to the
Commission outlining the findings and recommendations of the
Academy).

Creation of a Prevention and Wellness Trust Fund.?

Expansion of the work of the Community Preventive Services

Taskforce.

Community Transformation grants.

Funding for public health infrastructure and workforce (HHS, 2010a).¢

S

GG

2Established by executive order on June 10, 2010, to provide federal leadership by develop-
ing a national strategy with measurable goals (Executive Order No. 13544, 75 Fed. Reg. 33983
[June 10, 2010] http://edocket.access.gpo.gov/2010/pdf/2010-14613.pdf).

bThe fund will provide $15 billion over 10 years. In FY 2010, the first $500 million of the
Prevention and Public Health Fund was awarded: $250 million to bolster the primary-care work-
force and $250 million for prevention and wellness activities broken down by category—$20
million to primary-care and behavioral-health integration, $70 million to public health infra-
structure improvements for control of infectious disease and chronic disease, $21 million to
fund information-gathering and aid strategic planning, $10 million to fund evidence-review
task forces, and $23 million for public health workforce expansion and training (HHS, 2010a).

¢For example, in September 2010, the Department of Health and Human Services awarded
$16.8 million to train the public health workforce through support of 27 public health training
centers in schools of public health and other public or nonprofit institutions from the Affordable
Care Act Prevention and Public Health Fund (HHS, 2010b).

and reduce health disparities” (Public Law 111-148). The act also provides
for community-based prevention activities through new regulatory and
revenue authorities (for example, restaurant menu and vending-machine
labeling requirements, mandatory break time for nursing mothers, and a 10
percent tax on indoor tanning services). In another provision of particular
relevance to the present report (described more fully in Chapter 2), the act
calls for a key national indicator system that will include health and is to
be constructed with guidance from the National Academies.

CHARGE TO THE COMMITEEE

Recognizing the potential of systems-oriented public health approaches
to achieve greater improvement in population health outcomes than changes
in clinical care alone, the Robert Wood Johnson Foundation asked the Insti-
tute of Medicine (IOM) to convene a committee to review population health
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BOX 1-3
Charge to the Committee on
Public Health Strategies to Improve Health

The committee will review population health strategies, associated metrics,
and interventions in the context of a reformed health care system. The committee
will review the role of score cards and other measures or assessments in sum-
marizing the impact of the public health system, and how these can be used by
policy-makers and the community to hold both government and other stakeholders
accountable and to inform advocacy for public health policies and practices.

strategies, associated metrics, and interventions in the context of a reformed
health care system. The Committee on Public Health Strategies to Improve
Health was also asked (in the words of the charge given by the Robert Wood
Johnson Foundation) to “review the role of score cards and other measures
or assessments in summarizing the impact of the public health system, and
how these can be used by policy-makers and the community to hold both
government and other stakeholders accountable and to inform advocacy for
public health policies and practices” (see Box 1-3).

The committee used two evidence-based notions as the starting point for
its report. First, the committee believes that health strategies, interventions,
and policies applied at the population level can advance current approaches
to our nation’s most pressing health concerns (such as obesity, infant mortal-
ity, injuries, cardiovascular disease, and health inequities) more efficiently
and effectively than can isolated, intensive individual-level actions within
the clinical care sector (see, for example, Woolf et al., 2007, estimating the
effect on mortality of changes in one of the determinants of health, educa-
tion). The Task Force on Community Preventive Services, which regularly
reviews and evaluates research, has shown that strong evidence supports
recommending some population-based interventions, such as reductions
in blood alcohol concentration for their effectiveness in decreasing motor-
vehicle injuries and deaths, and increases in prices of tobacco products for
their effect on smoking initiation (Shults et al., 2001). The task force also
recommends multicomponent interventions of several kinds: strong evidence
was found to support mass-media campaigns in combination with other
multisectoral strategies, including tobacco-price increases, school-based
education, and other community education programs (Hopkins et al., 2001;
Task Force on Community Preventive Services, 2001). The evidence base
will grow as the task force’s work expands with funding under the ACA and
as the Cochrane Public Health Group (which published its first systematic
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review in February 2010, linking flexible work conditions with improved
health) and other evidence-review bodies continue their work.

Second, the committee believes that measuring health outcomes and
their determinants at both the individual level and the community level and
in multiple sectors is an essential ingredient, with policy and resources, in
motivating change, mobilizing action, measuring progress, and improving
performance. As the clinical care community learned first, data can help to
drive important improvements in performance (Berwick et al., 2003; Galvin
and McGlynn, 2003). For the purposes of the more broadly conceived
health system, data can also inform advocacy, public policy, and allocation
of resources and can lead to better population health outcomes. High qual-
ity of data and measures is a prerequisite for good results—for example,
how well does the evidence link indicators to the outcomes being measured
(see, for example, Chassin et al., 2010)? The committee will address other
“ingredients for change” in two future reports, on the law and on funding
in the context of public health.

An important consideration in the ability to manage intersectoral col-
laboration among parts of the government and partnerships among gov-
ernment agencies and the private sector is the quality of governance—the
ability to align potentially divergent interests toward a shared goal at local
(city and county), state, and national levels. Because a public health agency
is only one actor among many, there is increasing emphasis on engaging the
highest-level elected officials, whether mayors, governors, or the president,
to promote Health-in-All Policies—an approach that considers the implica-
tions on population health of policies in other sectors of government (e.g.,
transportation, land use, agriculture) and that uses such tools as health im-
pact assessments, described elsewhere in this report (Kickbusch and Buckett,
20105 Stahl et al., 2006). The topic of governance is discussed briefly in
Chapter 4 and will be addressed in more detail in the later report on the
law and population health.

KEY TERMS

In its deliberations and in this report, the committee used the definition
of the public health system provided in the 2003 IOM report The Future of
the Public’s Health in the 21st Century—an intersectoral, multistakeholder
system whose core is the government public health infrastructure but also
includes business, the clinical care delivery system, communities, schools,
and nonprofit organizations (IOM, 2003). The 2003 figure (see Figure 1-1)
did not explicitly refer to other components of government, but the current
committee’s report refers directly to the contributions of other government
agencies or sectors that influence population health (such as those in trans-
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FIGURE 1-1 The health system.

NOTE: The present committee used the 2003 IOM committee’s figure of the circle of
system partners and description of the system (IOM, 2003) but renamed the system
and made three revisions in the figure. They include placing the government public
health infrastructure at the center, making it clear that other government agencies
(non—public health agencies, including transportation, education, and others) are also
key actors in the circle, and replacing health care with clinical care. The government
public health agencies are in the center not because they are the most important in the
population health system but because they are specifically tasked with ensuring the
health of the public through their actions and by working with and through others.
An additional change (Academia is now referred to as Education sector) acknowledges
the considerable current and potential contributions of schools of all types to health.

portation, environment, economic development and land use planning, and
education).

The overall public health system represented in Figure 1-1 is renamed
simply the bealth system, with the health care delivery oval described more
specifically as the clinical care delivery system. The modifiers public and
population are poorly understood by persons other than public health pro-
fessionals; use of them has made it both harder to understand that public
health is about the population as a whole and easier to misinterpret or
overlook the collective influence and responsibility that all sectors have for
creating and sustaining the conditions necessary for health. In describing
the system that comprises public health agencies, the clinical care delivery
system, communities, and other partners as the health system, the commit-
tee seeks to reclaim the proper and evidence-based understanding of health
not merely as clinical care but as the entirety of what we do as a society
to create the conditions in which people can be healthy (IOM, 1988). The
committee viewed as critical the need to focus policy-makers and the public
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on the complex interactions of multiple sectors that contribute to the pro-
duction and maintenance of the health of Americans and the need to place
contributions of the clinical care delivery system in perspective, including
helping the public to understand the performance of the clinical care delivery
system and its effects on population health.

In the present report, the committee uses the term indicator to refer
to quantitative information that represents or is derived from statistics or
measures (terms used interchangeably in the statistics community) that are
developed by federal statistical agencies and other producers of data. Indi-
cators are designed to be communicated to policy-makers or to the public.
They may be simple (such as a disease-specific death rate in a particular age
group) or complex (such as a composite figure that incorporates several
types of data, for example, the Human Development Index*). Indicators are
available for most steps in the process to health improvement—that is, indi-
cators of resources; of capacities; of interventions, processes, and policies;
of health outcomes; and performance. The term information is used, as in
the 2003 IOM report, to refer generally to three distinct terms in informa-
tion science: data, information (data put into context through analysis), and
knowledge (Lumpkin, 2001).

TWO PARADIGMS

The committee contrasted two health paradigms and two corresponding
approaches: the biomedical (or clinical) paradigm and the broader ecologic
(or determinants-of-health) paradigm. Into the early part of the 20th cen-
tury, changes in the means of production and in sanitation led to vast de-
creases in infectious disease and improvements in quality of life. In the latter
half of the 20th century, biomedical science and greater understanding of the
biologic basis of disease strongly shaped expert and popular understanding
of the causes of poor health (CDC, 1999). The results were a proliferation
of diagnostic and therapeutic technologies designed for individuals and, in
time, the emergence of the biomedical model as the dominant paradigm for
viewing health and its improvement (Fielding et al., 2010). The biomedical
model is also associated with the emergence of insurance mechanisms to pay
for new technologies and interventions and with the large increases in costs.
The two paradigms are complementary, and a balanced investment in both
would create health policy that produces improved health.

The World Health Organization has defined health as “a state of
physical, mental and social well-being and not merely the absence of dis-

4 See, for example, Social Science Research Council (2009).
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ease or infirmity” (WHQO, 1948).5 Public health has been defined as “what
we, as a society, do collectively to assure the conditions for people to be
healthy” (IOM, 1988, 2003). The ecologic (or determinants-of-health and
population-based) health model encompasses but is much broader than the
clinical model, which is focused on pathophysiologic causes of individual
risk factors for disease and injury. The perspective that informs the ecologic
model is rooted in an examination of the “relationship between the innate
biologic characteristics of individuals and their interactions with their peer
groups, families, communities, schools and workplaces, as well as the broad
economic, cultural, social, and physical environmental conditions at the lo-
cal, national, and global levels” (Fielding et al., 2010, p. 176).

The committee reiterates an illustration of the determinants of health
provided in the 2003 IOM report The Future of the Public’s Health in the
21st Century (IOM, 2003; see Figure 1-2). The clinical care model focuses
largely on the two innermost circles (individual genes and biology, features
of a disease, and behavior). In contrast with the highly specialized and in-
dividualized approaches of clinical medicine, health-improvement strategies
that stem from the ecologic model are developed to address social and physi-
cal environments that influence patterns of disease and injury and human
responses to them over the life cycle (Kindig and Stoddart, 2003). Interven-
tions reflecting the latter (ecologic) model—from policies on air quality
and living wages to health-promotion programs that target nutrition and
physical activity—may have wide-ranging effects on multiple disease states
(see Table 2-1 for examples). A healthy community has been described in
various ways: for example, one where all sectors contribute to create social
and physical environments that foster health. In practice, such a community
meets basic needs: access to affordable, healthy foods; affordable housing
and transportation; and such essential services as medical care and educa-
tion. It offers a sustainable, healthful environment with clean air and water,
open space and parks, low levels of toxic exposures and low emissions, and
affordable, sustainable energy (Fielding et al., 2010). The present report
argues that data can help communities to assess their status in those respects
and to take steps to improve conditions for health with the ultimate goal of
improving population health outcomes.

Human behavior of individuals (the second circle from the center in
Figure 1-2) is strongly conditioned by people’s social frame of reference
and relationships; such social institutions as school, religious congrega-
tions, and workplaces; income and economic conditions; and physical
environments (see, for example, Evans et al., 1990). It is also influenced by

5 Preamble to the Constitution of the World Health Organization as adopted by the In-
ternational Health Conference, New York, 19-22 June 1946; signed on 22 July 1946 by the
representatives of 61 States (Official Records of the World Health Organization, no. 2, p. 100)
and entered into force on 7 April 1948 (WHO, 1948).
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FIGURE 1-2 A guide to thinking about the determinants of population health.
@ Social conditions include economic inequality, urbanization, mobility, cultural

values, and attitudes and policies related to discrimination and intolerance on the
basis of race, sex, and other differences.

b Other conditions at [the] national level might include major sociopolitical shifts,
such as recession, war, and government collapse. The built environment includes

transportation, water and sanitation, housing, and other dimensions under [the]
auspices of urban planning.

¢The built environment includes transportation, water and sanitation, housing, and
other dimensions of urban planning.

SOURCE: Adapted from Dahlgren and Whitehead (1991). Dotted lines between
levels of model denote interaction effects between and among various levels of health
determinants (Worthman, 1999).

genetic constitution (the innermost circle), whose expression is in turn af-
fected by interactions with environmental conditions. Inputs from multiple
sectors correspond to determinants of health in diverse ways. For example,
the social environment—which includes social capital, safety, and school
policies—can be addressed through interventions for access to healthy food,
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agricultural policy, cultural programming, and physical activities. Economic
determinants, such as income and employment, can be addressed through
living-wage policies, unemployment support, and retraining. Measures of
those domains may assess social well-being or fresh-food availability, policy
effectiveness, and program use.

The Evidence on Determinants of Health

Recognition of the determinants of health is well documented, but
several milestones warrant highlighting, including Geoffrey Rose’s Strat-
egy of Preventive Medicine (1992), which examined patterns of disease in
populations; Evans and Stoddart’s article “Producing Health, Consuming
Health Care” (1990); and the 2008 report of the World Health Organiza-
tion Commission on Social Determinants of Health, Closing the Gap in a
Generation: Health Equity Through Action on the Social Determinants of
Health (Commission on Social Determinants of Health, 2008).

A robust and expanding peer-reviewed literature addresses the associa-
tions between the upstream determinants of health—social, economic, and
environmental—and poor health outcomes and between socioeconomic in-
equality and poor health. Researchers have found that poverty, low levels of
education, lower social status, and income inequality are linked with higher
mortality and higher rates of poor health, with more or stronger evidence
regarding some conditions (see, for example, Berkman and Kawachi, 2000;
Carstairs and Morris, 1989; Daniels et al., 2000; Kaplan, 1996; Kennedy
et al., 1998; Kogevinas et al., 1991; Marmot and Wilkinson, 1999). The
Whitehall T and II studies of British civil servants, which controlled for an
array of variables but still found a steep difference in mortality between the
highest and lowest grades of civil-service employment, remain classics of
the literature on determinants of health (Marmot et al., 1991). Neighbor-
hood conditions (including deprivation, poor housing, violence, and other
stressors) are also associated with worse health status (Ellen et al., 2001;
Kawachi and Berkman, 2003; Yen and Kaplan, 1999).

Epidemiologists studying the relationships between health and the social
environment generally describe three dimensions: the role of socioeconom-
ics (for example, income, employment, and education); the role of social
structure (for example, social institutions and phenomena, including dis-
crimination and income inequality); and the quality of the social, built, and
natural environment (for example, social cohesion, social capital, and civic
engagement). The peer-reviewed literature contains evidence on the social
environment and its relationship to asthma (Cagney and Browning, 2004;
Williams et al., 2009; Wright, 2006) and to health risk behaviors, such as
smoking (Kleinschmidt et al., 1995; Shohaimi et al., 2003); evidence on its
relationship to birth weight shows the transgenerational effect of neighbor-
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hood poverty during pregnancy (Collins et al., 2003, 2009; O’Campo et
al., 1997; Schempf et al., 2009). And an increasing body of evidence sheds
light on the relationship between access to healthy food and obesity (Cali-
fornia Center for Public Health Advocacy et al., 2008; Larson et al., 2009;
Morland et al., 2006). The mechanisms by which socioeconomic conditions
can influence health outcomes, such as asthma, include chronic exposure to
social stressors that can lead to changes in the brain and the immune system
(Lantz and Pritchard, 2010).

The built environment (land use patterns, the transportation system,
and design features) has seen increased research attention in recent years. Al-
though there are still gaps in the evidence base and conceptual complexities
(given the many mediators at work, including social and cultural variables
and such psychosocial factors as feelings of safety and security), the influ-
ence of the built environment in constraining or facilitating physical activity
is increasingly clear (TRB and IOM, 2005).

The Evidence on Interventions to Address Determinants of Health

Altering root causes (the determinants of health) to create healthy com-
munities is challenging because they form or are woven into the very fabric
of family, community, and societal structures. Strong, supportive families
and communities foster safe, secure environments and build social capital.
Public-sector and private-sector structures and systems, through policies and
norms, provide social infrastructure and shape lives. Linear® approaches
involving one or two sectors to solve such complex health challenges will
necessarily be modest in effect (Leischow and Milstein, 2006). Broad action
on multiple determinants involving multiple sectors is needed to achieve
greater effects on population health.

Unlike clinical interventions that focus on downstream factors (for
example, individual-level factors), such as using prescription medication
to lower blood sugar concentrations or blood pressure, population health
interventions by public health agencies and their partners can address a
broader spectrum of causation ranging from proximal conditions that lead
to unhealthy behaviors and exposures in communities to sick people’s need
for services in the medical care delivery system. Upstream strategies (aiming
to affect root causes or underlying issues before they lead to poor individual
health outcomes downstream) include policies and interventions that affect
the social and physical environments, as illustrated in Table 2-1. These
strategies demonstrate the versatility of population health interventions in
reducing the burden of illness and injury and in advancing wellness by alter-
ing conditions that affect what people eat, drink, breathe, inhabit, work and

6 That is, assuming simple cause—effect relationships.
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play with, and use (CDC, 1999; Frieden, 2010). There is also evidence that
interventions in two components of the built environment—land use (for
example, accessibility of public recreational venues) and transportation—
can affect community health (Bauman and Bull, 2007; Davison and Lawson,
2006; Ewing et al., 2002; Handy et al., 2002) in areas that relate to physical
activity, healthy eating, and obesity (Brownson et al., 2006).

Bold changes in clean air laws and tobacco taxes helped to transform
social norms and led to reductions in cigarette-smoking. Box 1-4 shows how
interventions at the population level can offer greater returns on investment
than can clinical care alone.

Evidence on the effectiveness of interventions is more substantive
when one considers the intermediate determinants and outcomes, such as
behaviors that are risk factors for chronic disease (as described above).
As one moves further upstream, to the outermost ring of the illustration
in Figure 1-2, although strong evidence links health outcomes to various
dimensions of the socioeconomic environment (such as education, income,
housing and neighborhood quality, social cohesion, and social capital) and
suggests some potential loci for interventions, there is still a dearth of evi-
dence on the most effective interventions on many topics (see Bambra et al.,

BOX 1-4
Value of Population-Level Interventions

Interventions at the population level (such as smoking laws, school programs,
and motor-vehicle safety laws) can have greater cost savings than those at the
individual level. For example, medical care accounts for the largest proportion of
the direct costs of smoking. “Men who smoke incur $15,800 (in 2002 dollars) more
in lifetime medical expenses than non-smokers, and women who smoke incur
$17,500 more than non-smokers.” In 1999, the state [CA] “spent $8,564,623 in total
health care costs directly attributable to smoking, including $4,016,568 in hospital
care, $2,060,234 in outpatient care, and $1,133,432 for prescriptions” (California
Benefits Review Program, 2006).

A 2009 RAND study shows that reducing Americans’ average intake of
sodium to the amount recommended by health officials could save the nation
billions of dollars annually in avoided medical care costs and improve the quality
of life of millions of people (RAND, 2009). The study estimates that meeting na-
tional sodium guidelines could eliminate 11 million cases of high blood pressure
nationally. In just one calendar year, that would save 312,000 quality-adjusted life
years with a monetary value of an estimated $32 billion (Palar and Sturm, 2009).
Population-based strategies (such as redesigning food-labeling information and
manufacturers’ voluntarily lowering of sodium concentrations in their products)
would have multiple health effects (such as avoiding hypertension and the resulting
cardiovascular disease and treatment) (Bibbins-Domingo et al., 2010).
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2010). Several examples—the US Head Start Program (Administration for
Children and Families, 2010) and other early child-development programs,
such as the Nurse-Family Partnership (Olds, 2002; Olds et al., 2007), or
early academic-enrichment programs (Reynolds et al., 2007)—suggest that
addressing the more upstream determinants of health can be effective.
The remaining conceptual and methodologic challenges and gaps include
defining socioeconomic environments and elucidating the complex and
interrelated pathways between many determinants and health outcomes of
interest. For example, higher levels of educational attainment are strongly
linked with better health outcomes, but there are multiple confounding
influences, including neighborhood conditions, early life experiences, and
race and ethnicity (Woolf et al., 2007). And there are challenges in linking
specific determinants of health to specific outcomes and, in cases in which
the evidence of an association is strong, in establishing what interventions
are most effective in addressing the determinants of health.

A primary challenge in research on population-based interventions is
that the traditional gold standard technique of randomized controlled tri-
als is not always feasible or appropriate in the public health context (for
example, given the complexity of causal factors and the levels on which
interventions function). However, other statistical techniques (such as
observational studies and quasi-experimental study designs) may be used
(Rosenbaum, 2002, 2010), as may tools offered by other disciplines (such
as economics and the social sciences), to demonstrate the effectiveness of
public health approaches. Such tools as health impact assessments can lead
to syntheses of the best available evidence, and predictive modeling can
supplement the evidence base (see, for example, Thomson et al., 2008).
An additional contributor to the dearth of evidence about what works to
address specific determinants of health are deficiencies in the reporting of
public health intervention research (Armstrong et al., 2008).

MEETING THE CHARGE

To meet its charge, the committee reflected on the implications of the
Affordable Care Act and the case for moving toward a population health
approach as seen through the lens of measurement of health outcomes
and system performance. The committee held three information-gathering
meetings on public health measurement and reviewed the relevant literature
(peer-reviewed journals and reports and white papers). Each meeting in-
volved an array of stakeholders (see the agendas in Appendix C). After each
information-gathering meeting, the committee met in closed session (and
held two additional meetings that were closed to the public) to allow com-
mittee deliberation and discussion. In this report’s remaining three chapters
(and seven recommendations), the committee discusses measurement-based
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system improvements to support all partners in the health system, from the
public health agencies and their clinical care counterparts to various com-
munity and private-sector organizations, in becoming more knowledgeable
about population health outcomes and their determinants and in develop-
ing, implementing, and evaluating programs, policies, and interventions to
improve health.

WHAT THIS REPORT DOES NOT ADDRESS

As discussed in this chapter and throughout the report, a population’s
health is influenced by a multitude of factors that overlap and span many
disciplines and topics. The committee aims to cover many of the topics
through its three reports—the present one and two later ones. Each is
intended to view population health improvement through a different lens
(measurement, the law, and funding). The preface of this report describes
the areas of overlap among the three overarching topics and explains that
although each has unique characteristics and effects on health, none can be
looked at exclusively without discussing the others. In the present report,
on measurement and health, the committee uses the scope of measurement
as a tool to improve population health. This report focuses on measurement
and on the US population health statistics and information system (which
collects, analyzes, and reports population health data, clinical care data, and
health-relevant information from other sectors). However, it is important
to note that the committee did not attempt to prepare a comprehensive and
systematic catalog or evaluation of all activities (national, state, and local)
to put forth health indicators or indicators of well-being. The committee
referred to two overviews of indicator efforts in the health field (Public
Health Institute, 2010; Wold, 2008) and a more general summary of key
indicators (on multiple topics beyond health, including the economy, society,
and the environment) contained in the Government Accountability Office’s
report Informing Our Nation: Improving How to Understand and Assess
the USA’s Position and Progress (GAO, 2004).

This IOM report notes topics for later reports of the committee, but it
does not examine them in any depth. For example, many of the commit-
tee’s recommendations (in Chapters 3 and 4) call for increases or changes
in resources, staffing, or allocations of funds. Other subjects related to mea-
surement that the committee will review in more detail in its later reports
on the law and funding include

® accountability,
governance (and governing bodies),
innovative ways to use the law on the basis of what is learned
though measurement,
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e inadequacy of resources available to government statistical agencies,
allocation of funding for public health agencies,
the mismatch between the targets of public health funding and the
leading causes of preventable deaths and illnesses,

¢ the public health role in monitoring clinical care quality and out-
comes through the use of personal health information, and

e the effects of health care reform on the structure of public health
agencies.

The committee continues to hold information-gathering meetings and to
research public health law and funding, and the issues noted above and
other issues identified during that process will be raised in its two forthcom-
ing reports.
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Needed: An Information Enterprise to
Drive Knowledge and Population Health
Improvement

The national preoccupation with the cost of clinical care is well found-
ed, and changes in the system are essential and urgent. However, improving
the clinical care delivery system’s efficiency and effectiveness is likely to
have only a narrow effect on the overall health of the population. Other
factors, or determinants of health—genes, behaviors, social and economic
conditions, and environmental exposures—influence health outcomes. The
national emphasis on clinical care (largely to the exclusion of other con-
tributors to health) has not led to health outcomes that are commensurate
with investments. A landmark 1974 Canadian government report provided
one of the earliest acknowledgments that clinical care alone is neither re-
sponsible for poor health outcomes nor the sole solution to health problems
(Lalonde, 1981). In the ensuing decades, the evidence supporting that thesis
has grown (see Chapter 1 for further discussion).

In the present chapter, the committee discusses the information needs
of the health system (broadly conceived) and the capacities and limitations
of the nation’s population health statistics and information system, which
consists of an array of public-sector and private-sector entities that collect,
analyze, and study data and communicate information relevant to popula-
tion health. The system’s familiar components include vital-records systems;
surveillance systems (for example, for acute conditions); and such clinical
care data sources as administrative claims databases, electronic health
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records, and federal surveys that summarize population health outcomes
(NCVHS, 2010).1

Helping communities to understand the local conditions for health and
outcomes is a necessary (but not sufficient) precursor of the work of im-
proving unfavorable socioeconomic and physical environments. Accurate,
timely, locally relevant information is crucial for the implementation of
population-focused interventions of established effectiveness and for imple-
menting and evaluating promising new strategies. In the pages that follow,
the committee discusses three sets of challenges, endeavors in which changes
are warranted to strengthen the population health statistics and information
system: adopting the determinants-of-health perspective at a fundamental
level (to complement the health system’s predominantly biomedical orienta-
tion); enhancing responsiveness to the needs of end users; and coordination
and cross-sector collaboration at the national level, beginning with the
primary federal health-statistics agency—the National Center for Health
Statistics (NCHS)—and with federal health data and statistics activities in
general.2 An additional, overarching challenge, and one to which the com-
mittee intends to return in its later report on funding, is the extreme inad-
equacy of resources available for statistical and data-gathering activities of
governmental public health agencies at all levels in general (Friedman and
Parrish, 2009b; HHS et al., 2002) and NCHS in particular (NCHS, 2008,
2009; Population Association of America, 2010).

Several related terms are used to describe concepts in the field of health
statistics and information. In common professional usage, the terms statis-
tics and measures are often used interchangeably to refer to an aggregate
data point (or set of data points) about a phenomenon, such as disease-
specific mortality in a particular age group over a given period. (Statistic
is also used in the field to indicate a type of measure, such as a mean, a
median, or a proportion.) A specific statistic or measure is commonly called
an indicator when it is widely acknowledged to be useful for monitoring
something of concern to policy-makers or to the public. Examples include
the monthly unemployment rate and the annual poverty rate as indicators
of the health of the national economy. Such indicators can be simple statis-
tics or can be quite complex; for example, many data sources go into the

I The system includes 57 vital registration jurisdictions in the United States and the entities
represented by the National Association for Public Health Statistics and Information Systems
(Schwartz, 2008).

2 The Department of Health and Human Services (HHS) Data Council plays a key role in fa-
cilitating intradepartment coordination on data and statistics issues. The council has supported
the development of the HHS Gateway to Data and Statistics (HHS, 2010d), which represents
one of several HHS efforts to make federal health data more available and accessible. The
council’s role in coordinating HHS data systems has also been discussed in a meeting of the
HHS secretary’s Advisory Committee on National Health Promotion and Disease Prevention
Objectives for 2020 (HHS, 2009).
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BOX 2-1
On Scorecards

The term scorecards is sometimes used to refer to health-indicator sets that
provide a snapshot of an area’s health (for example, How is X County compared
with a national standard, compared with Y County in a given state, or compared
with last year?). However, the term’s specific meaning in the business, educa-
tion, and clinical care settings—as a tool for internal performance evaluation (for
example, balanced scorecards)—is different from the meaning and purpose of
many health-indicator sets. The committee struggled with achieving clarity about
the seemingly overlapping meanings of the terms used in measurement and
recognized that the purposes of performance measurement, public reporting, and
mobilization are not necessarily independent or neatly separate from one another.
The lack of semantic exactness regarding health indicators has led to a conflation
of two primary meanings: “measures of health” and “measures of performance on
health.” Many public health or population health data sets (as opposed to data sets
used in the clinical care context) called scorecards or report cards are not, in fact,
intended for or capable of measuring the performance of public health agencies in
a county or state, of other organizations, or of communities in general. The com-
mittee discusses this difficulty with use of the term scorecard further in Chapter 4,
“Measurement and Accountability.”

quarterly measure of gross domestic product. In this chapter and throughout
much of the report, the committee will use the term indicators to denote
components of data sets that convey information (comparative or ranked)
about the health status of the country, states, and counties. Indicators will
also refer to a variety of existing and potential metrics used to inform, mo-
bilize, and advocate and in the context of a later discussion of measurement
in accountability (in Chapter 4).> The term scorecards is used to refer to
some of these efforts and their indicator sets (see Box 2-1 and Chapter 4
for a discussion of this term).

3 On the difference between performance measures and outcome measures: The two types
of measures may overlap in terminology and operationally. In ideal circumstances, it would be
easy to draw a straight line between cause and effect in population health, elucidating a clear
causal relationship between system inputs, such as programs or policies, and system outputs,
such as health outcomes. Sufficient resources and other capabilities would be deployed in in-
terventions supported by evidence, best practices, or strong theoretical arguments and would
move public health agencies and their partners in the direction of achieving desired outcomes.
However, health is the result of complex and dynamic interactions, data on which are often
lacking. Because the evidence needed to elucidate the pathway from specific inputs to a given
output is often incomplete, decisions as to which data to collect are challenging, and it is often
difficult to collect the needed data. This is a topic in which research and analysis, including
predictive and systems modeling, can help to elucidate the causal pathways, fill gaps in knowl-
edge, and inform a variety of decision-making and policy-making.
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THE NEED FOR A DETERMINANTS-OF-HEALTH PERSPECTIVE

Strengthening the usefulness of the population health information
system requires integrating the concept of social and environmental de-
terminants of health (discussed in detail in Chapter 1) and adopting a
population-based approach to improving health in all data-collection efforts
and in the highest level of strategic planning for the statistics and informa-
tion enterprise. Figures 2-1a and 2-1b illustrate the population health and
clinical care approaches to the sample outcomes of infant mortality and
cardiovascular disease (CVD). The figures depict how interventions and
the stakeholders involved in two or more health outcomes may overlap
and are intended to show a broader view of how population health is cre-
ated (including but going well beyond clinical care). In the figures, clinical
care delivery system interventions are depicted on the left (in blue) and
interventions or actions rooted in the ecologic—-multiple-determinants per-
spective on the right (in green). As examples of the capacity of ecologic,
population-based approaches to influence multiple health outcomes, some
domains or stakeholders with potential multiple (and overlapping) effects
are highlighted (in orange).

Successful strategies for improving both infant and cardiovascular
health require complementary interventions in multiple sectors to promote
the desired change through the feedback loops that connect them. Of note
are the synergies associated with combating the vastly different problems
of infant mortality and CVD when the interventions are generated through
a population health model. In moving from the left side of a figure toward
the right side, one is reminded of the shift in the public health community’s
perspective of the “actual causes of death,” traced in the work of McGinnis
and Foege (1993) and later Mokdad and colleagues (2004), from a largely
biomedical-model perspective (for example, with respect to heart disease,
cancer, and stroke) to one that recognizes upstream causes, including un-
healthy behaviors (for example, tobacco use, inadequate physical activity,
poor nutrition, and alcohol abuse) and the environmental conditions that
may precipitate them. Given the strong and compelling evidence of broad
social and economic influences on health, contemporary researchers describe
an even more upstream set of causes of death and poor health. It is high-
lighted in the work of the Robert Wood Johnson Commission to Build a
Healthier America (2009) and the commission’s high-profile messages that
place matters and that the influence of ZIP codes (and the socioeconomic
environments they represent) outweighs that of genetic codes. The actual
causes of death as understood today could be described as place of residence,
socioeconomic status, income inequality, discrimination, and other policy
and environmental factors (see, for example, Braveman and Egerter, 2008;
Egerter et al., 2009).

Although the importance of the upstream factors is widely recognized
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and is a subject of growing scientific research, local decision-makers who
wish to assess these factors often find it difficult to do so because of lack
of data. At the national and state levels, where more data are available on
some determinants of health, such as income and poverty, the problem may
be not a lack of data but the existence of “multiple data bases, multiple
estimates, and uncertainty about which survey produces the best numbers”
(O’Grady, 2006). The lack of accurate local data on social, environmental,
and behavioral determinants of health not only impedes policy action but
also obscures basic awareness of the issue and leaves the public uninformed
about important trends. A common presumption is that health is defined
by clinical care. How health really is improved and disease prevented or
controlled remains largely invisible to most Americans, owing in large part
to a failure to convey this information to the public. Although many organi-
zations, individuals, and groups in communities all around the country are
engaged in activities intended to target various aspects of the determinants
of health—including employment, education, housing, access to healthy
food, early childhood interventions, safe communities, livable (walkable
and accessible) communities, and fair labor standards—the linkages among
these activities and their influence on the broader health and well-being of
communities are often not made. Inadequacies in public awareness of what
creates good health and, in turn, the benefits of good health itself (such as
greater potential for economic productivity and prosperity) can be addressed
partially by the availability of reliable information about local health out-
comes and their determinants and by an effective strategy to communicate
the information to the public and decision-makers.

Multiple factors influence a population’s health heavily, but the United
States, unlike its neighbor Canada, lacks a systematic national strategy to
identify and address the set of social and environmental determinants of
health that are most responsible for health outcomes. Several European
countries have for many decades collected health data according to detailed
socioeconomic categories—for example, from income rankings to occupa-
tional hierarchies (Braveman et al., 2010). Recent Canadian and British
examples include the Canadian Senate Report on the Determinants of
Health (Mikkonen and Raphael, 2010) and the report Fair Society, Healthy
Lives: A Strategic Review of Health Inequalities in England Post-2010 (The
Marmot Review, 2010). The Affordable Care Act of 2010 (ACA) includes
components that pertain to population health and refers to the “social and
primary determinants of health” (Public Law 111-148), but the national
dialogue and federal activities that both preceded and have followed the
act’s passage have not done enough to advance public understanding of the
non-medical-care-related contributors to the health of Americans, such as
housing, built and natural environments, income, education, occupation,
culture, inequity, and discrimination. However, there are recent examples
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of the federal government’s recognition of the importance of integrating a
determinants-of-health perspective into the process of rethinking and ex-
ploring innovative changes in data collection. For example, “in 2009, the
Centers for Disease Control and Prevention (CDC), through the Behavioral
Risk Factor Surveillance System (BRFSS), introduced a ‘social context’
module, which is being used by 12 states, the District of Columbia, and 20
communities and consists of eight questions intended to assess civic engage-
ment and food, housing, and job security” (Friedman and Parrish, 2009b).

Despite a long history of efforts to prepare a national report on so-
cial (and cultural) indicators to measure progress and inform policy, the
United States lacks such an accounting (GAO, 2004). In the 1960s, there
were several attempts to prepare a national document on social indica-
tors, beginning with the Social Indicators report prepared by the American
Academy of Arts and Sciences (at the request of a federal agency) (GAO,
2004) and the 1969 publication from the Department of Health, Educa-
tion, and Welfare (DHEW)# titled Toward a Social Report (Department of
Health, Education, and Welfare, 1969). According to a Government Ac-
countability Office (GAO) report (2004), the DHEW document concluded
that “indicators on social and cultural conditions were lacking, and recom-
mended that the executive branch prepare a comprehensive social report
for the nation with emphasis on indicators to measure social change that
could be used in setting policy and goals.” In the 1970s and early 1980s,
both federal and academic or nonprofit efforts in this subject continued,
but no major centralized national or federal effort was established and
sustained. (The new National Prevention, Health Promotion, and Public
Health Council created by the ACA offers an opportunity for a “health in
all” approach to population health improvement that potentially could in-
volve interdepartmental attention to the underlying causes of poor health
in the United States.’)

A report by the Department of Health and Human Services (HHS)
and NCHS, Health, United States, 1998, had a special focus on socioeco-
nomic status and health (NCHS, 1998). Although a small subset of socio-
economic factors have been addressed in its annual updates, HHS has not
made an examination of an array of health-outcomes data by socioeco-
nomic variables a major theme since 1998. Several other federal docu-
ments focus on subjects related to determinants of health, including the
series of annual Agency for Healthcare Research and Quality (AHRQ) Na-
tional Healthcare Disparities Reports and the National Health Interview
Survey Series 10 reports (AHRQ, 2007; CDC, 2010). However, the former

4 Predecessor of today’s HHS.

5 The health-in-all-policies approach refers to crosscutting analyses that examine ramifica-
tions of all types of policy decisions for health outcomes by using such tools as health impact as-
sessments. This approach is used extensively in Europe, and to some extent in the United States.
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focus on medical care, and the latter do not consider race and economic
factors in combination (Braveman et al., 2010). Aside from those efforts,
the United States does not have a federally led national-level annual report
on the socioeconomic and environmental determinants of health.® There
have been several academic and nonprofit efforts to fill the gap in recent
years. In 1999, sociologists Marc Miringoff and Marque-Luisa Miringoff
published The Social Health of the Nation: How America Is Really Doing,
which put forward an Index of Social Health, an effort that has not been
sustained (Miringoff and Miringoff, 1999). More recently, the Social Sci-
ence Research Council created the American Human Development Project,
which publishes the annual report Measure of America (Burd-Sharpe et al.,
2010), and the Virginia Commonwealth University established its Center
on Human Needs, which gathers and communicates data on societal dis-
tress’ (Virginia Commonwealth University, 2009).

There is growing recognition of the importance of incorporating the
determinants of health in the broadest strategies for health-data collection
and for implementing effective policies to improve public health. What
remains absent is a concerted and systematic effort to capture relevant data
on the determinants and to make them easily accessible to policy-makers in
ways that are useful for making decisions, especially at the state and local
levels. The committee believes that this activity is most appropriately located
within the federal government in an effort to gather and report data on
health determinants, including disparities, which could serve as a compelling
tool for informing Americans and mobilizing action.

RESPONSIVENESS TO THE NEEDS OF END USERS

Committee members heard about the data needs of communities and
local decision-makers in its information-gathering sessions and at other
meetings (IOM, 2010b), such as a launch meeting hosted by the Institute
of Medicine (IOM) for HHS’s Community Health Data Initiative (CHDI),
which has served as a platform for publicizing the HHS Data Warehouse
operated by NCHS. Multiple participants asked about the availability of
local (for example, county, ZIP code, and census-tract) data and learned
that most of the federal population health data available currently lack that
level of specificity.

From the perspective of end users, such as local decision-makers in
general and public health officials in particular, efforts must be made to
improve the characteristics of available data, particularly completeness,

¢ The Davos Conference report on competitiveness shows that the United States lags in
determinants of health, signaling potentially worsening health outcomes in the future (Schwab
et al., 2010).

7 Societal distress is measured in five domains: food, housing, health, education, and income.
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usefulness, geographic relevance, and timeliness. The information needed
by end users resides in different administrative structures, and the data are
often not readily accessible. Federal activity, state and local contributions,
and independent supplements to data collection could be enhanced by a
more integrated approach overseen by a central body that more fully ascer-
tains and addresses state and local needs (such as sample design, populations
included, and health issues measured).

Since the middle 1990s, federal health-statistics programs, such as the
CDC National Health Interview Survey (NHIS) and the AHRQ Medical
Expenditure Panel Survey, have made great strides in increasing the timeli-
ness of reporting of data collected and, through partnerships with nonprofit
organizations, have improved their ability to provide state and local data
(Academy Health, 2004). Although there has been a consistent trend toward
timeliness and local usefulness of federal data, gaps remain because of re-
source limitations and other factors that are detailed below.

Data are partly or largely lacking on some indicators that are needed
to inform decisions and action, including environmental monitoring data
(Luck et al., 2006); chronic-disease prevalence and prevention or con-
trol (Goff et al., 2007a; Luck et al., 2006), with asthma as one example
(Mendez-Luck et al., 2007) and diabetes another (Goff et al., 2007b); data
on health behaviors, such as tobacco use; and data on aspects of the built
environment, such as housing quality—for example, the Census Bureau’s
American Housing Survey collects data every 6 years on housing quality in
metropolitan areas, but few data are available on small areas or neighbor-
hoods in some jurisdictions (Krieger and Higgins, 2002).

The existing sets of indicators generally were not designed to convey
information that can identify loci for intervention to improve health. They
are therefore unable to provide actionable insights on health that a local
official can put to use. There are also critical gaps in information where the
evidence base suggests a relationship between a given determinant and an
intermediate or distal outcome, but the methods of capturing or representing
that determinant validly and reliably are not yet developed. In such a case,
use of multiple, disconnected health indicators may not provide the appro-
priate guidance for population-based strategies for which understanding of
causal pathways between conditions and exposures and intermediate and
distal health outcomes is critical.

Communities and decision-makers need data that provide useful infor-
mation for judging the health of communities. It is crucial that the popu-
lation health statistics and information system adopt as its core mission
serving decision-makers, not simply compiling or analyzing statistics or
serving national-level planning needs. The system, and especially its federal-
government core, must determine what kinds of information are needed at
the community level (through broad consultation); ensure that such data
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are collected (both primary collection as items on population surveys and
secondary aggregation from all relevant public and private sources into da-
tabases and warehouses), updated, vetted for quality, and made accessible to
users in terms of both ease of access and localization to the community level,
and elicit feedback on completeness, usefulness, timeliness, and geographic
relevance of data in a feedback loop to the first step. One important need
is for a generic measure of health status (for example, health-adjusted life
expectancy or the equivalent) because disease-specific statistics are not suf-
ficient. The population health statistics and information system is producing
a surplus of data and indicators that are not all conducive to the assess-
ment of health. Through its CHDI and its NCHS-managed HHS Health
Indicators Warehouse, HHS has made great strides in making its data more
useful to the public by beginning to develop interactive interfaces and front
ends that serve the needs of users. This ambitious effort to make an array
of federal health data widely available (HHS, 2010a) and integrate them
with additional federal data sources on factors that influence health, such as
the US Department of Agriculture Food Environment Atlas, is intended to
inform the development of independent and potentially health-supporting
applications by multiple private-sector and public-sector (local government)
programmers and others (HHS, 2010b). However, more is needed—for ex-
ample, to develop mechanisms for collecting systematic decision-maker and
public input on the data and on current and projected user needs.

In general, the availability of statistical data decreases as one moves from
the national level to the state level and then to the local level (see Figure 2-2
and description below for more detail). Some federal data provide only
national-level information, and there are challenges to developing small-area
estimates. Several changes could help, including additional methodologic
research; the use of technologic innovations to facilitate rapid, inexpensive,
and effective local data collection; and changes in national data-collection
efforts to replace obsolete or less useful components with components of
local relevance. Attention to the needs of federal statistical efforts in this
endeavor is exemplified by the 2009 NCHS Board of Scientific Counselors
programmatic review of the National Health and Nutrition Examination
Survey (NHANES), which urged NCHS to explore “potential ways to im-
prove the cost efficiency and screening efficiency for area probability sample
recruitment by utilizing commercial data bases for household enumeration”
and called for exploring the possibilities for integrating the design of NHIS
and NHANES—a recommendation made by others (NCHS, 2009).

The US vital statistics system provides an example of several persist-
ing challenges. It is a decentralized system: localities collect data that are
then compiled by states and submitted to NCHS. However, in recent years,
delays in the availability of data have been caused by the combination of
aging collection systems (including inadequate automation) and a change
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In the context of the social and environmental determinants of health
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FIGURE 2-2 From inputs to outputs logic model.
NOTE: The thickness of some arrows denotes the present report’s focus on those
interactions.

in standards (Rothwell et al., 2004). For example, state registrars reporting
vital statistics to NCHS may have to wait up to 3 years to get analyzed and
usable data back; this constitutes a persistent lag in federal-agency reporting
(caused in large part by systemic challenges arising from the multiple state
and county collection mechanisms involved). In the interim, state and local
public health agencies may be constrained by federal statutes in their ability
to use preliminary data (Starr and Starr, 1995; personal communication,
S. Teutsch, October 2010). Some federal data-collection entities, such as
the Census Bureau, have made strides in improving access to current data,
and private sources (such as Google) often are able to make data available
quickly.

To address the challenges of incompleteness and less than optimal use-
fulness (including geographic relevance and timeliness), end users would
benefit from the establishment of more formalized processes that allow local
and state high-priority needs to be identified and aligned with data capture
at the national level. There is often a mismatch between federal health-
statistical objectives and the needs of local jurisdictions, and little progress
has been made to date in reconciling the different perspectives and ensuring
that local and state public health officials can obtain sufficient informa-
tion to guide priority-setting and other decisions. Each of the three major
federally supported population health statistics efforts—BRFSS, NHIS, and
NHANES—has its strengths and weaknesses (see discussion in Appendix
B), but they do not, collectively, fully meet the information needs of local
decision-makers and communities (for example, BRFSS generally does not
allow sub-state-level estimates, and NHANES does not contain state-specific
data). In addition, the federal and state efforts are not harmonized to maxi-
mize the use of resources and realize other efficiencies. In summary, the com-
mittee identifies two facts that present a serious challenge to coordination
and integration across geographic levels:

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

NEEDED: AN INFORMATION ENTERPRISE TO DRIVE KNOWLEDGE 47

1. “Top-down” federal data-collection efforts often rely on samples
designed to produce national or regional estimates and therefore are
not designed to collect geographically based samples large enough
to support reliable estimates and comparisons at the community
level.

2. “Bottom-up” state and local data-collection efforts often are not
standardized and coordinated with each other and with federal
efforts so as to support concatenation (“rollup”) and valid com-
parisons among communities.

The solution involves standardization and coordination. Two examples
of bottom-up coordination and standardization that work are the AHRQ
Healthcare Cost and Utilization Project, which standardizes and combines
all-payer hospital-discharge data collected by 43 states and thereby allows
local estimates and comparisons (Healthcare Cost and Utilization Project,
2010), and state cancer registries, which have improved standardization
through accreditation certification (National Program of Cancer Registries,
2010).

Research, Modeling, and Other Capabilities Needed to “Translate” Data
into Indicators That Can Inform Decision-Makers

The 2009 National Research Council report on principles and practices
for federal statistical agencies outlines a broader potential role for such an
agency as NCHS, including a more extensive role in research (NRC, 2009).
A revitalized NCHS could provide leadership for the entire population
health statistics and information enterprise (the diverse array of public and
private producers, analyzers, and conveyors of population health data) by
contributing to coordination and collaboration among government (and
private-sector) entities to conduct or support extensive analyses and re-
search, including indicator development and predictive and systems-based
modeling to improve understanding of the relationships between the deter-
minants of health and specific health outcomes, to inform cost-effectiveness
advice for decision-makers, and to meet other needs.

Timely and authoritative review of the evidence base for the relation-
ships between prominent indicators and population health outcomes is
needed to ensure that indicators reflect contemporary understanding of de-
terminants of health. For example, logic models, such as those in the Guide
to Community Preventive Services, are needed to link indicators to actions
or interventions and the evidence that supports them. Government and other
data-collection efforts, such as population-based surveys, can be improved
through regular review, methodologic improvements, and other changes.
Although NCHS data-collection efforts are periodically reviewed, the
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agency lacks the resources needed to implement necessary changes and to
conduct more frequent and extensive reviews (for example, to seek broader
input from local users and from people who have relevant methodologic
expertise). In 2008 and 2009, the NCHS Board of Scientific Counselors
conducted program reviews of NHIS and NHANES (NCHS, 2008, 2009).
Both reviews identified severe resource and staff limitations, difficulties in
meeting state and local health-information needs, and methodologic chal-
lenges and opportunities requiring more in-depth research.

The committee recognizes the extraordinary complexity of causal path-
ways in population health and the need to advance the science, through
observational studies and such tools as modeling (discussed below and
in Chapter 3), to understand the effects of determinants on each other
(Lahelma et al., 2004), to elucidate the relationships between various inputs,
intermediate outcomes, and distal (population health) outcomes, and to
improve understanding of the potential effects of various options that may
be considered by policy-makers.

Commonly used criteria to evaluate indicators include methodologic
soundness (validity, reliability, and whether collected over a long period),
feasibility (available or collectable), meaningfulness (Is the measure linked
to an evidence-based intervention, and is it relevant and actionable?), and
importance (Is it an important outcome, and is the outcome linked to
evidence-based interventions?). As one example, studies of the food environ-
ment® and individual access to healthy foods include a variety of indicators
to measure community and individual access, but there is little agreement
about which indicators are most useful on the basis of the criteria above.
Indicators used include distance from one’s home to the nearest retailer of
healthy and affordable foods, walkable distance to a grocery store (0.5 miles
is used in urban areas), level of choice (for example, access to three chain
supermarkets), ratio of fast-food outlets to supermarkets in a given area,
and number of supermarkets (or fast-food restaurants or convenience stores)
per resident. An example of the complexity that researchers encounter is
found in attempts to use the distance from one’s residence to a store as a
measure of access. However, assuming that people travel from home to the
grocery store would lead to an underestimation of access in that people
often incorporate food shopping in other trips, such as travel to work and
school (Ver Ploeg et al., 2009).

The committee believes that the field could be advanced through the
development of a research agenda on developing useful, high-quality in-
dicators. For many kinds of measurement, including measurements in the

8 The term food deserts has been brought into public consciousness by recent federal govern-
ment efforts to address the increasing problem of overweight and obesity, and it is used to refer
to geographic areas severely underserved by food retailers that sell fresh food, such as fruits
and vegetables (see, for example,Ver Ploeg et al., 2009).
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realm of the determinants of health (such as quality of housing, social co-
hesion, and access to healthy foods), there is much ambiguity about what
indicators should be used and how they should be developed or selected for
specific purposes. Some measures or indicators are more precise than oth-
ers or have better validation, documentation, and evidence of performance
characteristics. In educational attainment, for example, multiple indicators
are available, but there is little evidence to help in differentiating among
them and selecting the best ones. Indicators include highest level of school-
ing completed in adults 25 years old and older, percentage of high school
graduates, proportion of 9th graders who complete high school, proportion
of 25-year-olds with a high school diploma or an equivalent, and average
grade attained. Measures of other critical educational characteristics, such
as health literacy, are even less well developed. The creation of a reposi-
tory or clearinghouse to hold and disseminate the best knowledge in health
measurement could help to address the uncertainty about which measures
are best for the various determinants of health.

NEED FOR IMPROVED COORDINATION AT THE
NATIONAL LEVEL (INCLUDING FEDERAL AGENCIES)

NCHS and several other HHS agencies produce much of the population
health data used by academic researchers, public-sector and nonprofit col-
laborations, and many others, including a variety of local jurisdictions, to
develop or adapt indicator sets that they track and regularly report on to the
public. Many data sets and information streams feed into the health system,
but the committee asserts that the population health statistics and infor-
mation enterprise has limitations in the content (for example, useful data
and measures available for monitoring progress), processes, integration,
and coordination necessary to maximize its usefulness to the promotion of
public health and to inform the contributions of multiple stakeholders in the
system. Data are required by decision-makers and other users so that they
can understand the health of particular populations (by geographic level or
sociodemographic community), make informed decisions on interventions
to improve health outcomes, and assess whether the actions taken are hav-
ing the desired effects.

Although HHS statistical tools, such as surveys, and relevant methods
are reviewed and updated, existing processes are not sufficiently extensive,
frequent, or forward-looking, in large part because of severe resource and
staff constraints (for one example of resource constraints pertaining to
NCHS, see NCHS, 2008, 2009). On a practical level, forms, rules, and
unwieldy or non-user-friendly Web interfaces often make it difficult to ac-
cess what government data are available. Although statutory and ethical
requirements are essential, it is possible to streamline and rationalize the
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data that are available, and efforts have been undertaken to address some
of these challenges; the HHS Gateway to Data and Statistics provides an
example (HHS, 2010d). The need for increased coordination is evident in
the current state of health data; the proliferation of data sets in the ab-
sence of common, standardized health-outcome indicators (indicators of
distal health outcomes, such as disease rates, and intermediate outcomes,
such as hypertension) and indicators of community health (not aggregate
measures of individual health outcomes, such as cause-specific mortality
and morbidity, but true measures of a community’s intrinsic healthfulness
and well-being); the multiple agencies and groups collecting data often in
isolation of one another; the lack of processes for aligning local and state
information needs with data collection by federal agencies; and the lack of
processes for periodically reviewing and replacing obsolete data elements
and meeting changing needs and circumstances.

Better coordination is needed to address a cluster of related issues, in-
cluding operational inefficiencies; the lack of agreed-on standard indicators
or indicator sets that can be used to inform population health efforts at all
levels (and thus transcend the proliferation of indicator sets); the lack of
optimal coordination and linkage among sectors (for example, data sources
in the public and private sectors); inadequate strategic planning for the fu-
ture (for example, future population health information needs); and the lack
of research on the characteristics and purposes of measures (how they link
to processes or outcomes) and of a current, readily available clearinghouse
for indicators. (The challenges regarding standardization and connectivity
resemble those faced by the vast national investment in electronic health
records.)

The absence of a common framework or core set of indicators for a
given domain makes it difficult for decision-makers and health-system col-
laborators at each level (local, state, and national) to have a comprehensive,
coherent, consistent, and meaningful top-to-bottom view of the status of
and change in health over time (Bilheimer, 2010).

In its discussion about existing indicators and the need for indicators,
the committee used a schematic, or logic model, of the steps to population
health improvement, from inputs to outputs (for example, distal health
outcomes). Numerous logic models are available to depict population health
efforts and public health practice (see, for example, BARHII and PHLP,
2010; County Health Ranking, 2010; Kindig et al., 2008; Parrish, 2010;
Secretary’s Advisory Committee on National Health Promotion and Disease
Prevention Objectives for 2020, 2010). The committee adapted a simple
structure—process—outcome logic model (Donabedian, 1988) to illustrate
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both the sequence of steps between inputs and outputs in population health
and the multiple categories for measurement (see Figure 2-2).°

Although developed with awareness of the limitations of a simple,
largely linear model, the committee’s figure is provided to help in thinking
about the types of data and indicators available and needed at each step in
the process. The steps in the figure extend from resources and capabilities to
intermediate outcomes and indicators and distal outcomes. The increasingly
dark shading of the boxes shows where more indicators are available in
public health. Generally, more measures are available as one moves toward
the right side of the figure (intermediate and health outcomes), and far fewer
measures are available for resources, capacities, and processes (and from
the national level to the local). A different way to illustrate this is to focus
on the level of user (for example, national, state, and local). In Table 2-1—
which gives sample measures of obesity, smoking, and infant mortality—the
availability of useful data and information decreases as one moves from the
national to the local level and from left to right (from measures of inter-
ventions, processes, and policies to health outcomes). The determinants-of-
health box in Figure 2-2 is intended to refer largely to determinants that
can be modified by the actions of various agencies and organization in the
health system. Such determinants as genetic factors are less amenable to the
influence of system actors. Arrows between the determinants of health and
many of the boxes represent the feedback loops between determinants and
system inputs or outputs. For example, broader societal values and priori-
ties influence the availability of resources for population health activities.
Population health interventions, such as policy changes, are often designed
to influence particular determinants of health. After evaluation and research
to assess the effectiveness of an intervention on a given determinant, the
intervention may be modified or replaced.

Some indicators are available to show changes in some of the ante-
cedents of health, but they are largely measures of behavioral risk (such as
smoking rates). (However, even data of this kind are incomplete, because
national surveys do not provide information on “awareness, detection,
treatment, and control of physical inactivity, unhealthy diet, cigarette

? The classic model for assessing quality of care put forth by Donabedian includes structure,
process, and outcomes. Structure is defined as “the attributes of the settings in which care oc-
curs,” including resources (money), human resources (personnel), and organization structure.
Process refers to what is actually implemented, and outcomes are the effects of what was
implemented on the health status of patients and populations. According to Donabedian’s
model, processes are constrained by the structures in which they operate, and good processes
lead to good outcomes. Donabedian notes that this relationship must be established before
any component of the model (structure, process, outcomes) can be used to assess quality and
that “there must be preexisting knowledge of the linkage between structure and process, and
between process and outcome, before quality assessment can be undertaken” (Donabedian,
1988, p. 1745).
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TABLE 2-1 Measures Related to Obesity, Smoking, and Infant Mortality

Geographic Level

Measures of
Interventions,
Processes, and
Policies

Measures of
Intermediate
Outcomes or
Determinants

Measures of (Distal)
Health Outcomes

National
e Public health

e Food labeling

e Obesity rates

e Diabetes rates

agencies and e Federal e Smoking e Years of life
stakeholders cigarette-tax rates; number lost because of
increase of cigarettes smoking
smoked per day
e Lung-cancer
deaths
e Cardiovascular
disease (CVD)
rates
e DPrenatal e Infant mortality
insurance and premature
coverage birth
State e Trans-fat ban e Obesity rates o Diabetes rates

e Public health
agencies and

o State cigarette-

e Number of

e CVD rates

stakeholders tax increase cigarettes
smoked per day
e Frequency of e Infant mortality
prenatal visits and premature
birth
Local e Removing sodas e Walkability e Diabetes rates

e Public health
agencies and
stakeholders

from vending
machines

e Smoking-
cessation
programs
offered to
employees

e Free or low-cost
prenatal care
in community
clinics

(miles of
sidewalk vs.
miles of roads)

e Use of
antismoking
campaigns

e Maternal
smoking

e Deaths from
smoking-related
illnesses

e Infant mortality
and premature
births

NOTE: The boundaries between categories are not always clear. For example, obesity rates
may function as a measure of intermediate outcomes (a risk factor) or as a health outcome
in its own right. Some measures of intermediate outcomes may also function as measures of
community health, such as measures of walkability and recreational space.
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smoking, and obesity” (Goff et al., 2007a). Few data are available on an
array of determinants of health (exceptions include education and income
data, for which robust national and state statistics are available), and even
fewer are available at the most local level (for example, census-tract data on
educational attainment, income, and clean air) that could inform decision-
makers and communities and that may be influenced by population-level
interventions (for example, to support high school completion, to ensure
a living wage, and to reduce carbon emissions). Measures of performance
(that capture the effectiveness of efforts of the health system broadly and of
public health agencies specifically) are also less available; this is discussed
in more detail in Chapter 4.

A Wealth of Indicators

Recent years have seen rapid development of a number of health-indica-
tor sets that are based on data made available by federal agencies and other
organizations. One of the higher-profile sets is found in the series of Healthy
People initiatives from HHS. Healthy People 2010 (HP 2010) included a set
of leading health indicators (it is pertinent to the above discussion that none
of these was an indicator of social determinants of health) (HHS, 2010c).10
Despite the use of the availability of measures as one criterion for select-
ing the leading health indicators, the measures used to assess that progress
are often inadequate representations. For example, the measures for envi-
ronmental quality are exposure to secondhand smoke and air pollution as
assessed on the basis of ozone concentration. The HP 2020 process began
in 2009 (HHS, 2009); in fall 2010, a new IOM committee was formed to
identify lead objectives and health indicators for HP 2020 (IOM, 2010a).

The indicator sets and calls to action are valuable tools, and careful
thinking and effort have gone into the creation of parsimonious sets of in-
dicators that draw from data currently collected through federal and state
initiatives. They include the Community Health Status Indicators and the
County Health Rankings (Mobilizing Action Toward Community Health)
at the local level and America’s Health Rankings and the State of the USA
(SUSA) measures at the state level (and for SUSA, the national and poten-
tially the county level) (Community Health Status Indicators, 2009; SUSA,
2010; University of Wisconsin Population Health Institute, 2010).

The SUSA activity is noteworthy because its 20-indicator set was devel-
oped by an IOM committee after a long process of collaboration between
the GAO and the National Academies, a process culminating in the ACA’s
provisions for a system of key national indicators to be managed by the

10 HP 2010 leading health indicators included physical activity, overweight and obesity,
tobacco use, substance abuse, responsible sexual behavior, mental health, injury and violence,
environmental quality, immunization, and access to health care (HHS, 2010c).
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National Academies (IOM, 2008). The implementation of the provision is
still in the very early stage; final appointments and appropriations have not
yet been made. However, if a set of key health indicators for the nation is
adopted, either drawing on the existing IOM-developed health set of the
SUSA key indicators or using a different standardized set, such an action
could potentially facilitate a solution to the problem of too many discon-
nected sets. However, other kinds of standardization are also needed (for
example, with respect to education and income) because other measures
will be needed to capture the effects of all sectors on health and to reflect
changes over time. Trust for America’s Health also develops regular ranking
reports on state health issues, including expenditures and emergency pre-
paredness (Trust for America’s Health, 2010). In the realm of medical care,
the Commonwealth Fund issues annual national scorecards “on U.S. health
system performance” (Commonwealth Fund, 2009). Various other sets of
health-status indicators are available, and a wide array of organizations—
including clinical care quality entities, local governments and local public
health agencies, and private-sector groups—issue regular or sporadic reports
on health and clinical care.!’ Examples include the Take Care New York
program, which reports on 10 select indicators (Summers et al., 2009), and
Seattle-King County’s Communities Count (Seattle and King County Public
Health Department, 2010).

Other current indicator efforts focus more generally on aspects of well-
being (of which health is often a dimension) and involve nonprofit, aca-
demic, and government-based actors. A nonprofit example is the Urban In-
stitute’s National Neighborhood Indicators Partnership (GAO, 2004; Luck
et al., 2006). The Federal Interagency Forum on Child and Family Statistics
produces an annual report on the well-being of American children—for ex-
ample, America’s Children in Brief: Key National Indicators of Well-Being,
2010 (Federal Interagency Forum on Child and Family Statistics, 2010).12

Appendix B provides more detailed descriptions of the small array of
health-indicator sets listed above. The committee did not attempt to pre-
pare a comprehensive and systematic catalog or evaluation of all activities
(national, state, and local) that put forth health indicators or indicators of
well-being. However, the committee refers to two overviews of indicator
efforts in the health field (Public Health Institute, 2010; Wold, 2008) and a

11 See, for example, the Gallup—Healthways Well-Being Index, an interesting effort to gather
self-reported data on six dimensions of life that aggregates and reports by month self-reported
data that are collected daily on life situation, emotional health, physical health, healthy be-
havior, work environment, and basic access (to life’s necessities) (Gallup—Healthways, 2008).

12 In its review of the literature, the committee also became aware of the Environmental
Defense Scorecard pollution-information site that provides data by ZIP code and a variety of
indicator sets in other fields, such as education (see, for example, the No Child Left Behind
measurement efforts).
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more general summary of key indicators (on multiple topics beyond health,
including the economy, society, and the environment) in the GAO report
Informing Our Nation: Improving How to Understand and Assess the USA’s
Position and Progress (GAO, 2004).

Those many activities clearly are responsive to the need to capture and
report information that can prompt understanding and action at local,
state, and national levels and can serve as benchmarks or sentinel indicators
to spur further investigation and knowledge development. Growth in the
number of indicator sets (by one estimate, there are more than 100 indica-
tor projects at the national, state, and local levels [Rudolph, 2009]) and of
individual indicators within a set on similar subjects may cause confusion,
is inefficient, and impairs valid comparisons. The proliferation and hetero-
geneity of indicator sets can overwhelm busy decision-makers; a consistent
set is needed to provide information that can be used to guide population
health actions in the health system. Measurement strategies that are con-
sistent among communities are also central to advancing the health of the
public. Currently, different communities use different information sources,
and this limits the ability to compare communities, establish benchmarks,
and understand reasons for differences.

Boufford and Lee (2001) outlined the HHS challenge of fragmentation
and lack of coordination among 212 separate departmental data systems
in existence at the beginning of the decade and emphasized that most of
the data collection by the department focused on a small proportion of
the determinants of health, specifically, on infectious agents and medical
treatments. The 2002 document Shaping a Health Statistics Vision for
the 21st Century, a major federal-government document on the “health-
statistics enterprise,” also described multiple panels and activities and a
lack of coordination within the department, pointing out that “multiple
initiatives and forums themselves add to the perception of fragmentation
and disorganization in the overall health statistics enterprise” (HHS et al.,
2002). Other researchers have shown that there are numerous incentives
for federal funders to support the creation of program-specific public health
information systems and that this has led to the proliferation of multiple
stand-alone information systems—for example, immunization registries and
large-city National Electronic Disease Surveillance Systems separate from
those developed by states (Friedman et al., 2005; Lumpkin and Richards,
2002; Safran et al., 2007). Similar reasons (such as the urgency of filling in-
frastructure gaps) explain the lack of coordination between county and state
information systems and the fact that federal funders are not always able to
provide incentives for greater coordination (Lumpkin and Richards, 2002).

Data-collection processes in federal agencies and at state and local
levels have generally evolved in isolation from one another (Brownson et
al., 2010); information on measurement of the upstream determinants of
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health remains modest (Brownson et al., 2010); and even when there is a
good understanding of measures of a particular risk factor or outcome, they
are often not available at the requisite level of timeliness (Bilheimer, 2010),
detail, or specificity: for example, measures of cardiovascular mortality and,
in some cases, the prevalence of CVD and obesity are available locally, but
the prevalence of hypertension and data on lipid concentrations are usually
unavailable, as are measures of physical activity or nutritional status and

habits (Goff et al., 2007a).

Linking to Other Sources of Data

In its 2010 concept paper, the National Committee on Vital and Health
Statistics (NCVHS), a federal advisory committee to the secretary of HHS
staffed by NCHS, observed that “new investments in electronic health
records (EHRs) and health information exchanges are important contribu-
tors, especially for clinical care, but the benefits from these investments will
be limited unless the synergies with other types of health information are
recognized and used” (NCVHS, 2010). The report also asked for “inclusion
not just of traditional health-related data, but also of data on the full ar-
ray of determinants of health, including community attributes and cultural
context” (NCVHS, 2010).

The 2002 HHS vision of the future of health statistics similarly noted
that the “current health statistics enterprise lacks the ability to develop and
articulate effective positions and to engage with the producers of non-health
sources of data that is important to understanding health, and also lacks the
ability to effectively pursue opportunities to use data that flow from these
other producers” (HHS et al., 2002). In their review of implementation of
the 2002 vision, Friedman and Parrish (2009a) found that expert key in-
formants (including NCHS staff and former and current NCVHS members)
believed that the health-information technology effort in medical care had
had little or no effect on the population health statistics enterprise despite
the 2002 recommendation urging exploration of ways to integrate personal
clinical care data with other information streams. The limited interaction
with the private sector may be due to the staff and resource limitations
highlighted in NCHS program reviews and by others (see, for example,
Population Association of America, 2010). However, EHRs and other data
sources can both complement and be enriched by linkages to population
health data.

In addition to the rich stores of data available in HHS and other govern-
ment agencies—and efforts are under way to make them more accessible to
the public, under the Open Government Directive (Executive Office of the
President, 2009)—other data needed for population health assessment reside
in the private sector, and in many cases there is no established mechanism for
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sharing such data with the public sector, with communities, and with other
stakeholders to yield novel and potentially useful insights. Other examples
of domains of community-health measures and data sources include crime
and safety (data could include injury surveys available from public health
agencies and other data from law-enforcement agencies and private-sector
neighborhood crime-tracking programs and could be used to assess the ef-
fect of state and local gun-control laws and community policing activities);
healthy housing (a subdomain of the built environment, on which data
could include results of lead screening by public health agencies and data
from the Department of Housing and Urban Development and other agency
housing surveys, information from developers and real-estate databases, and
free online sources, all of which could be linked to census-tract pre-1970
housing and school test scores); and transportation (public health agency
data on bicycle use, pedestrians, and injuries; data from the Department of
Transportation; and private-sector data on commercial bus, rail, and other
transit—all of which could be used to assess the effect of helmet-use laws).

The examples above show how data potentially available from the
private sector could be used to augment information available from public
agencies and, in some cases, be the exclusive basis of key information about
factors that influence health in a community. Indeed, other sectors have of-
ten developed and validated useful indicators. For example, banking institu-
tions and financial-service companies may use the local ratio of full-service
banks to check-cashing facilities as a proxy measure of economic develop-
ment or at least of financial access in neighborhoods (FDIC, 2009).13 Ease in
accessing such data varies from case to case. Data from public agencies and
some commercial sources are sometimes readily accessible in publications,
public-domain websites, and interactive interfaces designed to help users to
locate information. Other relevant public health data are more difficult, and
sometimes impossible, for a public health official to retrieve. Some difficul-
ties are bureaucratic, such as procedural barriers imposed by agencies or
companies that require paperwork, data-use agreements, payment of fees,
account enrollments, or other special provisions to permit access. Some dif-
ficulties are related to quality and privacy concerns, as when agencies censor
data they consider invalid because of small samples, or to the potential to
disclose confidential information or personal identities. Some companies
consider the information proprietary and refuse to release it out of concern
that it will disclose intellectual property or yield crucial data to competitors.

Although proprietary concerns are a potential challenge to the sharing
of private-sector data, the public today can already access much of this
information readily on smart telephones, GPS devices, and Web browsers.

13 “Unbanked” persons are considered financially vulnerable because the costs of using
informal financial services, such as those of check-cashing businesses, are far greater than the
costs of using mainstream financial institutions, such as banks (see, for example, FDIC, 2009).
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BOX 2-2
Innovative Techniques and Queries for
Intersectoral Data-Gathering

e Google Searches—how many times users (in a given ZIP code) search for “flu”
or “rash” or “poison” (used by GoogleFlu [Google, 2009]).

e Netherlands—primary-care data-monitoring sites (rotating sample of practices
are compensated for daily or weekly input of patient and document data on
symptoms, use rates, medications, and the like).

e Linkage of the Health Resources and Services Administration’s Area Resource
File and Bureau of Labor Statistics data by county and metropolitan and mic-
ropolitan statistical area to data provided by health departments.

e Monitoring of select data on alcohol sales and “driving under the influence”
arrest frequency.

o Visit rates at local gyms.

e Sales of exercise equipment or by sporting goods chains.

e Funding of an “aggregator” agency (such as the Bureau of Economic Analysis,
which collects data on the gross domestic product and national income and
product accounts).

e Number of public health students in a county (data available from the Society
for Public Health Education).

It is the government public health infrastructure that has not become “hard-
wired” into the wide array of data repositories. The government public
health infrastructure needs tools and resources to use this wide array of
data repositories. Data that many marketing firms access and use could be
used to improve health. Innovative data-gathering techniques (see Box 2-2)
will include partnering with other sectors. Building connections between
public health, private data sources, and modeling enterprises would allow an
evidence base to be built that, over time, will inform and empower decision-
makers in influencing local social and environmental factors that strongly
affect the health of communities.

In many cases, data are unavailable because a source agency or busi-
ness has never been asked, does not view the sharing of such data as its
responsibility, and has not invested any effort in organizing the information
in ways that make it easy for others, particularly local community leaders,
to retrieve it. That circumstance offers a potential opportunity for public
health agency or community-organization outreach and collaboration with
business. Making available data that can be used to build the evidence
base and supporting appropriate local action and policies can give rise to
logistical, resource, and proprietary challenges. To ease burdens on a source
agency or company, such as clinical care providers that already have exten-
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sive administrative and reporting responsibilities, public health agencies and
their partners must be thoughtful about the indicators requested. Requested
data need to have a highly plausible relationship to health, and requests
for more extensive or proprietary information should be avoided whenever
possible. For example, local public health leaders may need to know only
the number of fast-food restaurants in a community; industry sources may
be glad to provide a regularly updated data set that includes the location of
the restaurants but may oppose releasing data about ingredients and sales
of individual products.

The HHS’s CHDI described earlier has made valuable information
available to users through a common platform—the HHS Data Warehouse
(HHS, 2010a). Although openness and accessibility are two worthy ends,
the committee noted that the initiative includes no intention to provide sci-
entific direction or harmony to the world of indicators, to develop standards
or unified guidance for those who use the HHS data, or to incorporate a
forward-looking dimension to the initiative—one that gathers input from
users and other information initiatives to feed into the evolution and con-
tinuous improvement of government data sets and elements to meet both the
needs of the present and those of the future. When asked about the idea of
direction or strategy, HHS staff associated with CHDI have explained that
government data should go to users without any interpretation or modifica-
tion (Park and Bilheimer, 2010). Although the committee understood the
intent of that perspective—to allow exploration and innovation from many
sources—it asserts that there is a vast difference between interpreting data
with an eye toward advocating for a specific cause or policy and a kind of
“translational” role of providing guidance on the use of data (for example,
on the development and selection of indicators), on evolving needs for data,
and on standards and methods for developing measures that can inform
public health agencies and stakeholders working to improve population
health. As discussed earlier, NCHS already receives the advice of two federal
advisory committees, but their membership could be expanded to include
representatives of other key government agencies (such as those in educa-
tion, environment, and housing), more representatives of data users (in-
cluding more public health officials or other practitioners), and researchers
(including methodologists); likewise, their channels of communication with
users, including policy analysts and decision-makers, could be enhanced to
ensure an optimal level of end-user feedback.

CONCLUDING OBSERVATIONS

One of the persistent challenges to measuring health outcomes and
one of the obstacles to any attempt to nurture standardization in the field
is that many phenomena may be measured, but the field is much more ad-
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vanced with respect to distal health outcomes (such as mortality and cancer
incidence) and intermediate outcomes (or individual-level and behavioral
determinants of health, such as smoking and obesity) than with respect to
developing a knowledge base and valid, useful indicators of more upstream
determinants of health (such as social cohesion, social support, the quality
of housing, green spaces, and stress).

Although the determinants-of-health model is not formally understood
by most members of the general public, people everywhere know what
kind of community they would want to live in: one that is safe, with good
schools, decent and affordable housing, access to healthful food, essential
retail services, high-quality clinical care, and social and policy conditions
that facilitate the financial and physical means to access all of these. Show-
ing that some of the things people want can also improve their health is an
important message in furthering the health of communities. Describing the
evidence that links healthy communities to better health outcomes—that
is, referring not to communities with healthy people but to communities
that have the ingredients to support good health—must become part of the
national and local narrative about health. Measurement provides the critical
information for that narrative.

Measuring health-improvement processes and determinants with fi-
delity, understanding their relationship to the nation’s well-being, and
designing effective interventions all rest on harvesting information in a
manner that is understandable, valid, timely, accurate, and integrated. The
committee believes that measurement and reporting of information on
health determinants and their associated outcomes can play an important
role in galvanizing action by the myriad stakeholders that are in a position
to influence population health.!* The committee recognizes that measure-
ment is a necessary but not sufficient ingredient for advancing population
health. Other ingredients include addressing conflicting values, resource
constraints, and a lack of political will at various levels of government and
among stakeholders. Achieving population health will require a fundamen-
tal reconceptualization of health by the public and, similarly challenging,
by decision-makers informed by coherent, relevant measures that can be
monitored and acted on at the national, state, and local levels.

The committee has found that improved coordination and enhanced
(for example, modernized) and new capacities are needed to strengthen the
nation’s population health statistics and information system. Federal statisti-

14 Allocating a greater proportion of the US health dollar for population health would align
national action with mounting evidence that socioecologic factors—the social and physi-
cal environment and government policies (protections, prohibitions, defaults, rewards, and
incentives) that lead to particular levels of income, educational achievement, environmental
exposure, and access to such necessities as nutritious food—have far greater effects on a na-
tion’s health than do actions at the individual level.
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cal agencies, especially NCHS, have a central role to play, but collaboration
and communication are needed among geographic levels and among sectors,
given the wealth of information available in the private and nonprofit sec-
tors that is often not integrated with government information to inform end
users. The population health statistics and information system as a whole
can play a more robust role in supporting the development of standardized
indicator sets to demonstrate high-profile facts about the health of the na-
tion, state, or community. However, the nation’s population health statistics
and information system will need revitalized leadership, including leadership
by the nation’s primary health statistics agency. That would require updating
NCHS’s mission to broaden its activities (going beyond improvement in its
ability to perform its statutory duties to conducting more research on and
interacting with users about, and providing scientific guidance pertinent to,
its statistical work and translating NCHS and other data into indicators),
enhancing the agency’s capacities and ability to coordinate, as well as ex-
panding its resources. Chapter 3 discusses in detail some solutions (including
six recommendations) to the three sets of challenges just described.
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Measuring Health for Improved
Decisions and Performance

In this chapter, the committee presents six recommendations to address
the challenges described in Chapter 2: (1) improving coordination at the
national level, beginning with the primary federal health statistics agency
(the National Center for Health Statistics [NCHS]) and with federal health
data and statistics activities in generall; (2) adopting the determinants of
health perspective at a fundamental level (to complement the health system’s
predominantly biomedical orientation); and (3) enhancing responsiveness of
the population health information system to the needs of end users.

IMPROVING COORDINATION AT THE NATIONAL LEVEL

Critical to progress on these challenges is leadership at the federal level,
largely by Department of Health and Human Services (HHS). While HHS
has 30 statistical offices and programs, NCHS, which is located within the
Centers for Disease Control and Prevention, is the nation’s lead health-
statistics agency (NRC, 2009). Although the array of information produced
by those multiple efforts is rich, its great fragmentation—and overlap,
suboptimal coordination, and remaining unaddressed gaps (for example,
in data elements and in research needed to improve the quality, usefulness,

1 The HHS Data Council plays a key role in facilitating intradepartmental coordination on
data and statistics issues. The Council has supported the development of the HHS Gateway to
Data and Statistics (HHS, 2010), which represents one of several HHS efforts to make federal
health data more available and accessible. The Council’s role in coordinating HHS data systems
has also been discussed at a meeting of the Secretary’s Advisory Committee on National Health
Promotion and Disease Prevention Objectives for 2020 (HHS, 2009b).
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and breadth of the information available)—makes the utility of the system’s
combined efforts less than it should be.

Many of the data sets described in Chapter 2 are built from core data el-
ements that have been static for many years and reflect the sum of the health
of individuals with few data on measures of the health of a community. The
committee’s vision of measurement includes both a reconsideration of the
use of older measures that may be less amenable to local action and account-
ability and the building of new measures and potentially new measurement
systems that report on more recently recognized loci for intervention.

NCHS’s current mission is “to provide statistical information that will
guide actions and policies to improve the health of the American people.
As the Nation’s principal health statistics agency, NCHS leads the way with
accurate, relevant, and timely data” (CDC, 2009). Although recognizing the
statutory underpinnings of its mission, the committee believes that the cur-
rent implementation of the NCHS mission is too limited (e.g., to conducting
surveys). The 2002 HHS document Developing a 21st Century Vision for
Health Statistics states that the NCHS vision should (HHS, 2002)

Reflect all manifestations of health and health care delivery.
Encompass population health, transactions between the population
and the health care delivery system, and the health care delivery
system.

e Address the relationship and potential synergy between public and
private health data sets and national, state, and locally maintained
data.

Those three points are congruent with the committee’s findings about
the statistics and information system’s needs, gaps, and opportunities.
NCHS’s current mission statement and the committee’s understanding of
the agency’s scope of work suggest that its current role consists primarily of
conducting several major surveys on population health, as well as managing
the nation’s vital statistics system and managing surveys of nursing homes,
hospitals, outpatient facilities, and other clinical care providers (NRC,
2009). The committee believes that NCHS can and should play a broader
leadership role in the population health information system, expanding its
analytic capabilities, its research activities, its ability to collaborate with
those who use its data, and its ability to help to modernize and integrate the
system. Transforming the way the mission of NCHS is implemented could
broaden the array of activities in which NCHS engages beyond surveys
and basic statistical work and toward activities that facilitate and provide
guidance for the “translation” of data into information and knowledge that
decision-makers and communities can use.

Facilitating a more highly integrated data system and a national popula-
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tion health measurement strategy requires both governance and a high level
of scientific guidance. In this chapter, the committee believes that NCHS, as
the lead national health-statistics agency, must be strengthened to improve
its ability to lead a system-wide effort toward better coordination and, as
discussed below, enhanced information capacities for the health system.
It is important to note here the roles of two federal advisory committees
affiliated with NCHS: the Board of Scientific Counselors, which provides
advice to NCHS, and the National Committee on Vital and Health Statistics
(NCVHS), which is chartered to advise the secretary of HHS but is staffed in
NCHS and closely identified with its work. NCVHS also has a population
health subcommittee.?

The committee recognizes that two provisions of the Affordable Care
Act (ACA)3 have potential pertinence to strengthening the nation’s popula-
tion health information system. First, and most important, the new National
Prevention, Health Promotion, and Public Health Council (NPHPPHC)—
comprised of twelve cabinet secretaries and agency heads, under the leader-
ship of the Surgeon General (Public Law 111-148)—offers an unprecedented
opportunity for all sectors of government to come together around a de
facto Health in All Policies effort. In recent years, there have been efforts
around the country to examine the ramifications of all types of policy deci-
sions on health outcomes, by using such tools as health impact assessments,
as part of an approach called Health in All Policies, which calls for consider-
ing the health effects of all government policies and is internationally used
(for example, in the European Union) (CDC, 2010b; Koivusalo, 2010). The
council is to make “recommendations to the President and the Congress
concerning the most pressing health issues confronting the United States and
changes in Federal policy to achieve national wellness, health promotion,
and public health goals, including the reduction of tobacco use, sedentary
behavior, and poor nutrition” (Congressional Research Service, 2010).

The executive order establishing the council creates a forum for collabo-
ration and coordination among twelve federal departments and agencies
that have roles with implications for population health. For the purposes of
enhancing the nation’s population health information system, the council’s
composition (for example, the inclusion of other agencies) could provide
an independent or fresh perspective from outside HHS that could be useful
in supporting the department and NCHS (in addition to ensuring that the
transformation of NCHS takes place as a primary requirement for meeting

2 The Subcommittee focuses on both “(1) population-based data such as vital statistics and
health surveys concerning the U.S. population generally and (2) data about specific vulnerable
groups within the population which are disadvantaged by virtue of their special health needs,
economic status, race and ethnicity, disability, age, or area of residence” (NCVHS, 2008).

3 The Patient Protection and Affordable Care Act and the Health Care and Education Af-
fordability Reconciliation Act, known jointly as the Affordable Care Act (ACA).
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the nation’s population health information needs). The council’s work could
have ramifications for cross-department information and data efforts. For
example, as discussed in Chapter 2 and below, data on determinants of
health reside in many government agencies outside HHS, and linkages to
make such data available to the public health community are not optimally
developed or are in very early stages of development (the US Department
of Agriculture Food Environment Atlas is an exception; see USDA, 2010).
The council, under the leadership of the surgeon general, has been charged
with preparing a national prevention strategy and an annual report on its
progress in implementing the strategy.

Second, the act includes a provision to establish a Key National Indica-
tors Initiative (Congressional Research Service, 2010). The initiative will
develop and disseminate key indicators on health, education, the economy,
agriculture, transportation, and other parts of American society in recogni-
tion of the cross-cutting information needs involved in forming a full picture
of the status of American society. With respect to health, it could create a
forum for integrating data from different levels of government and sectors.

A stronger and adequately resourced NCHS would be in a position to
play a coordinating and leadership role in rationalizing, harmonizing, and
integrating population health data collection, analysis, and reporting efforts
and to provide scientific guidance on developing and selecting indicators and
reflecting on the effects of various determinants of health. In continually
reviewing the nation’s population health information system and its contri-
butions to understanding health at the community and subpopulation level,
NCHS could facilitate a move toward a more coherent system. In reviewing
the major domains in which data are collected, the agency could call for new
indicators to be added and for those of decreasing relevance to be culled.
The process could be likened to those in other important societal arenas,
such as changing the components of the consumer price index or the stocks
included in the Dow Jones Industrial Average.

In its 2009 report Principles and Practices for a Federal Statistical
Agency (Fourth Edition), the National Research Council’s Committee on
National Statistics outlined the key characteristics and roles for such agen-
cies as NCHS, including Practice 8 (an active research program intended to
improve data content and the design and operation of data collection and
to make information more useful to decision-makers) and Practice 11 (co-
ordination and cooperation with other statistical agencies) (NRC, 2009). As
noted in Chapter 2, two recent external reviews of NCHS’s National Health
Interview Survey (NHIS) and its National Health and Nutrition Examina-
tion Survey have found that the agency needs greater financial and staff
resources to undertake improvements in these major statistical activities,
including methodologic and other research (NCHS, 2008, 2009). Three-
fourths of NCHS’s estimated budget supports the purchase of data collec-
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tion and reporting services from state and local governments, the Bureau of
the Census, and private contractors (NRC, 2009), leaving few resources to
support those other critical endeavors.

The committee has learned that others have examined the nation’s
health statistics and information system and have suggested ways to en-
hance coordination and integration to serve the overarching objective of
improving population health. Proposals have included a call, in the 2002
HHS document Shaping a Health Statistics Vision for the 21st Century, for
an “integrating hub” to facilitate coordination of statistical activities within
HHS (HHS et al., 2002) and a call for a population health record (Friedman
and Parrish, 2010).

In its information-gathering sessions, the committee learned from public
health practitioners that they often lack local-level data needed for funda-
mental planning and priority-setting and that federally produced statistics or
measures meet only some of their information needs (IOM, 2010a,b). The
committee heard repeatedly that the federal government’s own efforts to col-
lect health-related data have historically occurred in silos (e.g., along vertical
programmatic lines, with little or insufficient cross-cutting integration and
collaboration) both within HHS and with other government departments
and agencies. The population health information system as a whole is not
ideally structured to facilitate interaction, collaboration, and data exchange
and integration between the public and private sectors.

Another concern is minimizing inefficiencies to avoid burdensome
procedures and costs for agencies and organizations, such as requests to
provide the same data in different formats to different national, state, or
local entities. Coordination is necessary to facilitate user access to data that
originate from different government sources. That suggests the need for
coordination to establish systems that maximize efficiency, streamline bu-
reaucratic procedures, and expand the new HHS data warehouse (through
the Community Health Data Initiative [CHDI] effort) while facilitating the
integration of data from different sources on population health into an ac-
cessible, well-designed, and interactive interface to enable users to obtain
relevant data at the geographic level of interest easily (see Chapter 2 and
Appendix B discussion of CHDI, which represents a start).

Given the challenging nature of coordination and integration and the
centrality of the need, the committee believes that a patchwork approach
will not be adequate to meet the information needs of the health system.
Comprehensive change, beginning at the core of federal work in this field,
is needed to lead the way in addressing the gaps discussed in Chapter 2
and to support the development of a population health information system
capable of responding to and forecasting the opportunities and meeting the
challenges of the next decade and beyond.
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Recommendation 1

The committee recommends that:

1. The Secretary of Health and Human Services transform the
mission of the National Center for Health Statistics to provide
leadership to a renewed population health information system
through enhanced coordination, new capacities, and better inte-
gration of the determinants of health.

2. The National Prevention, Health Promotion, and Public Health
Council include in its annual report to Congress on its national
prevention and health-promotion strategy an update on the prog-
ress of the National Center for Health Statistics transformation.

The committee believes that NCHS is the right body to provide leader-
ship in changing the nation’s population health information system because
it is the nation’s main health-statistics entity, has a long history of work and
accomplishment, and has many of the requisite connections with other fed-
eral agencies. Although federal agencies depend to a large extent on political
realities and therefore have some limitations of independence, the committee
was not able to envision a sustainable source of funding that would support
a new public—private entity charged with playing the major coordinating
role that it has described. The committee believes that the reporting struc-
ture laid out below, which includes an accountability mechanism, could
help to buffer the agency against political vicissitudes that may affect its
evolution to greater strength and capability.

The transformation of NCHS will require changes in the agency’s mis-
sion (or, more specifically, its implementation), capabilities, authority, and
resources. Its current output is largely statistically analyzed data, but as
described in this chapter, its role needs to be broadened to include capaci-
ties and activities to translate data into information and to conduct related
research, such as research on the development and construction of indica-
tors. Although “analysis by a statistical agency does not advocate policies or
take partisan positions” (NRC, 2009), the committee believes that there is
a substantial difference between advocacy and playing an active and central
role in improving the quality and usefulness of indicators and other tools
for disseminating population health information and enhancing the research
infrastructure and agenda to support these activities.

An independent and influential external body will be necessary to over-
see the progress of the transformation. Given the cross-cutting nature of
the new NPHPPHC and the fundamental value and necessity of population
health information for the prevention and health-promotion strategy that
it is charged to develop, the committee believes that the council (with input
from their Advisory Group on Prevention, Health Promotion, and Integra-
tive and Public Health, which can provide input from other sectors) can play
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an important role in monitoring changes in NCHS that can support or fa-
cilitate improvements in the nation’s population health information system
as a whole. A considerable challenge is that NCHS will require continuing
funding outside the political process. Although statistical agencies, such as
NCHS, do not advocate, some of the information they produce could sug-
gest or lead to action that is not consonant with particular political agendas.
A possible solution would be to devote a portion of HHS funds to NCHS
without requiring yearly appropriations.

The national prevention and health-promotion strategy is intended to
include specific goals, and the NPHPPHC is asked to describe “corrective
actions recommended by the Council and actions taken by relevant agen-
cies and organizations to meet” the goals.* The committee believes that
NCVHS, working at the behest of the secretary of HHS, may serve as a
technical resource to the NPHPPHC in evaluating the success of NCHS’s
transformation (and the NCVHS Subcommittee on Population Health has
additional expertise that would lend itself to this task, although it would
need to include public health practice and community development). Al-
though the executive order establishing the council does not explicitly refer
to the centrality of statistics and measurement (and this is not one of the
kinds of expertise listed in the charter of the advisory group of the council,
which is still under development), the committee notes that the council’s first
annual report lists eight principles that guide its work, including reviewing
“data on the leading and underlying causes of death” as part of its focus
on prevention (National Prevention Health Promotion and Public Health
Council, 2010).

An adequately resourced and transformed NCHS would possess the
mission, capabilities, resources, and authority to improve aspects of current
activities and to undertake new activities. NCHS could

e Coordinate research on and support the development of—within
HHS and in collaboration with relevant stakeholders—several
population health information tools and processes described in
recommendations elsewhere in this chapter:

o A standardized set of measures of community health (see Recom-
mendation 2).

o A standardized set of health-outcome indicators that can be used
at the national, state, and local levels (see Recommendation 2).

o A summary measure of population health (see Recommendation 2).

o Modeling to elucidate the complex relationships between health
and its determinants (see Recommendation 6).

4 Executive Order No. 13544, 75 Fed. Reg. 33983 (June 10, 2010). http://edocket.access.
gpo.gov/2010/pdf/2010-14613.pdf (accessed June 14, 2010).
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e  Modernize national data sets to concentrate on indicators known
to be pertinent to many conditions (for example, by combining
NHIS, the Behavioral Risk Factor Surveillance System, and other
questions about important social and environmental determinants
not currently tracked in the data sets) and focus less on specific
disease data sets.

e  Make recommendations about modern survey methods to collect
more valid data efficiently. Modernizing could include better ways
of performing household surveys, collecting responses electronical-
ly, and maximizing opportunities afforded by the shift from landline
telephones to mobile phones.

e Provide leadership in the uniform application of novel analytic
tools.

e Collaborate with other health-related government agencies, includ-
ing on the collection of (and acting on) information on their user
experience, their needs, and their use of available statistics.

NCHS already has strong or growing collaborative relationships with
an array of federal departments and agencies, such as the Bureau of the Cen-
sus and various HHS agencies and statistical units. NCHS could strengthen
or cultivate additional linkages with other federal departments that produce
statistics and information relevant to population health—such as the De-
partments of Agriculture, Transportation, Labor, and Education—and with
external (private-sector) data organizations.

The committee acknowledges that calling for strengthening of a govern-
ment agency does not address the fundamental need for coordination among
public- and private-sector data sources. However, it is pleased to note (and
endorses) the NPHPPHC’s guiding principle pertaining to public—private
collaboration (National Prevention Health Promotion and Public Health
Council, 2010), and believes that a federal advisory committee like NCVHS
(which includes private-sector representatives, whose numbers could be
expanded) can play a role in facilitating interactions between, for example,
government and business.

Bringing Coherence to Indicators

Building an understanding of the forces that shape and create health
requires development and testing of new and evolving indicators and
continuing tests of their relationships to one another—for example, as
facilitated by modeling. On the pages that follow, the committee describes
indicators that are inadequately developed (community-health indicators),
require rationalization and standardization (health-outcome indicators for
national, state, and local data sets), or are in evolution (summary measures
of population health).
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A Standard Set of Community-Health Indicators

Chapter 2 summarized recent efforts to measure the health of commu-
nities and present the results as a ranking or in comparative fashion (Com-
munities Count, 2008; Community Health Status Indicators, 2009; County
Health Rankings, 2010; Saskatoon Regional Health Authority, 2007). Most
of the indicators produced by such efforts are aggregations of various health
and risk measures of individuals at specific times rather than measures of the
overall health of communities in and of themselves (i.e., the health of the
social and physical environments in a community). The current usage of the
term community health indicators differs somewhat from the committee’s
thinking about true measures of community health that convey information
about characteristics of the community as opposed to aggregated data on
its individual members.

Community-health indicators pertain largely to the local level. Consen-
sus on the appropriate domains and indicators at this time is either impos-
sible or extremely challenging. For example, there are different measures of
“walkability” in a community—some that have been used in studies, such as
pedestrian facilities (for example, sidewalk completeness and traffic-signal
density) and street connectivity (street and intersection density), and some
that have been included in municipal or community reports (for example,
the ratio of sidewalks to roads in a community and the distance to such ame-
nities as grocery stores, libraries, and parks; see, for example, Jakubowski
and Frumkin, 2010; Zhu and Lee, 2008). Similarly, for healthy-food access
or availability, there is no consensus about what indicators are best for dif-
ferent purposes—whether to select the ratio of convenience stores to grocery
stores, the prevalence of fast-food outlets, or some other metric—and indi-
cator validation has only recently begun (Glanz, 2009; Lytle, 2009). Social
cohesion, trust, and support; health literacy; social vibrancy; and different
types of environments all require consensus with respect to specific indica-
tors (Lantz and Pritchard, 2010) that could be used and tested to further
develop a balanced portfolio of community-health indicators. There also
is no high-quality, widely accepted overarching measure of environmental
health from an exposure perspective, although there are several focused
measures, such as ozone and PM, ; (Jakubowski and Frumkin, 2010). Both
a more robust set of indicators and a set of criteria for selecting among them
are needed (as an example, see Healthy People 2020 [HP 2020] criteria for
selecting objectives [HHS, 2009a]).

Beyond their direct effects on the health of individuals, social, envi-
ronmental, and economic factors rooted in communities also influence the
overall health of communities, which in turn influences the health of indi-
viduals. (Chapter 1 summarizes some of the evidence on the determinants
of health.) Community-health indicators are needed to capture, understand,
and describe those factors to community members and to decision-makers.
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Domains that require representation include aspects of the physical environ-
ment (such as sidewalks, pollution, green space, and housing), of social sup-
port (such as cohesion, social capital, and social efficacy and engagement),
and of community vibrancy (such as participation in the arts and sports).
The literature exploring the use of those indicators is developing. Some of
the domains that may serve as examples include

e Income and income distribution, education, unemployment and job
security, employment and working conditions, early-childhood de-
velopment, food insecurity, housing, social exclusion, social-safety
network, sex, and race (Mikkonen and Raphael, 2010).

e Scope of early-childhood development programs, education and
skills, employment and good jobs, minimum income for healthy
living, and healthy communities (community capital) (The Marmot
Review, 2010).

e Food and water, housing, a nonhazardous work environment, a
nonhazardous physical environment, security in childhood, impor-
tant primary relationships, economic security, physical security, and
education (Doyle and Gough, 1991).

To track and understand those domains, public health agencies and
their health-system partners at state and local levels require data from
other sectors. For example, a local public health agency may have access
to some indicators of the social determinants of health, such as educational
attainment and income, but not to others, including more complex (or less
well-understood or well-defined) community features or resources, such
as social capital (Drukker et al., 2005; Prentice, 2006), the availability of
healthy and fresh foods in the community, or the health literacy of its inhab-
itants. An employer or school planning department may need data on the
community’s use of public recreational venues, such as parks, in developing
physical-activity interventions.

The presence of smoking restrictions, requirements of menu labeling
(before the ACA provision that pre-empted such local and state laws),
pedistrian-friendly planning, and effective regulation of the clinical care sys-
tem are all examples of regulatory and enforcement environments as good
markers of aspects of community health (e.g., National Complete Streets
Coalition, 2010).> Communities that have higher levels of civic engagement

5 One example of a potential area for legislative attention pertaining to the built environment
is found in the work of the National Complete Streets Coalition. The coalition is a diverse
partnership advocating for national, state, and local legislative action to institute “complete
street” policies (e.g., policies that influence transportation planning and seek to ensure that
transportation in all communities is optimally safe, results in lower emissions, and facilitates
increased physical activity) (National Complete Streets Coalition, 2010).
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and similar characteristics are typically better equipped than others to enact
policies that change environmental conditions to foster healthier behaviors
(such as access to healthy foods and places for physical activity). Access
to supermarkets and healthy food sources (and, conversely, the density of
fast-food outlets, convenience stores, and liquor stores) is of established
relevance to overweight and obesity and thus points to potentially important
indicators of community health that could be routinely collected and shared.

In summary, although a number of national indicator sets include a few
indicators of broad social determinants of health, the committee believes
that unified guidance is needed to describe and build an evidence base for
an actionable set of additional indicators that would support community
decision-making with respect to local health-promoting initiatives. Data
availability and research elucidating causal pathways may pose limitations,
and the committee believes that galvanizing local partners to work in con-
cert toward health gains will require a shared understanding of the factors
that influence the health of communities. Developing that understanding
rests on capturing new indicators and exploring their utility through ex-
perimental and observational studies and modeling.

The committee finds that many of the so-called community indicators
that are in use focus largely on aggregates of individuals’ social risk fac-
tors, such as income and education, such health outcomes as mortality and
disease-specific morbidity rates, and such individual risk factors as smok-
ing. The committee recognizes that the evidence base available in many
of the categories discussed here, including geographic relevance, is under-
developed. It believes that knowing and communicating about the health
of communities is essential for informing health-improvement efforts. Small
area (community level) analysis is critical to identifying disparities, such as
vulnerable subpopulations with considerably poorer health outcomes than
those of the larger population (e.g., a metropolitan statistical area) within
which they are embedded. The committee acknowledges the need for re-
sources in capturing new information and understanding it.

A Standard Set of Health-Outcome Indicators

As discussed in Chapter 2, indicators of population health in the United
States currently form a rich amalgam rather than a coherent whole that can
be used in public health practice in a way that is considered and consistent
over time. Although several existing measurement efforts described in
Chapter 2 include a variety of health outcomes (i.e., distal outcomes such as
disease rates and disease-specific mortality rates), and although such indica-
tors are sometimes similar from one set to another and based on similar or
identical sources of data, no standardized set of indicators has been vetted
and found to be useful in serving population health planning at all levels.
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The many sets of health indicators currently in use arose, understandably,
to meet users’ varied needs. However, the existence of many indicator sets
precludes gaining a single, coherent picture of population health in a con-
sistent manner among communities and regions. Similarly, federal data sets
and state and local efforts are not coordinated to the fullest extent to ensure
efficiency and completeness, usefulness, and timeliness of the data. That can
limit the ability of data-collection efforts to add relevant new indicators as
the science develops and to discard indicators that are no longer useful. The
committee believes that developing a core set of health-outcome indicators
that identify priority health outcomes (aggregate distal individual health
outcomes and indicators of behavioral risk) is a necessary step in a broader
process to improve coordination and local-to-national relevance of data
collection and indicator reporting efforts; however, such a set would not
meet all needs, and it would need to evolve.

Indicators of health outcomes pertain to all geographic levels and refer
to distal outcomes, such as disease and death. Such indicators are currently
found in indicator sets like those described above. A core standardized set
of indicators would ideally reflect a convergence of national, state, and lo-
cal priorities, preferably embedded in a major national initiative, such as
HP 2020 or the Key National Indicators Initiative. It would facilitate “ap-
ples to apples” comparisons of jurisdictions, allow the aggregation of local
data to yield national figures, and support the linkage of national objectives,
such as those in the Healthy People effort, to state and local objectives.

Summary Measures of Population Health

Because a summary measure of population health, described in detail
below, would serve as a marker of the progress of the nation and its com-
munities in improving health, it is important that it be implemented in
data-collection and public communication efforts at the federal, state, and
local levels. The committee believes that public officials need to take steps
to educate Americans about the meaning of summary measures of popula-
tion health and their linkage to determinants that are amenable to action at
individual and societal levels.

Summary measures of population health that integrate information
about mortality and morbidity are distal-outcomes measures that permit
public health professionals, academicians, and decision-makers to under-
stand trends in the health of populations and subpopulations. Referred to
also as health-adjusted life years (HALYs), these measures have been used
in local public health practice (Kominski et al., 2002) and in international
settings (Ferrer et al., 2002; MclIntosh et al., 2009; Murray et al., 2002) to
establish distributions and burdens of disease, and they are routinely used
in other nations to inform resource-allocation priorities in public health and
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clinical care (for an Australian example, see Mitchell et al., 2009; for a Brit-
ish example, see Pearson and Rawlins, 20035; for an overview of use in other
countries, see Neumann and Greenberg, 2009). Despite continuing develop-
ment and validation by US and foreign academicians of the health-related
quality-of-life measures on which HALY's are built, US health professionals
and decision-makers have been slow to adopt them (Fryback et al., 2007).

In the United States and internationally, mortality-based indicators
have functioned as the predominant final-outcome measure of the health of
populations. Life expectancy and death rates provide important information
about the different experience of nations, communities, and subpopula-
tions. Disaggregated and presented by region and sociodemographic char-
acteristic, they furnish critical information about health status and health
inequalities that can be readily understood by decision-makers and members
of the public. However, life expectancy is a blunt tool. It cannot capture
the diminution in life experience and capacities that is associated with the
chronic illnesses and injuries that are of increasing prevalence in modern
society. Lessening of the burden of disease and attendant improvement in
health-related quality of life are important objectives of population-based
and clinical care delivery interventions. For example, use of life expectancy
does not capture any information about the gains associated with the better
dentition that accompanies fluoridated water or the better vision achieved
with cataract surgery, and it only incompletely captures the effects of obe-
sity and its sequelae (for example, arthritis and diabetes) on the health of
Americans.

Representing the aggregate disease burden of a population requires a
measurement system that captures the effects of morbidity as well as mor-
tality. Over the last 35 years, there has been substantial development of
measures of health status and of health-related quality of life. Some of the
measures are specific to particular organ systems. For example, the Arthritis
Impact Measurement Scale considers the quality of life of people who have
arthritis (Meenan et al., 1982). The 25-item National Eye Institute Vision
Functioning Questionnaire records the effect of visual disturbance on func-
tioning and quality of life (Mangione et al., 2001). Those disease-specific
measures are well validated and used clinically, but they do not allow assess-
ments of the relative contributions of particular diseases or conditions to the
overall health of populations. For example, effects on functional limitation
on the basis of pain and on the basis of visual deficit cannot be captured
with the same measure. In addition, comorbidities increase as a population
ages, and disease-specific measures cannot chart the cumulative impact of
arthritis, visual impairment, and obesity.

To address those limitations, generic measures that are not tied to any
disease or condition have been developed. Under the umbrella of HALYs
are quality-adjusted life years (QALYs) and disability-adjusted life years
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(DALYs), both of which allow the quantification of effects of disease and
social determinants on health and permit the study of how clinical care and
population-based interventions can alter them. Although both QALYs and
DALYs create combined estimates of morbidity and mortality, the func-
tions they were originally envisioned as serving—DALYSs to capture global
burden of disease, and QALYSs as an outcome measure in cost-effectiveness
studies—led to different approaches to capturing their morbidity aspects
(Gold et al., 2002). From a practical perspective, both are currently used to
serve either function, but in the United States and in Canada, the dominant
form of HALY in use is the QALY.

QALYs are built from descriptive systems that include dimensions of
function and symptomatology that are widely understood (e.g., in different
cultural contexts) to characterize the varying effects of disease and disability
on functioning. Health-related quality of life (HRQL) measures combine
two sources of information: health states and health weights. Health states
categorize levels of functioning in domains that include physical activity,
mobility, pain, cognition, and mental state. Once a particular health state
is described with respect to levels of function in different domains, informa-
tion is collected from a representative sample of the community to weight
the value of the health state relative to others. The point of the weighting is
to capture the desirability of the health state (composed of many domains
at levels of function) with a single number that can allow comparisons
among diseases and conditions. Different techniques are used to aggregate
responses into a single number on a 0-1 scale (where 0 = death and 1 =
perfect health) that represents the average value of that health state in a
population. The weight associated with a particular health state is the aver-
age of the preferences for that state in a sample of people in the community
(Gold et al., 1996).

As with life expectancy, the average HRQL of different populations
and across all health conditions can be examined on the basis of geography,
demography, and other environmental and social determinants of health.
The HRQL of a representative sample of Americans has been shown to
be higher in groups that have more education and income and is inversely
related to age (Lubetkin et al., 2005).

In the final step in creating summary measures of population health,
the life expectancy of a population is combined with its HRQL to create
“health-adjusted life expectancy” (HALE). (For a more detailed accounting,
see Asada, 2010; Erickson, 1998; Gold and Muennig, 2002; Gold et al.,
1996; IOM, 1998; Murray and Lopez, 2000; Murray et al., 2000; Pearcy
and Keppel, 2002; Stiefel et al., 2010.) The relationships of the different
indicators are illustrated in Figure 3-1.

HALE and HALYs represent the effects of any health condition and
allow aggregation across all the conditions that can affect a population.
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FIGURE 3-1 Data pyramid for population health.
SOURCE: Fryback, 2010, adapted from Wolfson.

They can provide information on the effects of particular illnesses, such
as diabetes or cancer, on the health of a population (Boswell-Purdy et al.,
2007; Manuel and Schultz, 2004). They can provide insight into regional
differences associated with behavioral risk factors, such as smoking levels
(Jia and Lubetkin, 2010). They can also allow examination of the health
experiences of subpopulations by race and ethnicity and of exposure to dif-
ferent social and environmental risk factors. For example, using an HRQL
measure from the Medical Expenditures Panel Survey and linked mortality
data, Muennig and coauthors studied a number of social and behavioral
risk factors and found that poverty, smoking, and high school dropout rates
imposed the greatest burden of disease on Americans (Muennig et al., 2010).
That study adds to the growing literature that has demonstrated the larger
inequalities that race and socioeconomic status exact when measurement
accounts for both health status and longevity (Franks et al., 2006; McIntosh
et al., 2009; Muennig et al., 2005).

Over the last decade, use of the HALE and HALY summary measures
has grown in both domestic and international clinical care and population
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health (e.g., policy) settings. Because of their ability to paint an overall pic-
ture of the health of a community or a country, they have been referred to
as a gross domestic product (GDP) for the health sector (see, for example,
IOM, 1998; Wolfson, 1999).

Despite their versatility, HALYs and QALY are not routinely used in
health and health-system monitoring in the United States. Uptake has been
slow in part because of the disparate approaches taken to measurement
of the HRQL aspect of HALYs. However, recent work has shown relative
concordance in outcomes of studies that compared existing measures, and
a group of academics and policy-makers has called on the field to designate
a measure that can be used in different types of population health and clini-
cal care studies, as has been done in England and in Canada (Drummond
et al., 2009). In addition, decision-makers have been leery of summary
measures, largely because of the use of QALY as an outcome measure for
cost-effectiveness studies. In policy debates that date back to the Oregon
Medicaid experiment (Kaplan, 1994), QALYs have been represented vari-
ously as discriminating against people who are disadvantaged on the basis of
disability, age, and social position because they stand to gain fewer HALYs
from life-saving interventions than would accrue to people who are in better
health or have longer life expectancy (Harris, 1987; Rawles, 1989). That
view has been countered by others who have noted that cost-effectiveness
analyses that use QALY as outcome indicators do so from the perspective
of a general population and do not evaluate economic efficiency on the basis
of subpopulation characteristics (Russell et al., 1996). In the ACA, however,
the new Patient-Centered Outcomes Institute is prohibited from using a
“dollars per quality adjusted life year (or similar measure that discounts the
value of a life because of an individual’s disability) as a threshold to establish
what type of health care is cost effective or recommended” (Garber and Sox,
2010; Neumann and Weinstein, 2010).

Although summary measures of population health like QALYs are
prominent in discussions of rationing and the debate around the approach
to curtailing clinical care costs, the uses of HALYs are far broader, permit-
ting methods for monitoring health and for forecasting or directly studying
the effects of different health and clinical interventions on communities and
subpopulations. In public health settings, such as the Los Angeles County
Health Department, DALYs have been used to provide information to sup-
port priority-setting (Kominski et al., 2002, 2010). More recently, Wash-
ington state has been using QALY in priority-setting for population health
(personal communication, A. Mokhdad, 2010).

In 1990, the HHS Healthy People initiative stated as its first goal “Im-
prove Years of Healthy Life for all Americans”—a health-adjusted life ex-
pectancy indicator (HHS et al., 2001). Lacking an agreed-on measure with
which to track years of healthy life, NCHS created a composite placeholder
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measure with the intent of developing a more enduring approach for future
use (Erickson et al., 1989; Gold et al., 2002).

Although this placeholder measure has not yet been replaced in na-
tional data sets, a growing understanding of the value of overall health
measures has led to recent work by NCHS staff with international col-
leagues representing government and health organizations to identify and
test concepts of health and function that are meaningful across countries
and cultures (Taskforce on Health Status, 2005; The United Nations, 2010).
The work of standing international committees (the Budapest Initiative and
the Washington Group) has led to testing of measures that can be used to
track progress and make comparisons internationally (see Box 3-1 for more
details) (Madans, 2009; WHO et al., 2007). Questions on function—in
domains that include vision, hearing, cognition, self-care, mobility, pain,
fatigue, anxiety, and depression—are being tested on a sample from the
2010 NHIS, and the plan is to include a selected set on the full sample in
2011. The international working groups have identified the need to develop
a “principled” weighting system derived from an empirical foundation or
other agreed-on theory-based analytic technique that will unite the indi-
vidual concepts of function into a summary measure. A measure arising
from those efforts, which has been vetted by international and US measure-
ment experts and is used at the national level, offers a model for building a

BOX 3-1
The Budapest Initiative and the Washington Group

The Budapest Initiative (originally called the Task Force on Measuring Health
Status) held its first meeting in 2005 and is a collaborative effort involving national
statistics offices and other international organizations working in health statistics
with the objective of developing internationally comparable measures of health
states. The measures could be used to develop a core set of health indicators for
use at the local, national, and international levels (Taskforce on Health Status,
2005).

The purposes of the Washington Group (established in 2002) are to

Foster international cooperation in health and disability statistics.
Resolve the confusing and conflicting disability estimates internationally.
Develop a small set of general disability measures.

Develop extended sets of items to measure disability in population
surveys.

e Address methodologic issues associated with disability measurement
(Madans, 2008).
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standardized measure of population health that can eventually be deployed
at all levels of community.

In addition to functioning as outcome variables that permit building
an evidence base for programs and policies, summary measures of popula-
tion health hold potential for capturing public attention with respect to the
health of their communities. The 1998 Institute of Medicine (IOM) report
Summarizing Population Health (IOM, 1998) suggested that a broader
understanding of the meaning of the measures would be helpful in alert-
ing all Americans to the health experience of the United States and their
own communities. Because the HALYs of a community represent the com-
bined health experiences of its members (rather than a disease-by-disease
characterization, as many current measures do), clear differentials among
communities provide an overall picture of the health fortunes of a region
or a subpopulation. Concerted efforts that familiarize Americans with the
meaning of the measures, such as portraying them in terms of the “GDP of
health,” will be a key step in building the understanding that can galvanize
action in and on behalf of populations and communities where health dis-
parities are prominent.

The committee echoes the finding of prior work from IOM (IOM,
1998, 2003, 2006, 2009) and others that use of HALYs and life expectancy
will markedly advance tools for tracking the health of populations and
understanding what influences it. By embedding the building blocks with
which to calculate HALE and HALYSs in routine data-collection efforts at all
geographic levels, the health system can gain a greater understanding of the
effects of clinical care, population health interventions, and social policies
on the health of the nation, its communities, and subpopulations that have
been historically at higher risk for poorer health outcomes. As the most
distal outcome measure (see Figure 3-2) in a coherent data system, HALE

In the context of the social and environmental determinants of health

v v vl | R

Intermediate Health
outcomes outcomes
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‘» Resources » Capacities >
assessment | ™| prioritization

Needs .{ Planning and

Across different geographic levels and including public health
agencies and stakeholders
Equity/disparities across population sub-groups

FIGURE 3-2 From inputs to outputs logic model.
NOTE: The thickness of some arrows denotes the present report’s focus on those
interactions.
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and HALYs allow the building of models that can inform predictions and
assessments of how investments in different parts of the health system will
contribute to the health of the nation.

Public health professionals would use summary measures of popula-
tion health to track changes in their communities and evaluate the success
of particular initiatives over the long term inasmuch as population health
changes slowly. One way that a summary measure was used in the past
was as one of the top three goals of the Healthy People 2000 initiative—to
“increase years of healthy life for all Americans”—a goal that was tracked
throughout the initiative’s implementation. Public health workers can also
use summary measures, such as HALYSs, to set priorities for resource expen-
ditures by determining, for example, whether an obesity-related initiative
that cost a given amount could improve HALYs by a particular percentage
and would constitute a better investment than pursuing an injury-prevention
(or other) program. Interventions that target different outcomes are not
mutually exclusive, and the example provided is only an illustration of the
type of use to which HALYs may be put. By conducting a “what if” analy-
sis (for example, modeling with HALYs), a community might find that a
particular type of investment in population-based initiatives could generate
a particular number of HALYSs at a particular cost and thus save money in
the clinical care delivery system.

The committee finds that the nation’s health statistics and information
system lacks the categories of measures that could support the information
needs of policy-makers, public health officials, health-system partners, and
communities. No category of measure tells the complete story or offers a
complete picture of health in the nation and in the community, and they
each have limitations (for example, HALE needs to be disaggregated to al-
low understanding of reasons for disparities among localities, nations, and
subpopulations and identification of more specific, actionable factors). But
HALE and HALYs, community-health indicators, and outcome indicators
complement each other as tools to inform and to galvanize action.

Recommendation 2

The committee recommends that the Department of Health and

Human Services support and implement the following to integrate,

align, and standardize health data and health-outcome measure-

ment at all geographic levels:

a. A core, standardized set of indicators that can be used to assess
the health of communities.
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b. A core, standardized set of health-outcome indicators for na-
tional, state, and local use.®

c. A summary measure of population health that can be used to
estimate and track health-adjusted life expectancy for the United
States.

Ideally, these activities will be conducted with advice from a fully resourced
and strengthened NCHS (see Recommendation 1) and will include system-
atic, periodic review of indicators to ensure their sustained relevance and
usefulness.

The committee was not constituted to and did not endeavor to de-
velop lists of proposed indicators. The process of developing and reaching
evidence-based consensus on standardized indicator sets will require con-
siderable research, broad-based dialogue (involving all relevant parties),
and prioritization to come up with a parsimonious set. Research would
include modeling and other efforts to elucidate the linked nature of many
determinants of health and intermediate indicators of health where provi-
sion of information can lead to actionable measures at all geographic levels.
A national effort to accomplish this may initially require defining a mod-
est core set that all localities would be encouraged to use (e.g., to support
comparisons and allow “rolling up” from the local to the state and even the
national level), additional optimal indicators could be identified for other
outcomes or community characteristics of interest to some localities.

The process of developing and reaching evidence-based consensus on
indicator sets will require considerable research (including modeling and
other efforts to clarify the complex, overlapping pathways between the
many determinants of health and population health outcomes and the
interrelated effects of interventions), dialogue, and prioritization to come
up with reasonably sized sets of indicators. As has been often noted, one
of the challenges of the Healthy People process has been the lengthy list of
objectives and indicators, which may contribute to the difficulties of com-
municating, tracking, and reporting on progress in meeting them. HHS has
been examining ways to streamline Healthy People and make it a more
useful tool for planning (see, for example, NORC, 2005). (See Table 3-1 for
sample outcome indicators and indicators of community health.)

¢ The conception of a community may differ from one context to another, and it could range
from a neighborhood to a county. Local decision-makers may include mayors, boards of super-
visors, and public health officials. The notion of local may also vary (from census tract or ZIP
code to city or county) depending on planning or research objectives and many other factors.
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TABLE 3-1 Sample (Distal) Outcome Indicators and Indicators of
Community Health

Categories of Indicators Examples

Community health (indicators of the Walkability

health of the community itself—refers Food insecurity

partly to indicators of determinants of Fresh-food availability

health in local contexts) Safety (gun-associated violence)

Cobhesion, social capital, social networks
Inequity (e.g., data on distribution of clinical
care, civic engagement, discrimination
[real and perceived], education, and risk

behaviors are accessible)

Educational attainment, such as average years
of schooling

Physical environment (safe communities,
diverse ecosystems, climate change, toxic
exposures, health-promoting exposures)

Health outcomes (mostly distal, but Smoking rates
also behavioral risk factors; aggregate Cardiovascular disease
indicators of individual health or health Disease-specific mortality
risk and risky behavior) Infant mortality

Life expectancy

Asthma

Health or functional status
Health-adjusted life expectancy

ADOPTING THE DETERMINANTS OF HEALTH
PERSPECTIVE AT A FUNDAMENTAL LEVEL

The inputs-to-outputs logic model provided in Chapter 2 (see Figure 3-2),
showing how steps in the population health improvement process are con-
nected, illustrates the feedback loop between processes or interventions that
modify determinants of health, which in turn become improved intermediate
outcomes. The logic model also highlights the importance of understanding
the causal relationships and interrelationships among the health outcomes,
determinants, and evidence-based interventions.

Individual characteristics (e.g., genetics, sociodemographics, and health
behaviors), community characteristics (physical and social environment),
and clinical care all contribute to the total health of a community, a state,
or a nation. The aggregated experience of individual people in health-related
quality of life and longevity was viewed by the committee as the common
distal health outcome that the health system works to maximize.

Chapter 2 described the categories on the far right of the logic model
as having more indicators available (for example, on disease-specific out-
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comes, data such as rates of cardiovascular disease [CVD] and cancer inci-
dence) than those on the left. Also, some of the data that exist on the left
side of the continuum (on capacities, performance) is found in the clinical
care context—illustrating yet another reason for sharing and collaborat-
ing between the clinical care and public health communities. Those on the
right side, however, typically draw on data from sources oriented toward
the medical model and generally lack a determinants-of-health orientation
in their reporting. Many categories of determinants of health are not mea-
sured by government-sponsored population health surveys, as this report
has discussed in the section on the need for community health indicators.
Information that is central to understanding health and promoting action
to improve it often resides in government databases outside HHS or in the
private sector. Examples of the former include information maintained by
agencies in the US Department of Agriculture (the sources used in the de-
partment’s Food Environment Atlas), the Department of Commerce (Bureau
of the Census data sets, such as the American Housing Survey and the Amer-
ican Community Survey), the Department of Transportation (the National
Household Transportation Survey), the Bureau of Economic Analysis, and
the Bureau of Labor Statistics (the Current Population Survey). Examples
of the latter include data available from the food industry, retailers, local
authorities, Web search engines, and other consumer- and industry-focused
services (see, for example, Brownson et al., 2005). Making explicit the dif-
ferent contributions of many sectors to the social and environmental deter-
minants of health demonstrates the need for sharing, linking, and integrating
data that suggest opportunities and provide a more complete picture of the
health of a community. That will require a broadening of the array of infor-
mation available through public—public and public—private collaborations.

The committee believes that a national conversation is needed to
transform how Americans conceptualize the factors that influence health
outcomes and to demonstrate the potential contributions of moving beyond
the medical model toward an ecologic, population-based approach to health
improvement. It would afford clinical care the weight it merits as well as
heighten understanding of the myriad other loci available for action. Other
wealthy nations brief their populations on the social and environmental
determinants of health, and such efforts are intended to heighten awareness
and promote action that leads to improved health and health equity. Inter-
national efforts that examine health status include the Human Development
reports of the World Bank and the work of the World Health Organization.

National dialogue about health in such nations as Canada and the Unit-
ed Kingdom (UK) routinely includes references to determinants of health
and to inequalities in health status that are related to socioeconomic status
(for an overview of these issues, see Chapter 1). For example, the Canadian
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Senate’s Subcommittee on Population Health released a report (2009) titled
A Healthy, Productive Canada: A Determinant of Health Approach. The
report listed the multiple determinants of the health of Canadians (housing,
physical environment, early childhood environment, education, income and
social status, employment and working conditions, and culture and sex) and
showed that clinical care—on which Canada, like the United States, out-
spends many peer nations—alone cannot improve health outcomes. Other,
older contributions to the higher profile of social and economic factors
outside the United States include the UK’ Acheson report on inequalities
in health and their causes (Lowdell et al., 1999) and the Canadian report
by Evans and colleagues titled Why Are Some People Healthy and Others
Not? The Determinants of Health of Populations (1990). Another relevant
report was prepared by the Commission on the Measurement of Economic
Performance and Social Progress at the request of French President Nicolas
Sarkozy. In that report, Stiglitz and colleagues (2009) responded to the
concern that France was overrelying on the GDP as an indicator of national
well-being. Stiglitz et al. showed the need for and importance of other in-
dicators both to inform the nation on its progress and to spur change, and
they proposed new approaches, such as transforming statistical systems,
to measure the dimensions of well-being, including health, and to comple-
ment what the GDP shows about a nation’s trajectory. The British report
Fair Society, Healthy Lives: A Strategic Review of Health Inequalities in
England Post (The Marmot Review, 2010) provides another example of a
major government-commissioned report that is being rolled out throughout
the UK and is intended to lead to “developing policies, building capacity and
recommending practical steps to address the social determinants of health.”

A high-visibility annual report that describes the health of Americans
on the basis of sociodemographics and other social and environmental
determinants is a missing element in changing this nation’s narrative on
health. As we gain further understanding of community-level indicators that
directly influence the health of individuals, increasingly rich information on
social and environmental determinants of health can be made available at
national, state, and local levels. Wide dissemination of this sort would allow
people everywhere to better understand the forces that create and detract
from health in communities and thereby drive responses and actions appro-
priate to local conditions. Compilation of such data is resource-intensive,
however, and some of the information is not available in many localities.
An immediate and feasible first step would be to produce a national report
that regularly updates and highlights the nation’s health, focusing on a
determinants model.
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Recommendation 3

The committee recommends that the Department of Health and
Human Services produce an annual report to inform policy-makers,
all health-system sectors, and the public about important trends
and disparities in social and environmental determinants that

affect health.

A strengthened and adequately resourced NCHS could play a central
role in the development of such a report. The report would require some
additional infrastructure to accomplish the secondary research, analyses,
and other activities. In addition, although the report would presumably
include state-level data, large metropolitan areas would ideally be included.
Undertaking such an effort would require financial and human resources,
but the committee was unable to examine these in any detail.

RESPONSIVENESS TO THE NEEDS OF END USERS

Some aspects of responsiveness to the need of decision-makers and
communities would be addressed by implementation of Recommendations
1 and 2, pertaining to strengthening NCHS to play a greater leadership role
in the nation’s population health information and statistics system, and to
the development and implementation of a summary measure of popula-
tion health and two standardized sets of indicators. Below, the committee
provides rationale for and offers two recommendations that pertain both to
the population health-clinical care interface and to the overarching need for
modeling and related research to support information needs. The discussion
of modeling also points back to the earlier discussion about the determinants
of health; the field’s understanding of how these influence health could be
greatly enhanced through modeling and related analyses.

One of the challenges facing the population health information system
is intersectoral information exchange, coordination, and collaboration,
including the interface between public health agencies and the clinical care
delivery system but extending to education, transportation, and other fields
in which public-sector and private-sector decisions can affect population
health.

The interface between the clinical care system and public health agen-
cies is a major potential source of valuable information on population
health, but, as discussed below, various concerns must first be addressed.
Some information pertinent to population health and not available from
national population health data sets may be obtained from clinical care
sources, including information on chronic-disease prevalence and preven-
tion, prevalence of a wide array of diseases, and functional status (HHS et
al., 2002; Luck et al., 2006; NCVHS, 2010). Public health agencies interact
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with the clinical care system in various ways, in addition to providing some
primary-care services themselves. The interactions may take the form of
surveillance for reportable diseases, vital records, and statutorily established
regulatory roles for selected state public health agencies, such as licensing
and certification of hospitals and nursing homes. Some state and local pub-
lic health agencies also perform the role of health-information stewards,
analysts, and technical advisers, collecting population health-relevant data
from providers in a community and conducting supporting activities to help
providers to improve their performance and patient outcomes. It should be
noted that some public health agencies are combined with or include depart-
ments that oversee clinical services, whereas others are separate from de-
partments charged with clinical care assurance. One example of a clinically
oriented public health program may be found in New York City, where the
Department of Health and Mental Hygiene has established a hemoglobin
A1C registry that mandates laboratory reporting of hemoglobin A1C test
results, involves over 1,000 providers, and is designed to improve diabetes
management in the city (Chamany et al., 2009). As another example, New
York State has had a coronary-artery-bypass-surgery registry in place since
1989. Its intent is twofold: to provide information to clinical care teams
and hospitals for quality improvement, and to alert the public about which
centers are the best performers (Hannon and Beach, 1994). At the national
level, the Centers for Medicare and Medicaid Services (CMS) began track-
ing “never” events (medical errors and untoward outcomes that should
never occur, such as wrong-site surgery, bedsores, and hospital-associated
infections) and began denying payment for any clinical services provided to
address such events.

Immunization registries are an early form of a population health in-
formation system designed for a specific purpose and overseen by public
health agencies of states and large cities. Inmunization-information systems
receive data from and provide data to the full array of immunization pro-
viders, including private clinical practices, federally qualified health centers,
and public health clinics. In areas where health-information exchanges are
operational—such as Indiana, Michigan, and Rhode Island—public health
agencies become involved in the exchange. Regional health-information
organizations have been organized in several areas to rationalize and facili-
tate secure health-information exchange among providers in a community
or region, including public health agency clinic health-information systems.

In building a coherent data system that monitors health and evaluates
interventions and policies that improve it, the clinical care system has much
to contribute to the health-information system. Reporting of particular types
of data from the clinical care delivery system to public health can accomplish
two major functions:
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e Conducting population-based surveillance and assessment by pro-
viding information that can be uniquely and efficiently gathered
in the clinical care system to form a more complete picture of the
health of a community and the people in it.

e Monitoring the quality and safety of clinical care services to provide
information that can enhance performance and accountability of
the clinical care system (this includes enhancing the use of clinical
preventive services to address such risk factors as smoking and
effective management of chronic diseases with the greatest popula-
tion impact and preventing harm that can arise in the clinical care
setting).

Population-Based Surveillance and the Clinical Care System

Population-based surveillance and information can be transmitted
bidirectionally between the public health and clinical care delivery systems
to help each fulfill its mission and target its activities better. For example,
although it is financially daunting to mount a health-examination survey
in every community, some key information already present in the clinical
care system in many communities can be used to assess the prevalence and
control of diabetes, hypertension, and hyperlipidemia and the use of clinical
preventive services. The current state of data-sharing between public health
agencies and medical care organizations varies greatly from one jurisdiction
to another, and data-sharing is poorly standardized. For example, most
state public health agencies use an immunization-information system (or
registry), but participation of clinical care providers in the system may range
from 100 percent to far smaller proportions, especially in communities that
have many independent practices with little access to technology. Some 75
percent of public and 37 percent of private immunization providers partici-
pate in registries (Hinman and Ross, 2010). In addition to immunization
registries, cancer registries and disease- and injury-reporting systems (such
as the National Electronic Injury Surveillance System: Cooperative Adverse
Drug Events Surveillance System) provide examples of the public health
use of clinical data. Those systems serve important public health purposes,
but they also present challenges. For example, because of the nature of
their structure (organized in vertical programmatic “silos” without optimal
coordination), they place additional reporting burdens on the clinical care
system, requiring partially redundant data collection and reporting or re-
quiring entry of different types of diagnoses into multiple databases rather
than into an integrated, multipurpose database.

The increased emphasis on and support of electronically collected and
stored information in the clinical care delivery system creates rich opportu-
nities. For example, data obtainable from electronic health records (EHRs)

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

MEASURING HEALTH FOR IMPROVED DECISIONS AND PERFORMANCE 93

include claims for services and medications and laboratory data and could
be integrated with or superimposed on information from population surveys
that estimate prevalence on the basis of such questions as, “Has a doctor or
a nurse ever told you that you have diabetes?”

The committee was mindful that use of electronic information creates
procedural and logistical challenges. One logistical challenge arises because
many people see a variety of providers who may not be electronically linked.
Several other challenges arise from the ability of public health agencies to
access medical care data for public health purposes. However, those data
may not be accessible at the interface between providers and their patients,
and there may be serious concerns related to privacy, right of access, and
intended use of personal data. A different type of problem emerges from re-
porting of notifiable diseases. Such reporting has become markedly stream-
lined with direct reporting of results by laboratories and emergency rooms
to the public health infrastructure. However, public health agencies and all
partners in the health system must maintain caution to avoid the pitfalls of
this more complete access, including the potential of spending more time
and energy in collecting data than in using it thoughtfully.

Clinical care data can contribute substantially to public health agen-
cies’ knowledge of population health and enhance their ability to identify
and solve community health problems. This is also Essential Public Health
Service #1—“monitor health status to identify and solve community health
problems”—as described in Ten Essential Public Health Services developed
by the Core Public Health Functions Steering Committee in 1994. Also,
public health agencies can provide denominator data that can be helpful to
clinicians. However, barriers exist to data-sharing and collaboration, and
solutions must be identified. Although there are great hopes for the uni-
versal implementation of EHRs, their existence alone does not remove the
obstacles to making needed population-based information widely available.”
Both thought and resources need to be put into defining what information
is best harvested from the clinical system and how it should be obtained.
Simply providing open-ended clinical care data to public health authorities
will not be acceptable to the clinical care system or the public. Other con-
siderations and barriers to unrestricted use and sharing of this information
with the broader health system in a community include the following:

7 One interesting example to improve quality of care through use of EHRs is the Primary
Care Information Project (PCIP) in New York City, which “seeks to improve the quality of
care in underserved communities through the use of health information technology,” including
the adoption of quality EHRs and an “agenda of prevention” (New York City Department of
Health and Mental Hygiene, 2009).
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e Health departments are, in general, authorized to receive confiden-
tial information from clinical sources for public health purposes.
They are also generally required to keep such information confi-
dential, so information released to other parties must be stripped
of any potentially identifying information.

e  Public health surveillance is regarded as “practice,” not “research,”
and so is not subject to consideration by institutional review boards
or informed-consent requirements, although public health agencies
recognize the importance of appropriate use and safeguards of the
data to protect privacy and confidentiality. Analyses conducted by
nongovernment entities are subject to different constraints.

e Information that can be linked back to providers, clinical care
systems, or insurance companies may be viewed as proprietary by
those providers or systems and therefore less likely to be reported if
released publicly in a way that maintains that link. Related concerns
stem from the potential effects of data-sharing on reimbursement
and medicolegal liability.

e Key information useful for understanding population health—such
as race, ethnicity, and educational achievement—might not be rou-
tinely collected by providers, and its collection might entail extra
cost and effort. However, the Health Information Technology for
Economic and Clinical Health Act requires the collection of demo-
graphic information for payment.

Great care will be needed to change the current state with legisla-
tion, funding, logistics, and technology and to define the attributes of the
mechanisms for maximizing the use and usefulness of clinical care data to
health-system stakeholders.

For data-sharing to be successful, it is critical that benefit flow from
government public health agencies to clinical care stakeholders. For ex-
ample, providers of clinical care need easier access to their own data that are
submitted to government entities (federal, state, or local), access to analyses
to help them benchmark and improve the appropriateness of the care they
deliver, and access to other population health data (such as disparities and
determinants) that are pertinent to the groups they serve so they can tailor
their clinical care and community services to the population served to meet
needs and improve outcomes.

The committee agrees with others who have commented on the actual
and potential value of clinical care system data to inform population health
efforts, including filling gaps in data available from other sources (NCVHS,
2010). The Office of the National Coordinator for Health Information
Technology has emphasized the importance of including public health and
population health goals in its various activities, and continued attention
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from relevant groups will be needed to assure that investments in e-health
initiatives do consider the population health and public health relevance of
electronic health records and related efforts.

Recommendation 4

The committee recommends that governmental public health agen-
cies partner with medical care organizations and providers in
their jurisdictions to share information® derived from clinical-data
sources, when appropriate, to inform relevant population health
priorities. Such information will support core health indicators that
are otherwise unavailable at some or all geographic levels.

Indicators shared in that way may include prevalence data on traditional
risk factors (such as smoking, lack of physical activity, and hypertension)
and measures of preventive-service delivery and chronic-disease control.
Other indicators that help in assessing the readiness of the community to
interact with the clinical care delivery system in an informed manner might
be added to the clinical data collected. They include measures of health lit-
eracy (Adams, 2010; DeWalt et al., 2004) and patient activation (Hibbard
et al., 2004; Mancuso and Rincon, 2006; Paasche-Orlow and Wolf, 2007).
Both health literacy and patient activation are known to influence outcomes
in the clinical setting favorably (Adams, 2010; Hibbard et al., 2004).

The use of EHRs has accelerated in recent years, owing in part to
such federal government initiatives as the creation of the Office of the Na-
tional Coordinator of Health Information Technology in HHS and funding
through the American Recovery and Reinvestment Act. At the state level,
Minnesota has set deadlines for universal adoption of EHRs by all hospi-
tals and clinical care providers (Mayberry and Hunkins, 2008). EHRs raise
questions about equity, generalizability, and overreporting, and the use of
clinical care data for population health purposes presents considerable con-
cerns related to privacy and confidentiality (Safran, 2007). Although ample
statutory protections are in place both for patients and for the public good,
these related but discrete objectives (i.e., individual and societal needs) must
be constantly held in balance, and all necessary actions to preserve this bal-
ance (and the credibility of all system components entrusted with personal
identifying data) must be sustained with transparency and deliberation.

Clinical care data by definition include only information that is obtained
in the clinical care system and are therefore not equivalent to population-
based data. Although EHRs are limited in their ability to capture undetected

8 Information shared will generally be deidentified and aggregated. In some circumstances,
however, the data are and must be tracked individually (for example, for infectious-disease
reporting and immunization-registry purposes). Variations in local needs and public health
authority may lead to other types of data-use agreements.
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disease in the community, they can provide some insights into the descriptive
epidemiology of disease (Califf and Ginsburg, 2008). A later report on law
by the present committee will explore this more fully; any public health
role in monitoring clinical care quality and outcomes through the use of
personal health information requires a broader discussion about the role of
government and the scope of government involvement.

Monitoring Outcomes of the Clinical Care System

Monitoring of the outcomes of the clinical care system by public health
agencies can provide critical information about appropriate use, overuse,
underuse, and misuse of medical technologies and can make the clinical
care delivery system more efficient. However, different jurisdictions might
make different decisions regarding whether this function is best housed in
government public health agencies.

The American clinical care system has extraordinary capabilities, but
it is also inefficient and is itself the cause of adverse events (IOM, 2000;
Orszag, 2008). Policy-makers and clinical care system leaders in both the
public and the private sector are increasingly recognizing and seeking to ad-
dress those serious challenges. The American public is generally unfamiliar
with the related notions of evidence-based medicine and comparative ef-
fectiveness (and the clinical field’s broader emphasis on improving quality,
effectiveness, and efficiency). It is a sad testament both to the generally low
levels of health literacy of the American public and to the unsuccessful ef-
forts by the educational and clinical care systems and others to inform and
educate the public (Clancy and Cronin, 2005; IOM, 2004). Many American
patients assume that more clinical care is better care—for example, that care
by specialists is generically better than that by primary-care providers, that
more intensive treatments are more effective, or that the newest medical
product is the best (Carman et al., 2010).

A variety of sources provide information on the quality and outcomes
of clinical care in the United States. They include the Dartmouth Atlas Proj-
ect, which “examines regional variations in the practice of medicine and in
spending for health care, principally in the Medicare population” (Fisher et
al., 2009); the National Healthcare Quality Report produced annually by
the Agency for Healthcare Research and Quality; data sets and reports pre-
pared by such clinical quality organizations as the National Committee for
Quality Assurance, the National Quality Forum, and the Joint Commission;
and a variety of reports produced by health plans and other medical-care
organizations. However, much more (especially on the use of preventive care
and on clinical care-associated harm) could be communicated to the public
in an easy-to-understand format and in the context of a broader effort to
inform and educate the public about effectiveness and efficiency in clinical
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care and to support more informed decision-making by patients. The com-
mittee believes that public health agencies can play an important role in
reporting to the public on local clinical care system performance.

Research on the effects of public reporting of clinical care system per-
formance, including quality of care, shows that its effects on consumers are
mixed. They depend on characteristics of consumers themselves, consumer
awareness of the availability of such information, the presentation and
clarity of the information, and its relevance to consumers’ own information
needs, which are largely for information that is pertinent to their clinical
needs and to their providers and information about errors and adverse events
(Faber et al., 2009; Hibbard et al., 2005; Mosen et al., 2007; Schauffler and
Mordavsky, 2001). Although consumers are not always well informed, often
because available information is inaccessible to them, improving the clarity
and completeness of public information about the performance of the clini-
cal care system with respect to issues of appropriateness of care (underuse,
overuse, and misuse), its quality, and its cost—with concerted efforts at
public education—can inform consumer decision-making and enhance un-
derstanding of the strengths and limitations of clinical care. Most current
indicators in the quality-improvement literature are “positive” indicators
(for example, for interventions that are underused rather than overused
or misused). That is understandable inasmuch as stakeholders can reach
consensus on what needs to be done more easily than on what is currently
done that should not be done.

Recommendation 5

The committee recommends that state and local public health agen-
cies in each state collaborate with clinical care delivery systems to
assure that the public has greater awareness of the appropriateness,
quality, safety, and efficiency of clinical care services delivered in
their state and community. Local performance reports about over-
use, underuse, and misuse should be made available for selected
interventions (including preventive and diagnostic tests, procedures,
and treatment).

Such collaboration is needed to support continuous quality improve-
ment among clinical care providers and alert the community to the effective-
ness of the medical-care delivery system. Also, the collaborative convening
of public health agencies and clinical care entities would likely include
activities such as the joint development of evidence-based indicators and
the development of a process to use data for system improvements, and
will require a strong assurance of the privacy and confidentiality of clinical
data to facilitate openness and collaboration. In settings where the public
health agency is the quality assurer or regulator, establishing collaborative
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relationships with the clinical care delivery system may be more challenging
or complex.

Systems-Based Modeling and Simulation

There is still much to be understood about causal pathways in health
and about which indicators are most useful for fostering understanding of
health and for informing and mobilizing action to improve it. Systems-based
modeling and simulation, although characterized by some limitations, are
important tools that can advance this work.

Models are simplified representations of real-world systems—including
biologic, environmental, behavioral, and organizational factors—that help
us to understand these systems and answer questions about them. Models
not only provide a way to understand what happened in the past but also
provide an ability to explore what might happen under conditions that have
not occurred, such as how a hypothetical system might behave, or to assess
the benefits and harms of policy options. Models advance measurement in
several ways. First, the process of building a model highlights in an explicit
and systematic manner the relationships of model components and the data
needed to implement the model. That can ensure that the major components
are included in the model and can identify data elements that are needed.
When those data are unavailable, the process points to the need to collect
additional data elements or forces a model to be reconceptualized. Second,
after a simulation model is run, a variety of what-if scenarios, formal sensi-
tivity analysis® (Fu, 2006), and factor-screening'? (Shen and Wan, 2009) can
be used to identify the most critical factors that affect the model outputs and
hence the most important data needed to focus on these factors. Modeling
and simulation have long been used in many fields to maximize perfor-
mance, productivity, and effectiveness, allowing system designers, planners,
and managers to test a broad array of what-if scenarios and situations—for
example, in flight simulators, weather forecasting, manufacturing and ser-
vices systems, and computer-aided design (Law, 2007; Mass et al., 2002).

Statistical and simulation models are increasingly used in clinical care
and in the study of population health. Statistical models relate such input
variables as age, exercise level, and caloric intake to such output variables as
glycated hemoglobin, body mass index (BMI), and adverse events (Navarro-
Barrientos et al., 2010). Public health agencies and investigators have used

? Formal sensitivity analysis uses key quantitative assumptions and computations (underly-
ing a decision or estimate) that are changed systematically to assess their effect on the final
outcome. “Employed commonly in evaluation of the overall risk or in identification of critical
factors, it attempts to predict alternative outcomes of the same course of action” (Fu, 2006).

10 “Factor screening is performed to eliminate unimportant factors so that the remaining
important factors can be more thoroughly studied in later experiments” (Shen and Wan, 2009).
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modeling for numerous objectives, including prediction of the spread and
control of infectious diseases and examination of the relationship of such
behaviors and health outcomes as alcohol use and motor-vehicle injuries
and such environmental exposures as air pollution and associated morbid-
ity in people who have pulmonary diseases (Epstein, 2009; Kim and Neff,
2010; Peng et al., 2008; Pope et al., 2009). Modeling may serve as a tool
for examining what-if scenarios when empirical outcome data are lacking
or not generalizable. For example, if evidence of the effectiveness of an
intervention in reducing obesity is lacking, the business community, health
plans, or CMS may still wish to determine how much of a BMI reduction
needs to be achieved by any intervention to produce a return on a hypotheti-
cal investment in § years under a given set of assumptions. A model could
inform decision-makers that they will need the public health community
to develop an intervention that might, for example, produce a 4 percent
or greater reduction in BMI to offset their costs. Researchers could then be
tasked with developing and testing strategies to reach that goal.

Modeling allows decision-makers to consider many aspects of the com-
plex and interconnected causal pathways that lead to poor health outcomes,
such as infant mortality or heart disease. As shown by the “problem tree”—
style illustrations in Chapter 2 that highlight the difference between a largely
clinical approach and a population and ecologic root-causes approach to
CVD and infant mortality, intermediate outcomes (blood pressure decreases,
smoking cessation, and amelioration or removal of other risk factors) and
stakeholder actions that are intended to improve one outcome often have
effects on multiple health outcomes. For example, increasing high school
graduation rates is associated both with improvements in distal health out-
comes (such as decreased infant mortality and decreased CVD) and with
improvements in risk profiles (for example, decreased smoking rates and
increased physical activity) that influence health-related quality of life, life
expectancy, and, ultimately, HALYs. Models can consider health behaviors,
social characteristics, and systems variables and suggest what can happen if
variables change. As the evidence base grows, new variables and indicators
can be introduced into models to continue to build understanding.

Statistical models can be useful for predictive purposes, but generally
the underlying assumption of such models is that past trends and relation-
ships can predict future behavior. That assumption may not be appropriate
in trying to predict effects for a system like health, which receives inputs
from an increasing array of sources and which evolves over time (Pearl,
2000). System-dynamics models have therefore been applied in health; they
permit diverse variables in multiple sectors to change dynamically and to
change each other. They have been used effectively in population health to
optimize vaccination policies for HIV (Brandeau and Zaric, 2009) and for
hepatitis B viruses (Hutton et al., 2007), to understand the effects of differ-
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BOX 3-2
Health Impact Assessments (HIAs)

A current IOM committee, the Committee on Health Impact Assessment, is
developing a report that will explain the rationale of HIAs, enumerate their core ele-
ments and activities in the HIA process, describe the current practice, and provide
guidance and provoke further exploration on effective HIA practice (expected to be
released in 20114). An overview of HIAs and a few examples are provided below.

An HIA is commonly defined as “a combination of procedures, methods, and
tools by which a policy, program, or project may be judged as to its potential ef-
fects on the health of a population, and the distribution of those effects within the
population” (WHO and ECHP, 1999).

An HIA is implemented before a project or policy is put into action to deter-
mine its potential health effects objectively. It brings together information from
sectors beyond public health (such as transportation) to help in the decision-
making process. It focuses on health outcomes, such as obesity, physical inactivity,
asthma, injuries, and social equity (CDC, 2010b).

The major steps in conducting an HIA include (CDC, 2010b):

e Screening (identify projects or policies for which an HIA would be useful).

e Scoping (identify which health effects to consider).

e Assessing risks and benefits (identify which people may be affected and
how they may be affected).

e Developing recommendations (suggest changes to proposals to promote
favorable or mitigate adverse health effects).

e Reporting (present the results to decision-makers).

e Evaluating (determine the effect of the HIA on the decision).

ent interventions on pandemic outbreaks (Epstein, 2009; Ford et al., 2006),
to study consumer eating behavior (Hammond, 2008), for cancer-screening
optimization (Subramanian et al., 2010), and even for public health plan-
ning (Homer et al., 2007). Health impact assessments (HIAs) use a variety of
modeling techniques to assess the benefits and harms of policy options—for
example, the effects of living-wage laws, land use, and menu labeling (UCLA
HIA-CLIC, 2010) (see Box 3-2 for more information on HIAs). Examining
and leveraging existing simulation models would be useful. For example, the
National Collaborative on Childhood Obesity Research has partnered with
CDC, the National Institutes of Health (NIH), the Robert Wood Johnson
Foundation, and the US Department of Agriculture to “forecast the impact
of public health policies and interventions on childhood obesity on a pop-
ulation-wide level and among specific subpopulations” to simulate health
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There are many ways in which an HIA can be implemented; depending on
the method and tools used, they can be completed in a few days or take several
months (Cole et al., 2005). HIA is used in Canada, Europe, Australia, and New
Zealand; for some it is part of the regulatory process, for others it is voluntary
(CDC, 2010b; Cole and Fielding, 2007; Cole et al., 2005). Several state legisla-
tures—including those of California, Maryland, and Massachusetts—are consider-
ing bills that would implement HIA. The following are examples of HIA use in the
United States:

e The San Francisco Department of Public Health regularly uses HIA to
analyze community issues and provides education and training on HIA
(City and County of San Francisco Department of Public Health, 2010).

e The White House Task Force on Childhood Obesity recommended that
communities consider using HIA as part of their decision-making process
(White House Task Force on Childhood Obesity, 2010).

e In Hawaii, the Department of Agriculture is partnering with Kaiser Per-
manente, the Center for Health Research, Human Impact Partners, and
the Kohala Center to develop an HIA that will inform the development of
a County of Hawaii Agriculture Development Plan, which is in response
to the loss of sugar plantations that once dominated the economy (The
Kohala Center, 2008).

For more information, see CDC Healthy Places (CDC, 2010a), Dannenberg
et al. (2006), Health Impact Assessment Gateway (APHO, 2007), and the WHO
Health Impact Assessment (WHO, 2010).

2 See http:www8.nationalacademies.org/cp/CommitteeView.aspx?key=49158 (accessed
September 8, 2010).

outcomes and potential cost savings from alternative health-promotion
interventions (NCCOR, 2010).

In Canada, government health statisticians have been using simulation
modeling to project the health-status trajectories of a longitudinal sample
of people to inform health priorities and policy decisions (Wolfson, 1999)
(see Box 3-3 for an example of some single outcome-specific uses of mod-
eling). Various risk-behavior states in the population are interrelated to
multiple outcomes—for example, smoking and multiple types of cancers
and cardiovascular diseases. In the United States, the NIH Office of Behav-
ioral and Social Sciences Research is leading efforts to accelerate the use of
systems-based modeling in health (Mabry et al., 2010). CDC has also em-
braced systems-based modeling to advance community-based intervention
strategies. This form of analysis can identify common causes of coexisting
and synergistic conditions, such as substance abuse, violence, and sexually
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BOX 3-3
Examples of the Use of Modeling by Statistics Canada

The Population Health Model (POHEM) is a microsimulation model of dis-
eases and risk factors in which the basic unit of analysis is the individual person.
The simulation creates and ages a large sample population representative of
Canada, one individual at a time, until death. The life trajectory of each simulated
person unfolds by exposure to different life-like events, such as smoking initiation
and cessation, changes in weight, and incidence and progression of such diseases
as osteoarthritis, cancer, diabetes, and heart disease.

POHEM combines data from a wide array of sources, including nationally
representative cross-sectional and longitudinal surveys, cancer registries, hospi-
talization databases, vital statistics, census, and treatment-cost data. The model
inputs may be altered at the user’s request to investigate what-if scenarios. The
scenarios can be useful for policy-makers by providing information beyond what
is available from retrospective population studies.

Earlier versions of POHEM were used to estimate lifetime costs of breast
and colorectal cancer and for assessments of health technology in cancer control,
such as chemotherapy options for advanced lung cancer, the use of preventive
tamoxifen in Canadian women, and the impact of population-based colorectal-
cancer screening.

More recent generations of POHEM models have been developed for other
common diseases—such as osteoarthritis, acute myocardial infarction, and dia-
betes—and for disease risk factors, such as obesity and physical inactivity. The
risk-factor modules enable users to simulate the effects of changes in obesity or
physical activity on key health outcomes.2

aThe examples above illustrate the more traditional applications of population health model-
ing, but more recent Canadian work has moved in the direction of exploring multiple variables
(from behavioral risk factors to the broad determinants of health) and their effects on health
outcomes, including health-adjusted life expectancy (Wolfson and Rowe, 2009). Michael
Wolfson has highlighted the potential uses of a summary measure of population health but
notes that the health-adjusted life expectancy of a population is a reflection of myriad factors,
some of which can be influenced by public policy. Modeling can use data to explore the rela-
tionship of health-related policy to broad health outcomes. However, arriving at a more robust
and evolving understanding of how to maximize the health of populations and subpopulations
requires exploration of the effects of social, environmental, and other determinants.
SOURCE: Statistics Canada, 2010.

transmitted diseases (Milstein, 2008), that contribute to disease burdens in
communities.

The complex, changing nature of the conditions (e.g., social, economic,
environmental) that influence health, productivity, and the volume of pa-
tients flowing into the clinical care system requires increased use of analytic
approaches that elucidate interactions and interdependences among differ-
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ent systems and sectors, such as those between the traditional health sector
(clinical care and government public health) and transportation, employ-
ment, and education (Collins et al., 2009). The success of the United States
in dramatically reducing mortality from motor-vehicle collisions is a good
illustration of the effects on health of actions taken in other sectors. Despite
the meteoric rises in the numbers of motor vehicles and of miles driven
per person, motor-vehicle fatality rates declined precipitously throughout
the second half of the 20th century. That was a result of system-wide and
mutually reinforcing interventions ranging from vehicle-safety design to
traffic management, road construction design, alcohol regulation and
enforcement, seat-belt laws and enforcement, workplace substance-abuse
policies, and numerous community-based programs, including designated-
driver and family-oriented engagement initiatives (Bolen et al., 1997). The
transformation of the Department of Veterans Affairs health care system in
the 1990s provides an example of dramatic system-wide improvement oc-
curring in a short time through use of overlapping and reinforcing change
strategies, including integrating and coordinating services and creation of
an accountable management structure (Kizer and Dudley, 2009). “Bending
the curve” of effects of chronic diseases and injury on functioning, produc-
tivity, clinical care use, and cost will require better information to support
systemic improvements. Insights from modeling are essential for improved
decision-making regarding priorities for intervention, collaboration among
health-system sectors, and resource allocations. However, modeling itself
will require further development and research.

Recommendation 6

The committee recommends that the Department of Health and
Human Services (HHS) coordinate the development and evalua-
tion and advance the use of predictive and system-based simula-
tion models to understand the health consequences of underlying
determinants of health. HHS should also use modeling to assess
intended and unintended outcomes associated with policy, funding,
investment, and resource options.

CONCLUDING OBSERVATIONS

The need for better and consistent measures at all levels to inform those
who work to improve the health of the nation is great. This chapter makes
recommendations that, if implemented, will lead to a more coherent popula-
tion health information and statistics system. Advancing the timeliness and
usefulness of data by creating standards, addressing inefficiencies, aligning
health objectives, and improving coordination is key to meeting that goal.
Communication of data to policy-makers and the public can help to create
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a system in which decisions are made based on current information about
the true health needs of the country, and actions are taken to confront health
issues that will have the greatest impact.
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Measurement and Accountability

Accountability refers to “the principle that individuals, organizations
and the community are responsible for their actions and may be required
to explain them to others” (Benjamin et al., 2006). The notion of account-
ability has several meanings that span the fields of accounting, law, ethics,
management theory and practice, and governance. Models of accountability
include regulatory, legal, accreditation or certification (sometimes quasiregu-
latory), and pay-for-performance models, or their public health equivalent,
eligibility for funding based on past performance. This chapter does not
endeavor to examine all dimensions of accountability but rather focuses on
the role of indicators in holding to account all stakeholders that contribute
to the conditions for health in a community. Other dimensions of account-
ability will be examined in the committee’s later reports on public health law
and funding. Two important examples are the intertwined topics of political
will and governance (and governing bodies).! As noted in this chapter, the
governance (and related regulatory and funding) mechanisms that pertain to
the work of local public health agencies are among the stronger and more
concrete levers for holding agencies accountable.

This chapter examines performance? indicators and how they can be
implemented both at the level of governmental public health and in the con-

! The National Public Health Performance Standards Program defines governing body as
“the individual, board, council, commission, or other body with legal authority over the pri-
mary governmental public health agency” (HHS and CDC, 2008).

2 Performance refers to the interventions—policies, programs, and processes—implemented
with the intent of improving population health; it represents one of the steps along the inputs-
to-outputs or inputs-to-outcomes logic model presented in Chapter 2.
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tributions of other health-system stakeholders. (As defined in Chapter 1, the
health system comprises public health, clinical care, and other stakeholders
that acknowledge their current and potential contributions to a community’s
health.)

Governmental public health is not the only actor in the system that is ac-
countable for or involved in creating the conditions for health. Clinical care
providers are de facto stewards of a community’s health and are mandated
or otherwise charged with health-related duties. Others, such as employ-
ers and businesses, may not currently see themselves as contributing to or
detracting from a community’s health and well-being (see Chapter 1), but
their recognition of their roles and their ability to contribute to health could
be facilitated. They often face regulatory pressures, such as rules regarding
environmental waste and pollution and zoning limitations. Others, such as
community-based organizations, may be seasoned contributors to health,
but there are no measurement frameworks for accountability for their work.
Those roles are discussed in greater detail later in this chapter.

The measurement of performance and the demonstration of account-
ability and quality in clinical care have a long history, with a major national
movement punctuated by milestone Institute of Medicine (IOM) reports on
the subject of quality, federal quality initiatives (such as those undertaken
by the Centers for Medicaid and Medicare Services), and the creation of
such bodies as the National Committee for Quality Assurance (and its
Healthcare Effectiveness Data and Information Set quality measures) and
the National Quality Forum and its efforts to set national priorities and
endorse standards for and conduct outreach and education on performance
improvement in clinical care.

Accountability (in the broad sense of demonstrating results and effec-
tiveness to the public) is a somewhat more recent focus in the public health
community, and this is in part due to the complex array of factors that
contribute to population health and the challenging nature of communi-
cating about them. As described in Chapter 1, one challenge is that health
outcomes (such as disease and death) have multiple interconnected causal
pathways, and the science required to elucidate them is far from advanced
in many cases. In addition, public health agencies, although broadly charged
with ensuring the public’s health, have direct or clearly traceable responsibil-
ity for only a small proportion of those pathways.

The simple logic model introduced in Chapter 2 and reprised in Figure
4-1 suggests that a straightforward measurement framework for account-
ability would link all inputs (resources, capacities, processes, interventions,
and policies) with outputs (intermediate and more distal health outcomes).
However, there are many obstacles to such a framework, and these are
discussed below. It is important to note that accountability is closely linked
with needs assessment, planning, and priority-setting—activities identified
at the beginning of the process.
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In the context of the social and environmental determinants of health

L ] | |

Intermediate Health

‘» Resources » Capacities -
assessment | ™ prioritization P

outcomes outcomes

Needs »{ Planning and

Across different geographic levels and including public health
agencies and stakeholders
Equity/disparities across population sub-groups

FIGURE 4-1 From inputs to outputs logic model.
NOTE: The thickness of some arrows denotes the present report’s focus on those
interactions.

The committee recognizes that detailed performance objectives may
be identified and measurements conducted at each step of the continuum
depicted in Figure 4-1 by all stakeholders in the system. For example, there
may be specific objectives for public health agencies or for hospitals that
assess their community’s health needs, objectives for the process of planning
(such as the number of partners engaged in planning and collaborative plan-
ning activities undertaken), objectives that monitor resource use, and so on.
In this chapter, however, the committee focuses on the “macro” or broader
accountability for the entire continuum of community-health improvement
(from needs assessment to the most distal outcomes) and not on any detail
of the “micro” accountabilities that could be examined and described for
each step in the process.

In the process of community-health improvement, after a community’s
health needs are assessed, priorities are identified, and plans are made and
implemented, performance measurement is needed to hold implementers
(the full spectrum of system stakeholders in addition to public health agen-
cies) accountable and to spur continuous quality improvement to increase
the effectiveness, efficiency, and equity of actions taken to improve popula-
tion health. Performance measurement is the main way to monitor account-
ability in the health system.

A FRAMEWORK FOR ACCOUNTABILITY

The measurement framework for accountability discussed in this chap-
ter applies to the delivery of funded public health programs by public health
agencies; the role of public health agencies in mobilizing the overall public
health system; and the roles, contributions, and performance of health-
system partners (other governmental agencies, private-sector stakeholders,
and communities).

Assessing and measuring accountability at any level (local, state, or
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national) and holding organizations accountable require the following four
elements:

e An identified body with a clear charge to accomplish particular
steps toward health goals.

e Ensuring that the body has the capacity to undertake the required
activities.

e Measuring what is accomplished against the identified body’s clear
charge.

e The availability of tools to assess and improve effectiveness and
quality (such as a feedback loop as part of a learning system, incen-
tives, and technical assistance).

Those who influence population health can be held accountable through
two models:

e  Contract model: When an oversight party has direct control over
implementers (for example, through statute or funding), standard
direct methods of accountability can be used, with the caveat that
accountability indicators are used to measure execution of agreed-
on strategy. Holding implementers accountable in this context may
involve regular programmatic progress reports, such evaluations
as program reviews, and other tools typically used in the work of
continuous quality improvement.

e Mutual accountability’ (or compact) model: When no oversight
party has financial or other direct authority over those who are
implementing, stakeholders must assume both an oversight role and
an implementation role. Involved parties agree on overall priorities
and strategies and then on actions and measures of actions that each
organization will undertake. The group—which may take the form
of a coalition, alliance, board, or other structure—holds individual
organizations accountable for performance through public report-
ing and other agreed-on mechanisms, such as incentives for future
leadership roles and funding. Compact refers loosely both to the
social compact and to the coalitions or other structures formed in
many communities, agreements entered into, and other creative and
innovative mechanisms used around the country to bring varied
stakeholders together to assess health (or other community needs),
devise strategies for improving it, and evaluate performance in

3 Mutual accountability is used in international-development circles (for example, OECD,
2009; World Bank, 2008). OECD (2009) defines it as “a process by which partners hold one
another responsible for the commitments that they have voluntarily made to each other.”
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implementing the strategies. Frameworks and measures that link
interventions to outcomes can help facilitate all this.

For example, in contract accountability, funds might be given to a
stakeholder by local government or by a foundation to create an anti-
tobacco media campaign or by a health department to a community-based
organization for provision of smoking-cessation services. In mutual ac-
countability, an agreement might be drafted by an antismoking coalition
to advocate jointly for a specific legislative strategy, such as tobacco taxes.
In short, the type of accountability depends not on the category of entity
but on what it is accountable for doing. Those in the contract model can
be held accountable by the individuals, agencies, or organizations that hold
authority—legislators, a chief executive, boards of health, public health
agencies, a philanthropic organization, taxpayers, and so on. Those who
entered into an agreement in the mutual accountability or compact model
will be accountable to whomever they have entered into agreement with,
possibly including an array of system stakeholders.

This framework for accountability works whether or not the oversight
party has financial, administrative, or other control over the implementing
party, but the specifics must be operationalized differently in the two set-
tings. Regardless of setting, accountability depends on good measurement
and links to the standard sets of outcome measures and measures of com-
munity health in Chapter 3, Recommendation 2. For an overview of the
framework for measurement in accountability that the committee discusses
in this chapter, see Figure 4-2. An important element of the framework is
that health-system partners need to align and coordinate their efforts con-
sistently to ensure the greatest impact and achieve population health goals.

Challenges for Measurement and Accountability

There are many challenges to implementing a measurement framework
for accountability. For many of the determinants of health, no specific
entity or body is charged with improving a given determinant and made
accountable for it. For example, food deserts may be one factor contribut-
ing to poor nutritional status and obesity of some Americans (Franco et al.,
2009; USDA, 2010), but the authority (or responsibility) for addressing this
problem is unclear and widely distributed among various public-sector and
private-sector entities (as examples of the former, local government planning
and zoning policies, and tax incentives for businesses; and as an example
of the latter, supermarket-chain decisions about the location of new stores).

A simple, quantifiable outcome-based measure would be ideal (for
example, easy to communicate and easy to understand) for evaluating the
performance of public health agencies and other stakeholders in the health
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BOX 4-1
Evidence Base and Public Health Research

Performance measurement is especially important when evidence to elu-
cidate the pathways from system inputs (such as resources and capacities) to
system outputs and outcomes is unavailable. To affect intermediate and ultimate
health outcomes (for example, decreases in obesity and in all distal outcomes for
which obesity is a primary risk factor, such as diabetes and CVD morbidity and
mortality), public health agencies and other stakeholders must use evidence-
based population-level interventions whenever possible and translate them into
metrics for accountability. Gaps in knowledge should stimulate research and
evaluations (Glasgow, 2010).

Individual and population-based strategies (that is, the medical model and
the ecologic model) differ considerably, as discussed in Chapter 1. For example,
administering a vaccine to a patient is an individual-based intervention; ensuring
optimal levels of immunization in a community or nation is a population-based
strategy. In many areas, population-based strategies are not well developed and
have less precise effect sizes. The nation’s public health research enterprise is
producing an expanding body of evidence concerning population-level (public
health) interventions, programs, and policies that are efficacious and cost-effective
in reducing health risks for specific populations at risk (for example, preventive
interventions documented in the Guide to Community Preventive Services, 2010).

Many of the interventions have been evaluated for their effects on individual-
level health outcomes or outcomes observed in small and controlled population
groups. As a result, relatively little evidence suggests what scale of implementation
must be achieved to produce a sustained effect on population health at the level
of an entire community, region, or state. For example, some evidence suggests
the vaccination coverage that needs to be achieved to provide optimal protection
against vaccine-preventable diseases, but this type of evidence is lacking for many
other types of public health programs, policies, and interventions, such as those
which target obesity-prevention programming and food-safety inspection.

Similarly, there is relatively little evidence to suggest how to achieve the
scale and quality of implementation needed to affect health on a population

system. However, holding the agencies and organizations accountable for
specific health outcomes—such as reduced rates of cardiovascular disease
(CVD), diabetes, or obesity—or specific modifiable determinants of health,

such as
reasons:

smoking prevalence in the community, is not possible for several

There is a naturally shifting baseline of diseases and other condi-
tions (both up and down) for all health outcomes in a commu-
nity, regardless of whether a public health intervention has been
implemented.
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level. Implementation research at the level of the public health delivery system is
needed to produce such evidence, including how best to divide and coordinate
implementation responsibilities among available public-sector and private-sector
stakeholders and specifically what roles government public health agencies should
play vis-a-vis other stakeholders in the health system; what levels of human,
monetary, institutional, technologic, and information resources are required for
successful implementation; and what complementary mix of services, programs,
and activities must be available (for example, enhanced HIV screening will have
minimal public health effect if access to treatment is not simultaneously ensured).

There are also large evidence gaps concerning the crosscutting public health
practices that are required to facilitate decision-making and to ensure successful
implementation of interventions. Those practices include community health as-
sessment, epidemiologic investigation, community health planning, policy devel-
opment, communication, workforce development, evaluation and monitoring, and
quality improvement.

For the public health interventions, programs, and policies that currently
are supported by strong evidence, a measurement system is needed to assess
adoption, reach, and implementation fidelity at state and local levels. The system
would facilitate research to address current gaps in evidence and would support
accountability mechanisms. It could also allow detection of practice variation
among public health agencies, communities, and states and identify outcomes
(health and economic consequences) that result from practice variation, thus
allowing targeted improvement in efficiency and effectiveness. Correspondingly,
such a system could be used to support public reporting and benchmarking, ac-
creditation and quality-improvement applications, performance-based contracting,
and pay-for-performance applications.

There is a lack of precision with which public health workers can say they
have achieved outcomes in a given community. The circumstances and programs
that maximize health are many, and their relationships with one another are not
always well understood. Dynamic models to which information can be added (as
described in Chapter 3) can also create an evidence base from which to link salu-
tary processes that lead to better intermediate outcomes that in turn increase the
health-adjusted life expectancy of a population.

e Thereisalack of precision of the effect size for known interventions—
even for those considered best practices—partly because of other
underlying conditions in a community (the determinants of health
from the individual level of genes to the broadest environmental
factors) (see Box 4-1 on evidence-based research).

e There may be stakeholders (such as private-sector entities) that are
not part of a framework for accountability whose actions (both
supportive of and detrimental to health) can substantially influence
the success of interventions.

e There is a lack of knowledge about effective interventions for many
health challenges that are identified as priorities. This may require
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innovation and implementation of “promising practices” whose
efficacy is uncertain (see Box 4-1).

e It may take many years or even decades for the results of public
health interventions to materialize. Such long timelines may not
meet the needs of policy-makers and the public, who need to see
and use intermediate measures that demonstrate progress.

Measuring health outcomes is important and helps the system (at all
levels) to know where it stands; owing to the factors listed above, however,
distal health outcomes (such as death and diseases) are not useful in the
context of accountability. Because of those factors, there is confusion and
inconsistency regarding how to implement a framework for accountability
in the nation’s health system (again, defined as the multiple partners work-
ing to improve population health). The lack of such a framework and the
lack of consistency (for example, in what is measured) can confuse policy-
makers and the public and erode their confidence in system performance.
Transparency in measuring performance and in demonstration of account-
ability to the public and to policy-makers is a critical underpinning of any
population health effort.

The committee concludes that a framework for accountability is needed
that includes

e Agreement among implementing agencies, stakeholders, and those
holding them accountable on specific plans of action for targeting
health priorities.

e Holding of implementing agencies or stakeholders accountable for
execution of the agreed-on plans (strategies, interventions, policies,
and processes).

e  Measurement of execution and outcomes of the agreed-on plans
and agreement on revisions to a plan of action.

A model of accountability is needed that works both when there are
areas with established (for example, evidence-based) best practices (as in
the case of tobacco prevention) and when there is a less well-developed
evidence base (as in the case of obesity prevention). The framework that
the committee proposes applies in both situations because accountability
measures assess the execution of agreed-on strategies. In settings where
there are best practices based on evidence, accountability is primarily fidel-
ity to established models of effective interventions. In settings where there
are no clear best practices, accountability is based primarily on efficient and
effective management of agreed-on innovative interventions (or programs
or processes), including the placing of a higher premium on evaluation and
modification as new information becomes available.
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In the larger context of accountability, there are other unique challenges
and issues in establishing accountability for population health, including
how to align missions of diverse organizations or stakeholders in pursuit
of shared population health goals at the environmental level; the need for
strategic agreement established through a spectrum of mechanisms, such
as law, financial and other types of incentives, and voluntary agreements;
addressing challenges inherent in collective action (for example, free riders,
or interested parties that benefit but do not contribute); and the presence
of internal accountabilities (organization missions) and external account-
abilities (contracts, and legal, financial, or social compacts or pressures)
throughout the system.

Role of Measurement in Accountability

Measurement has unique and powerful roles to play in an accountability
system, especially when other legal and financial drivers of accountability
are weak or absent. Measurement can elucidate shared responsibilities for
population outcomes and reveal the levels of effort and achievement needed
to reach shared objectives. Measurement can be used in tandem with and is
also a vehicle for legal mechanisms (such as contract compliance and liabil-
ity) and incentive and financing mechanisms (such as pay-for-performance,
eligibility, and resource allocation).

Measurement comes into play both at the beginning of the account-
ability process (for example, to inform a community and help it to decide
where resources should be directed) and at the end after coordination
and development of a strategy and its execution (for example, to measure
outcomes of processes of a health department or business). Measurement
provides a basis of alignment of efforts among health-system stakehold-
ers. Efforts may be strategies required by law, or agreed on in contracts
or agreements. Measuring and reporting on process indicators can help to
strengthen accountability pathways. Having indicators available for those
who take part in the accountability process may demonstrate the need for
greater involvement of all stakeholders in the health system. Indicators could
help to illustrate the lack of collective action in the current system in which
many of those who can and do affect health (both favorably and adversely)
are not part of a formal or organized system. These measures would make
the contributions (or lack thereof) of various stakeholders observable and
help to spur collective action. The committee’s next report will address the
legal mechanisms that can assist in the alignment of strategies.

Figure 4-2 depicts a framework for the measurement dimension of ac-
countability that draws on the work of the IOM Committee on Quality of
Health Care in America (see Berwick, 2002; IOM, 2001). In that context,
a framework was provided to demonstrate the changes needed in the US
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medical care delivery system, and four levels were described: Level A, the
experience of patients and communities; Level B, the microsystem of care
(for example, provider practices); Level C, organizations (for example,
managed-care organizations); and Level D, the environment shaped by
policy, payment, regulation, and accreditation.

The present committee believes that that framework holds relevance
for its own examination of measurement in the context of accountability
and has adapted it for its own purposes. The cycle begins after a needs
assessment has been done, priorities set, and a plan agreed on. Level A
in the committee’s adaptation of the framework includes persons (whose
aggregated health information constitutes health-outcome measures) and
neighborhoods. Level B refers to microsystems, which in the context of
population health* are programs, policies, and interventions that may be
thought to refer to the points of contact or interactions among community
groups, local businesses, others in the neighborhood, and their local public
health agencies and allied entities. An example of microsystems is an in-
teraction among a health department, a local medical care provider, com-
munity coalition, or local business concerning a particular health outcome.
Specifically, a health department could assist a food retailer in facilitating
healthful customer choices or could support a local business in develop-
ing a workplace prevention and wellness program. Often in public health,
such microsystems need to align and integrate across organizations; for
example, the local cancer-control program should feed into the statewide
cancer-control program, which feeds into the national program. Level C
consists of organizations described as actors in the public health system in
the 2003 IOM report The Future of the Public’s Health in the 21st Century
(IOM, 2003a) and as components of the health system. The organizations
include the local public health agency, hospitals and other clinical care enti-
ties, community organizations, schools, businesses, religious congregations,
and many others that perform roles that influence health outcomes. Level D
refers to the environment, which includes a variety of social, physical (both
naturally occurring and constructed), and economic factors and is shaped in
part by social realities, large-scale policies (and political will), and economic
arrangements (Syme and Ritterman, 2009). Figure 4-2 also depicts account-
ability pathways for all levels but focuses on Level C—the organizations that
perform functions that affect health outcomes.

CONTEXT AND HISTORY

Performance measurement and reporting are not new ideas in public
health; agencies have had to report on their performance to federal or

4 As is sometimes pointed out, the patient in public health practice is the community.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

122 FOR THE PUBLIC’S HEALTH: MEASUREMENT

state funders and to government executives, and a performance-standards
movement has been facilitated by the National Public Health Performance
Standards (begun by the Centers for Disease Control and Prevention in
1998) and by the Turning Point Performance Management Collaborative
(supported by the Robert Wood Johnson Foundation from 1997 to 2001)
(NACCHO, 2009a,b; RWJF and W.K. Kellogg Foundation, 2006). Public
health agencies also have a long history of planning and evaluation, facilitat-
ed by such tools as the National Association of County and City Health Of-
ficials Mobilizing for Action through Planning and Partnerships framework
and the IOM-developed Community Health Improvement Process (IOM,
1997; University of Wisconsin Population Health Institute, 2010). However,
broader notions of accountability in public health, especially with regard
to the roles of other stakeholders in the system, have arisen more recently.

Accreditation is one mechanism for demonstrating accountability to
policy-makers, elected officials, and the community regarding the quality
of public health services. The 2003 IOM report The Future of the Public’s
Health in the 21st Century (IOM, 2003a) strongly recommended that
public health practice organizations and funders jointly explore the poten-
tial of a voluntary accreditation system to improve public health practice
performance and demonstrate agency accountability. The recommendation
led to the formation of the Exploring Accreditation Project, which found
that accreditation was both feasible and desirable as a means of enhancing
public health quality improvement efforts and strengthening accountability.
As a result, the Public Health Accreditation Board (PHAB) was founded in
2007 and tasked with the development and implementation of the nascent
voluntary accreditation system (PHAB, 2009). As expected, given the early
stage of development, the current accreditation standards focus primarily
on capacity and process measures. In fall 2010, the PHAB completed 30 site
visits as part of beta testing of national accreditation standards and mea-
sures that will allow public health agencies to be assessed against consensus
benchmarks (PHAB, 2010). Future iterations of the standards are expected
to also include intermediate and distal health outcome measures. The com-
mittee recognizes the importance of objective third-party oversight of the
accountability system. As the PHAB evolves, it may provide one option for
implementation of an accountability system and framework.

Although there is a considerable history of activity regarding account-
ability in the context of public health practice, few efforts have been under-
taken to develop a measurement framework for accountability in creating
population health. Some of the discussion below endeavors to provide
guidance in moving forward in this direction.
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ROLES OF SYSTEM STAKEHOLDERS IN
MEASURING ACCOUNTABILITY

In this section, the committee discusses how the measurement frame-
work for accountability outlined in this chapter applies in three contexts—
(1) nongovernment and private-sector stakeholders, (2) government agen-
cies other than public health agencies, and (3) public health agencies—and
makes a recommendation that applies to the entire system, although its
implementation and relevant tools may differ somewhat in each context.

Accountability of Nongovernment and Private-Sector Stakeholders

Measuring accountability of nongovernmental or private-sector stake-
holders is the most challenging for framing a discussion of accountability
because there are few bases for holding them accountable for actions on
health, such as statutes or funding. Exceptions include government regula-
tion of private-sector land use and generation of environmental hazards,
such as pollutants, but these do not always originate in government concerns
about health. However, it is encouraging that multiple stakeholders at the
national, state, or local level have acknowledged in recent years that health
is the product of collective effort and have thus offered a basis for a type
of shared accountability. In most cases, unless funding is provided or other
contractual agreements are entered into, these stakeholders will be part of
a mutual accountability relationship.

Collaborative efforts with public health agencies and others can support
these stakeholders for example, through the preparation of regular reports
on the state of a community’s health to inform stakeholders and help them
to measure their progress. Part of the role of governmental public health
agencies is to understand the effectiveness, cost, and outcomes of public
health services delivered by all stakeholders; these characteristics could be
included in assessing the performance of other actors. Government public
health agencies can serve as conveners and facilitators on strategy and tactics
and on commitments to collective and individual action by stakeholders.
Government public health agencies can also serve as managers or facilitators
of incentives that both reward and serve as a tool for holding stakehold-
ers accountable (i.e., driving other sectors to demonstrate accountability
on contributions to health improvement), in some cases on behalf of the
community in general or a community group. Examples of incentives may
be small amounts of funding to community-based organizations, public
recognition, special status in competing for government funding, or letters
of support to endorse an organization’s grant fund-raising efforts.

However, forms of the contract model of accountability may also apply
to stakeholders in cases in which government develops incentives or disin-
centives for businesses or begins a contract with them for various types of
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BOX 4-2
The Ten Essential Public Health Services

. Monitor health status to identify community health problems.
. Diagnose and investigate health problems and health hazards in the
community.
3. Inform, educate, and empower people about health issues.
. Mobilize community partnerships to identify and solve health problems.
5. Develop policies and plans that support individual and community
health efforts.
6. Enforce laws and regulations that protect health and ensure safety.
7. Link people to needed personal health services and assure the provision
of medical care when otherwise unavailable.
8. Assure a competent public health and personal healthcare workforce.
9. Evaluate effectiveness, accessibility, and quality of personal and
population-based health services.
10. Research for new insights and innovative solutions to health problems.

N =

-y

SOURCE: Public Health Functions Steering Committee, 1994.

work. For example, employers could receive tax advantages for enacting
policies and adopting workplace programs and strategies that promote em-
ployee health (such as better health plans and at-work programs) (Baicker et
al., 2010; Bourgeois et al., 2008; Goetzel and Ozminkowski, 2008; Heinen
and Darling, 2009; Houle and Siegel, 2009; Okie, 2007; Ozminkowski et
al., 2002).5 A recent example of the use of tax benefits is found in New York
City’s FRESH program and in the state of Michigan, both of which offer
property-tax incentives for some types of retail food establishments, such as
grocery stores (Michigan Department of Community Health, 2008a; NYC
Department of City Planning, 2010).

Public health agencies could track and report on these types of contri-
butions to the greater health of a community. Although the “Ten Essential
Public Health Services” (see Box 4-2) are often embedded in a statutory

5 A recent literature review by Baicker et al. (2010) showed that employer-based wellness
programs have increased substantially, from 19 percent in 2006 to 77 percent in 2008 among
employers that have 500 or more employees. The study also found that for every dollar spent
on employee wellness programs, there were about $3 in savings, both in medical costs and
in absenteeism. In addition, some companies—such as General Mills, Texas Instruments,
and Johnson & Johnson—have invested in wellness programs that address obesity, weight
loss, disease prevention and management in the workplace, and creating a work culture and
environment that support healthy choices that lead to healthy behavior (Heinen and Darling,
2009; Ozminkowski et al., 2002).
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context and represent the fundamental roles of public health agencies (Pub-
lic Health Functions Steering Committee, 1994), others in communities
can contribute to some of the services. That is especially true of medical
care organizations, particularly those with large community presences and
wide portfolios of community-benefit (such as health-promotion) activities.
With the enactment of the Affordable Care Act (ACA), the role of public
health agencies in providing safety-net medical care services (part of Es-
sential Public Health Service 7; see Box 4-2) and their relationship with the
publicly and privately funded clinical care system may change dramatically.
Although it was outside the scope of the present committee’s task to specify
how public health agencies should change after implementation of the ACA,
the committee recognizes the potential benefits and some challenges that
may emerge from the expansion of medical insurance. (The committee may
gather information on the evolution of these issues in preparing its future
reports on public health law and resources.)

Accountability of Government Agencies

The 2003 IOM report The Future of the Public’s Health in the 21st Cen-
tury did not explicitly identify government agencies other than public health
agencies as contributors to the health system, but it did refer to education,
transportation, and other factors that contribute to health outcomes and
that “reside” in other sectors of government (IOM, 2003b). In recent years,
there have been efforts across the country to examine the ramifications of all
types of policy decisions on health outcomes by using such tools as health
impact assessments as part of an approach, also used internationally, called
Health in All Policies (CDC, 2010; Koivusalo, 2010). As described in Chap-
ter 3, a recent example is the National Prevention, Health Promotion, and
Public Health Council, which comprises many department and agency heads
under the leadership of the surgeon general of the Public Health Service.
Government agencies charged with planning, transportation, education,
and other civic functions have begun to consider the synergistic effects of
multiple factors that create health in a community, and evidence is being
amassed to demonstrate the mutual benefits of considering health effects
as part of other types of planning, design, and tracking processes. Several
government agencies outside the Department of Health and Human Ser-
vices (HHS) and the state and local public health agencies are charged with
addressing health issues—for example, the US Department of Agriculture
and the Environmental Protection Agency (EPA) at the federal level—and
other agencies without overt health-related duties (such as local planning
departments) represent the government as well and therefore have a duty
to contribute to the implementation policies and programs that serve the
larger public good, of which health is both a foundation and a component.
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BOX 4-3
Examples of Actual or Potential Synergy
Among Government Sectors in the
Improvement of Population Health

Many communities have found that planners and epidemiologists (among
many others) can collaborate on issues of mutual interest, such as design and
infrastructure features of cities and suburbs that support health objectives. For
example, recent research suggests that some types of public transportation in-
crease the physical activity of community residents and have the potential to lead
to improvement in multiple health outcomes (MacDonald et al., 2010).

San Francisco’s departments of public health and of housing have worked col-
laboratively to rebuild and transform living conditions in three public-housing sites
(for more information, see The Healthy Development Measurement Tool, 2006).
For an example of evidence on the relevance of housing to health outcomes, see
Krieger and Higgins (2002) and Keall et al. (2010).

To reduce high infant mortality, Detroit’s health department has worked with
other parts of local government to improve the services and supports available to
pregnant women and has thus transformed the social and economic environmental
factors partly responsible for poor outcomes (Michigan Department of Community
Health, 2008b).

Local government agencies, from education to planning to transportation,
have roles in supporting and improving quality of life and facilitating some
aspects of social progress. However, the effects of other government sectors
on population health have been largely invisible to the agencies (whether at
the national, state, or local level), in part because of the medical care focus
of the nation, policy-makers, and the public. The discussions in Chapter 2
and 3 illustrate the potential contributions of measurement to informing
other sectors about how they affect population health outcomes favorably
or unfavorably. Box 4-3 provides some examples of potential or actual kinds
of collaboration among government sectors, including public health.

The American public and nonprofit sectors increasingly recognize
that most parts of government—whether at the national, state, or local
level—can contribute to improvements in health and that health is closely
intertwined with income and economic opportunity, education, housing,
and other factors (see Chapter 2 for a discussion of determinants of health).
Such recent efforts as the Department of Education’s Promise Neighbor-
hoods; the First Lady’s “Let’s Move!” Campaign with its attention to food
deserts in vulnerable communities (White House Task Force on Childhood
Obesity, 2010); the Interagency Partnership for Sustainable Communities
of the Department of Transportation (DOT), the Department of Housing
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and Urban Development (HUD), and EPA (National Center for Appropriate
Technology, 2010); and the exploration of opportunities for collaboration at
the intersection of health and community development by the Robert Wood
Johnson Foundation and the Federal Reserve (Syme and Ritterman, 2009)
are among the higher-profile examples of intersectoral collaborative efforts
to improve health and its determinants. One of the principles of the DOT,
HUD, and EPA partnership is valuing communities and neighborhoods by
“enhanc|ing| the unique characteristics of all communities by investing in
healthy, safe, and walkable neighborhoods” (EPA, 2010).

Federal partnerships to address aspects of community well-being that
include or contribute to health signal federal-government interest in sup-
porting similar interactions in communities at all levels and model the possi-
bilities for similar collaborations at the local level. However, many commu-
nities already have a strong record of collaborative efforts to improve health
that commonly are facilitated or convened by a local public health agency.
Many of the local-level indicator sets that the committee reviewed (some
are provided as examples in Appendix B) are tools used by such communi-
ties as Seattle-King County, Alameda County in California, and Saskatoon,
Canada (Alameda County Public Health Department, 2008; Lemstra and
Neudorf, 2008; Seattle and King County Public Health Department, 2010).
Reports prepared by such communities highlight diverse partnerships that
include agencies of the local government. However, many of the reports
and measurement tools largely reflect health outcomes and to a far smaller
extent the determinants of health in a given community. The indicator sets
do not attempt to link performance of other government agencies (or other
stakeholders) to the outcomes reported; this is understandable, given the
challenges described in this chapter. However, the committee believes that
demonstrating accountability is essential and that developing meaningful,
valid, and fair measures of accountability for public-sector agencies other
than public health agencies is important and reasonably achievable in light
of the agencies’ own responsibilities for community well-being (and the
potential for synergistic effects of collaboration of the community with
public health agencies) and public health agencies’ proven ability to inform,
mobilize, and convene. Tools to facilitate shared (“compact”) accountabil-
ity to communities may include joint reporting by public health and other
relevant agencies on issues of mutual interest that influence the health of
constituents in a jurisdiction. Other government agencies may be subject
to the same kind of accountability as public health agencies to the extent
that federal, state, and local funds are linked to specific strategies or to the
chief elected official to whom they report on mandated activities (contract
accountability). A recommendation and sample accountability measures are
provided at the end of this chapter.
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Public Health Agency Accountability

Accountability is typically linked to specific statutory authority, fidu-
ciary duty, obligation to demonstrate return on investment, or other formal
relationships. This may be called contract accountability. This type of ac-
countability clearly characterizes government public health agencies (as
opposed to other government agencies or private sector entities)—at local,
state, and federal levels—that hold primary responsibility for the health of
their population or community (see Box 4-2 for a list of the Ten Essential
Public Health Services). Public health agencies may also be part of compact-
or mutual accountability arrangements, discussed later.

In addition to their own accountability for discharging their statutory
duties and using federal, state, and local funding appropriately, public health
agencies are stewards of a community’s overall health and can play the role
of monitors, conveners, or rapporteurs with respect to the performance and
accomplishments of other stakeholders in the health system. Public health
agencies can also cultivate collaborative relationships with other govern-
ment agencies by explaining how coordinated efforts that make use of the
opportunities afforded by different entities can have health benefits that
spill over into other sectors that will continue to build the overall health and
quality of life of a community.

Public health agencies play several major roles with implications for
accountability. They deliver funded public health programs that include
traditional activities such as sanitation and food safety and some safety-net
clinical care services, and they have the potential to and often do mobilize
or convene the overall health system in a community to transform the condi-
tions for health. The level of accountability of public health agencies is based
partly on their capacity, size, and resources. As agencies change their plans
in response to a changing environment, including reforms in insurance and
the provision of medical care triggered by the ACA (HHS, 2010), public
health programs, budgets, and funding streams will also require change.
This will be addressed in greater detail in the committee’s third report, on
funding for public health. The committee notes that some legacy programs
remain necessary and does not recommend wholesale dismantling of the
existing system of funding and programs, but some level of reallocation will
be needed. In addition, accountabilities will probably vary by community,
and their foci, specific activities, and expenditures will probably not be
amenable to a uniform set of metrics, but outlining some common criteria
will be useful.

The role of public health agencies is to ensure “the conditions in which
people can be healthy” (IOM, 1988, 2003a). As the nature and the under-
standing of preventable death and disability have changed (as discussed in
Chapter 1), the information available to public health agencies has suggested
a need to change priorities and strategies. Although public health agencies
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rightly seek to sustain past achievements—such as successes over infec-
tious diseases and improvements in maternal and child health and tobacco
control and dependence—they are also called on to respond to emerging
challenges to population health, such as obesity and injury. For example,
they can develop or select new tools (such as policy changes), nurture new
relationships and alliances, and restructure existing programs and structures
to maximize available resources.

There are several challenges to the ability of the public health infra-
structure to address high-priority population health concerns effectively
and efficiently. Challenges include a mismatch between the targets of public
health funding and resources and the leading causes of preventable deaths
and illnesses (an issue the committee intends to address more fully in its later
report on funding). There is a skills mismatch in which public health practice
might not match current or emerging challenges (including infectious dis-
ease), and there is a great need to strengthen skills and capacity to interact
with and influence such spheres as policy systems and the environment (for
example, with place-based changes). Finally, interventions to address emerg-
ing problems, such as obesity, are far from having gathered the strength of
evidence that characterizes infectious-disease control, tobacco use, or some
aspects of vehicle safety, and the legislative or statutory basis of such inter-
ventions is in its infancy. For example, before the passage of the ACA (with
its provision requiring calorie-posting and other nutritional disclosures be-
yond some threshold by some restaurant, food-outlet, and vending-machine
businesses), a small number of jurisdictions had enacted laws that require all
restaurants to post some types of nutritional information (NPLAN, 2009;
Simon et al., 2008). In the absence of such laws pertaining to nutrition or
other issues (it should be noted that the national law does not pertain to
smaller businesses, such as ones that have fewer than 20 retail sites), public
health agencies must rely on other tools, such as their influence and collabo-
ration with community partnerships to facilitate change. (The legal context
of population health improvement will be discussed in a later report.) On the
one hand, the status of many legal interventions is complicated by the fact
that the effectiveness of such laws in modifying behaviors is not established;
on the other hand, it seems imperative that public health agencies use the
best available evidence and undertake innovations that may yield results and
advance the evidence base. Developing measures of accountability based
on guaranteed specific quantifiable changes in health outcomes would be
particularly problematic in areas where the evidence is incomplete, and the
measurement framework for accountability proposed by the committee in
this report may provide a needed alternative. The broadest (or most up-
stream) determinants of health—such as poverty, education, and disparities
resulting from discrimination—have relevance to the work of public health
agencies, but they require broad-based partnerships and mobilization of

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

130 FOR THE PUBLIC’S HEALTH: MEASUREMENT

communities to change norms or values regarding what a community finds
and does not find acceptable among the fundamental determinants of health.
A further challenge is that many of the interventions lie outside even the
most generous assessment of a public health skill set, and the nature of ef-
fective interventions remains very elusive.

Public health agencies are held accountable in a variety of ways: directly
to funders, heads of the executive branch, and boards of health where ap-
plicable, and indirectly to the communities they serve (see, for example,
Alameda County Public Health Department, 2008; Communities Count,
2008; Department of Population Health Sciences, 2008; Office of Health
Assessment and Epidemiology, 2010; Summers et al., 2009). Many public
health agencies track and describe their use of resources and performance in
a variety of formats, including progress reports to federal, state, and local
funders and annual reports to the public, such as citizens of a county or city.
In its environmental-health role, public health agencies are held account-
able with process measures (such as the number of restaurant inspections)
and in terms of outcomes (such as the prevalence of food-borne illnesses).
In a specific example of making the link between interventions and health
outcomes, Los Angeles County pioneered a method of grading restaurants
on their performance during inspections (a method since emulated by many
other local public health agencies) and in recent years has demonstrated a
correlation between restaurant grading and a decrease in food-borne infec-
tions (Simon et al., 2005).

Existing state accreditation programs and perhaps the emerging na-
tional accreditation program tend to focus heavily on standards for cross-
cutting practices rather than standards related to implementation of specific,
evidence-based public health programs, policies, and interventions (i.e., ad-
ministrative processes versus programmatic content). Although that strategy
has its strengths (such as ensuring that most or all public health agencies
meet fundamental requirements and have basic tools and capacities), there
is little or no research to show how such generic practices, usually acknowl-
edged as useful or effective by practitioners, are related to implementation of
evidence-based programs, policies, and interventions. (The committee notes
that the public health accreditation process includes a measure of the use of
evidence-based interventions.) A growing evidence base will be needed to
inform public health leaders and practitioners as to which types of practices
are effective in supporting successful implementation of efficacious and cost-
effective programs, policies, or interventions.

Distributed Governance (and Accountabilities) in Complex Systems

To create a framework for holding other parties in the population health
system accountable, other types of strategies are needed that serve a complex
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system in which multiple independent entities each hold a piece of the solu-
tion. Complexity theory would mandate a continually adapting governance
process. The history and operating style of the public health agency mirrors
in some ways those of public administrative structures and even of large
organizations in the private sector. State and local public health agencies
have traditionally been bureaucratic and operated in a linear, predictable,
and planned manner and, with the exception of the executive-branch line of
command, operated largely independently of any other entities.

For a variety of reasons, traditional modes of governance and action
in public health need to be complemented with alternative approaches that
depend on the specific problem at hand. That is due partly to the widespread
recognition in public health that the government public health infrastructure
generally “owns” neither the problems nor the solutions and thus needs to
engage and collaborate with multiple stakeholders to find effective new ways
to improve population health. The participation of multiple stakeholders
creates the possibility of unpredictability and multiple mutually incompat-
ible or incomprehensible terminologies, expertise, skill sets, and worldviews.

The literature on complexity theory and adaptive networks offers po-
tential solutions, models, and road maps to help those who find themselves
part of complex assemblages of government agencies, private-sector compa-
nies, nonprofit organizations, and various community groups. For example,
Bovaird (2008) has written that expectations of system predictability must
be modulated, and the typical process of strategic planning may need to give
way to strategic management and “metaplanning” (for example, a more
flexible set of approaches). Teisman (2008) has noted that self-organization
may be a source of system evolution, and this would certainly apply to
health systems in which no one is “in charge” and there are few or no com-
mon laws or statutes to structure governance. Flexible, adaptive systems can
adjust to changing circumstances, such as new health data and emerging
consequences of global climate change, and can develop strategies to keep
on course (for example, sustaining previous gains and providing essential
services) and to respond to new demands (Bovaird, 2008). In such systems,
the public health agency does not have the authority to coordinate or align,
but it could influence political leadership to create, with public-sector and
private-sector partners, a policy context (statutes, financial incentives, and
so on) to encourage alignment of interests. However, constantly changing
and adapting systems will resist rigid governance structures, and other
mechanisms will be needed (the committee will discuss these possibilities
in a future report).
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MEASUREMENT AND ACCOUNTABILITY IN THE FUTURE

As discussed in this chapter, there is a need to develop a model or
framework for accountability for action on the broader determinants of
health to improve population health. Although the full spectrum of system
stakeholders have a role to play in accountability, the public health agen-
cies form the core of the health system (defined as the joint capacities and
activities of public health agencies, other government agencies, and multiple
stakeholders outside government, including communities), and the federal
government is an important funder of public health activities at the national,
state, and local levels. That is why the committee believes that HHS is well
positioned to act as a convener of all stakeholders in a process of broad-
based planning and building on performance-measurement efforts already
in existence in some parts of the health system or in other sectors.

The committee emphasizes that it is not calling for a federal mechanism
for establishing or enforcing a national accountability system, but rather
for federal public health agencies to convene and provide support to state
and local agencies and their partners to develop a more detailed model and
framework for accountability that may be used at all geographic levels. The
committee also recognizes that the success of a health-in-all-policies ap-
proach resides outside the public health agency and that the approach can
best be furthered at the behest of a supportive executive (mayor, governor,
or president). The approach can also be successful if public health officials
are strongly supportive of it and if their agencies’ legislative mandate calls
for such an approach (this will be discussed in the committee’s report on
the law).

In its recommendation below, the committee refers to a performance-
measurement system that consists of standard approaches and metrics.

Recommendation 7

The committee recommends that the Department of Health and

Human Services work with relevant federal, state, and local public-

sector and private-sector partners and stakeholders to

1. Facilitate the development of a performance-measurement system
that promotes accountability among governmental and private-
sector organizations that have responsibilities for protecting and
improving population health at local, state, and national levels.
The system should include measures of the inputs contributed by
those organizations (e.g., capabilities, resources, activities, and
programs) and should allow tracking of impact on intermediate
and population health outcomes.

2. Support the implementation of the performance measurement
system by
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a. Educating and securing the acceptance of the system by
policy-makers and partners.

b. Establishing data-collection mechanisms needed to con-
struct accountability measures at appropriate intervals at
local, state, and national levels.

c. Encouraging early adoption of the system by key govern-
ment and nongovernmental public health organizations
and use of the system for performance reporting, quality
improvement, planning, and policy development.

d. Assessing and developing the necessary health-system
capacity (e.g., personnel, training, technical resources,
and organizational structures) for broader adoption of
the framework, including specific strategies for steps to
address nonperformance by accountable agencies and
organizations.

Strategies to address nonperformance by public health agencies referred
to in the above recommendation could range from technical assistance,
training, and mentorship to direct oversight and assumption of responsibili-
ties, as well as from consolidation with other jurisdictions (or regionaliza-
tion) to pooling of resources or sharing of specific resources and expertise
to increase agency capacity and meet performance standards to ensure that
each person in every jurisdiction has access to a full set of public health
services.® Such strategies would be applied in a stepwise fashion that would
build capacity locally and improve the health of the community.

With regard to holding public health agencies accountable, the com-
mittee believes that it is imperative that mechanisms for process and per-
formance measurement not be linked with strategies that withhold funding
from jurisdictions. Such actions could have serious unintended consequences
for vulnerable populations and could potentially deepen disparities in
health outcomes. Various incentives can be used to motivate agencies to
change—for example, offering benefits to those who find ways to work
together constructively. The current environment of severely constrained
resources and preparation for an uncertain or unclear future (in light of an
aging population, technologic advances, geopolitical and infectious-disease
threats, and changes in the clinical care delivery system) could compel public
health leaders to consider innovative and unconventional solutions to posi-
tion their agencies to demonstrate effectiveness and efficiency; ensuring this
will also require incentives that are outside the scope of the present report.

If the new framework for measurement to support accountability for

¢ For example, Michigan established district health departments, giving jurisdictions choice
on consolidation (Bates et al., 2010).
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population health is to function, the committee believes that a continuing
focused effort in an existing organization (such as the PHAB, but with a
broader mandate) or a new accountability organization may be needed to
develop accountability measures and to track and report commitments by
public health agencies and other stakeholders. To help federal agencies, pub-
lic health funders, and communities, the accountability organization would
involve them in the development of accountability measures and reporting
requirements. The accountability organization would need the capacity to
understand the underlying logic model that links the actions taken by public
health agencies and stakeholders with intermediate and health outcomes so
that it can help to identify the critical processes, resources, and capabilities
of each stakeholder that are central to the intervention strategy. Such an
organization

e Could assist in the measurement and reporting of performance of
nongovernment public health stakeholders that are accountable for
upholding mutual accountability “compacts” formed with others
in improving community health outcomes.

e Could validate and serve as a repository of accountability indica-
tors and serve as a facilitator of process integrity and objectivity on
behalf of funders, taxpayers, and communities.

e  Would need to be constituted appropriately to incorporate neces-
sary expertise and demonstrate needed independence.

TYPES AND EXAMPLES OF NEEDED
ACCOUNTABILITY MEASURES

There are various ways to measure accountability of stakeholders
in the health system. For clinical care services delivered in public health
department clinics, it may be most reasonable to consider measurement
strategies that are used in the clinical care delivery sector. Such strategies
(Healthcare Effectiveness Data and Information Set [HEDIS] measures for
instance) are likely to grow in importance in the wake of major changes to
the clinical care delivery system, and the clinical services provided in public
health may also change as a result of a decrease, due to the ACA, in the
number of uninsured people who need the immunization, family-planning,
or communicable-disease services offered by clinics that public health agen-
cies operate.

With regard to funding of public health agencies, a local system of
public health accounts is needed to enable management to understand how
well resources are aligned with interventions and outcomes. As noted in
Chapter 1, measurement of financial resources and their effects on services
and outcomes is inadequate. Public health agencies do not collect data in a
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standardized way to link decisions on how resources are spent at the local
level (in the health department) with the population health outcomes that
they are designed to improve. And, as discussed in this chapter and else-
where in this report, the linking of inputs and outcomes is not a simple or
straightforward process, for a variety of reasons (see Box 4-4 for a discus-
sion of so-called scorecards). Information is needed not merely by funding
stream or categorical program; rather it is needed as a type of accounting—
what resources go toward what health outcomes, and what is the effect?
The committee began to discuss this topic and expects to gather additional
information in preparing its third report.

For many stakeholders in the health system, developing accountability
measures has been challenging for several reasons. Many in the business
sector or non-health-related parts of the nonprofit sector have not always
seen themselves as stakeholders in health. There may be data gaps or dif-
ficulties in gathering needed data, and evidence available to guide the selec-
tion of measures may be sparse. Such measurement systems as HEDIS may
serve as a partial model, but there are considerable differences, compared
with clinical settings (described in more detail earlier in this chapter), in the
ability to link cause and effect in population health and in how account-
ability is traced both in the government public health infrastructure (which
is supported by taxpayers and accountable to them and to elected officials)
and among the many stakeholders in the system (where accountabilities are
much less clearly defined and certainly more difficult to monitor and evalu-
ate). However, the committee believes that the concerted efforts of national
public health leaders, with support from public health systems and services
research and input from communities, can move the field toward develop-
ing and implementing good performance measures that can be adopted by
implementers and those holding them accountable. Criteria for selecting
such measures may include face validity (meaningfulness, relevance, and
understandability), feasibility (availability or collectability of data), meth-
odologic soundness (validity and reliability), and fairness (to the stakehold-
ers whose performance they will evaluate).

The set of performance measures used may differ, depending on a com-
munity’s identified needs and priorities, on the mix of stakeholders, and
on the expectations of funders. The Ten Essential Public Health Services
(see Box 4-2) may also serve as a tool for identifying measures to assess.
See Table 4-1 for some examples of possible measures of performance for
agreed-on strategies.

Over the last few decades, efforts to measure and report quality and
performance related to health have increased. Spurred by such employer
initiatives as the Leapfrog programs for reporting hospital-service quality,
such government initiatives as Medicare quality measures for ambulatory
care and hospitals, and health care quality organization standards of the
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BOX 4-4
Improving the Next Generation of “Scorecards”

Several sets of indicators have been developed or have been made available
to the public in the last 2 decades. Prominent examples include the State of the
USA (SUSA) health measures (developed as part of a national, federally driven
key-indicators effort), the Community Health Status Indicators effort (supported by
HHS agencies and several nonprofit organizations), and the County Health Rank-
ings (developed by academic researchers with foundation support) (Community
Health Status Indicators, 2009; County Health Rankings, 2009; SUSA, 2010).

Some indicator sets are sometimes called scorecards, and the committee
believes that it is important to address this terminology. Although these indicator
sets (discussed in Chapter 2) attempt to provide snapshots of health by county or
by state (in the case of SUSA) and can speak volumes about the needs and chal-
lenges in a given community, the snapshots generally are not intended to and do
not inform about the performance of the public health agencies in the communities
and about the resources available to them. These sets also provide only limited
information about the underlying determinants of health (most commonly, data on
educational attainment and income). It is the committee’s understanding that true
scorecards (which are available in many fields, including health) are intended to
convey information about performance (such as the quality of services provided)
either for internal quality-improvement purposes or for external communication, but
some of the indicator sets currently called scorecards are in fact unable to provide
the type of information a true scorecard would give. The committee believes that
policy-makers and the public cannot draw useful inferences about public health
agency competence or capabilities from these so-called scorecards (in their most
common current formats). Examples of true scorecards may be found in the clinical

National Committee on Quality Assurance, the National Quality Forum
(NQF), and others, the medical care delivery system has begun to report
performance and quality-improvement activities linking process to health
outcomes. What the present committee recommends should not be consid-
ered in isolation from the efforts of those groups, and existing efforts should
be incorporated when possible and when they are pertinent to population
health. For example, the Centers for Disease Control and Prevention Na-
tional Public Health Performance Standards program is designed to measure
public health practices at the state and local levels and provides the tool
Mobilizing for Action through Planning and Partnerships, which evaluates
the capacity of local public health systems to conduct the Ten Essential
Public Health Services. In the clinical care setting, the NQF uses continuous
quality improvement as part of its vision, which is a facet of a measurement
framework for accountability recommended by the committee. The national
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context, but, as discussed in this chapter and elsewhere in this report, the clinical
frameworks do not translate easily to public health practice.

The committee believes that it is crucial that future indicator sets described
as community scorecards look not only at important distal health outcomes and
determinants (largely the measures of community health discussed in Chapters
2 and 3) but also at their interrelationships with upstream underlying processes
and policies, which may differ at the local, state, and national levels. Given that
health outcomes are the products of a chain of proximal and distal influences,
the interrelationships among health and its determinants should serve as an
organizing framework for future measurement of health outcomes. Rather than
presenting a “flat-file” list of health indicators, for every distal health outcome of
importance, future efforts would map out the causal web of determinants that af-
fect outcomes and the sequence of upstream activities that enable communities
to alter the determinants. The systems-modeling activities described and called for
in Chapter 3 could transform this kind of performance measurement by leading to
a next generation of health indicators that measure performance along complex
and nonlinear causal pathways and at the national, state, and local levels. It would
require research and development to identify the most important health outcomes
at the distal end of the pathway, the activities that are effective at each stage of
influence, and the best metrics for each indicator. To accomplish that, changes in
survey administration and data collection and analysis will be necessary. As dis-
cussed in Chapter 3, there may be value in individual health data from electronic
health records that could be collectively analyzed with appropriate privacy and
security safeguards (such as aggregation) to complement the understanding of
community or population health. Without such understanding, the implementation
of policies and other strategies that affect social, environmental, and behavioral
determinants cannot be measured, monitored, and improved.

accreditation effort, as discussed earlier, will also be a useful tool as it moves
forward in its development.

Implementation of the Measurement Framework for Accountability

Chapter 1 discusses the causes, and causes of causes, that lead to the
untoward health outcomes of infant mortality and cardiovascular disease.
As is true for the vast majority of conditions or illnesses, neither of those
outcomes is amenable to improvements that are influenced solely by public
health agencies. A variety of stakeholders are necessary to alter the micro
and macro societal conditions in which infants die and people suffer heart
attacks and congestive heart failure. Beyond the most macro level—the
deeply embedded socioeconomic realities that characterize the nation—
employers, community organizations, clinical care providers, schools, busi-
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TABLE 4-1 Examples of Measures of Common Agreed-on Strategies

Sample Measure

Stakeholder

Number of employers who have voluntarily
adopted and complied with smoke-free
workplace policies

Number of (nonchain) restaurants voluntarily
posting or complying with requirements for
disclosure of nutritional information

School adherence to nutrition guidelines,
including removal of some vending-machine
products

Planning and zoning decisions consistent with
local needs

Small-business compliance with smoking bans
(something intermediate to) high school
graduation rates

Percentage of community housing that is
affordable (give parameters)

Percentage of community housing that
is safe and livable (give parameters)

Percentage of poor children (specify percentage
of federal poverty level) who receive early-
childhood interventions (from public health
and other social-service agencies)

Percentage of medical-insurance plans that
implement health-literacy education;
percentage of medical-insurance plans or
medical care providers that adopt health-
literacy strategies and implement steps to
increase cultural competence of their staff;
measures of health literacy in adolescents

Percentage of employers that provide wellness
services to employees

Percentage of employers who adopt policies

Business, nonprofits

Business (retail)

Schools

Planning department

Business
Schools, community-services agencies

Planning department, local
government, developers

Police, planning, local government,
community groups, faith-based
organizations

Public health agency, social services,
nonprofit organizations,
including advocacy groups and
philanthropic organizations

Clinical care

Schools

Business, employers

Business, employers

supportive of breastfeeding mothers (including
dedicated, acceptable space and time to pump)

Percentage of baby-friendly (that is, breastfeeding-
supportive) hospitals (specific parameters have
been described elsewhere)

Clinical care

nesses, and many others can undertake strategies that address one or both
of those outcomes (and many others).

For example, in a community that has unacceptable infant mortality,
the local public health agency might serve as the convener of stakeholders,
alerting other community organizations to the problem’s root causes by pre-
senting evidence of associations between different types of changeable risk
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factors and infant outcomes. In doing so, it might identify weaknesses in the
local programs, services, and interventions available to prevent unplanned
pregnancies and poor birth outcomes. Those convened might also engage
a broader circle of participants who are in a position to influence environ-
mental changes. Those convened could then consider, plan, and deploy an
array of strategies. After reaching consensus on the top (most effective,
evidence-based, and locally appropriate) strategies to be undertaken, the
coalition could develop agreements with various stakeholders who would
all commit to playing a concrete role in improving the outcome of concern.
For example, the local public health or social services agencies would com-
mit to better links to clinical care providers who are working with newly
pregnant women to ensure that at-risk women receive case management
and other essential services. The public health agency and clinical care
providers in the community might develop agreements to ensure that no
pregnant woman misses prenatal care services because of insurance status
or difficulty in accessing a provider. Local businesses that cater to women
and families could join in a mass-media and social marketing campaign on
the importance of prenatal care. Schools could initiate or intensify efforts to
educate adolescents about family planning and refer them to clinical services
(as part of a broader effort to delay sexual activity and improve awareness
and behaviors).

A broader coalition might work to alter the community environment
more substantially. For example, local employers and businesses learning
of the relationship of secondhand smoke to poor infant outcomes might
commit to initiating or enhancing smoke-free environments to diminish
exposure of pregnant women and alter the behaviors of other members of
the community. Schools boards, learning of the relationship between gradu-
ation rates and infant mortality, might be persuaded to redouble efforts to
increase graduation. Town planners, alerted to an association between early
sexual activity and lack of recreational outlets, might agree to work to de-
sign programs and build facilities to serve adolescents. Food retailers, made
more aware of the relationship between nutrition and birth outcomes, might
commit to developing food and menu labeling as part of a communication
effort. The process of involving those many organizations could include
developing a coalition that could acquire formal nonprofit status (501(c)3)
and apply for funding from relevant private and public-sector funders.

Implementing a measurement framework for accountability could
include agreements and contracts (in cases in which funding is provided)
and a variety of tools for communicating with the public on the status and
progress of the community’s joint efforts (for example, through newsletters,
news releases, and monthly, quarterly, or annual reports). Evidence-based
indicators could be selected to help the community to hold accountable
all stakeholders who have agreed to contribute to the initiative in some
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manner. Indicators could include an array of process measures, such as the
percentage of newly pregnant women receiving social support (the Women,
Infants, and Children federal food and nutrition program and food stamps)
who are referred for additional services, a measure of the level of tracking
and follow-up of women who do not access needed services, indicators of
clinicians’ attempts to initiate smoking cessation in pregnant women, mea-
sures of mass-media and other communication outputs, and the percentage
of businesses that adopt smoke-free policies to decrease exposure of preg-
nant women. As the work progresses, indicators that can be used to hold
stakeholders accountable will become more refined, interventions will also
be fine-tuned, efforts to collect data will begin to produce results, and the
public will have regularly updated information about progress in addressing
one of the community’s top health needs.

The committee believes that the task of identifying performance mea-
sures can be simplified under the proposed framework because, for the most
part, performance measures need to be measures of execution of strategies
or of immediate outcomes of execution.

CONCLUDING OBSERVATIONS

In this chapter, the committee has outlined the three components of
a measurement system for accountability that can be applied to the entire
health system, from public health agencies to a vast array of stakeholders,
and made a recommendation describing standard approaches and measures
for implementing the framework in the context of both contract account-
ability and mutual or compact accountability.

Accountability requires measurements that track resources to outcomes;
in general, these measures are not yet developed. Accountability is primarily
for processes required by funders or agreed to by those in mutual account-
ability arrangements—processes over which organizations have control,
rather than health outcomes for which public health is often only one of
many contributors and determinants and therefore cannot be held directly
accountable.

Simple measures of accountability (clear lines from inputs to outputs)
based on quantified improvements in health outcomes, although desirable,
are not possible, so the three-part, more complex framework of account-
ability measurement and continuous quality improvement presented in the
report is needed. This measurement strategy can be operationalized across
the spectrum of degree of certainty about best practices and so avoids “ac-
countability paralysis” from lack of precise science. The strategy can be
operationalized in both contract and compact operating environments and
for all stakeholders, and the principles embodied are applicable at national,
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state, and local levels. Priority steps to develop and implement the measure-
ment framework should be taken.
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ACA
AHR
AHRQ
ASTHO

BMI
BRFSS

CDC
CHCF
CHDI
CHIS
CHR
CHSI
CMS
CVD

DALY
DHEW
DOT

EHR
EPA

Appendix A

Acronyms

Affordable Care Act, 2010

America’s Health Rankings

Agency for Healthcare Research and Quality
Association of State and Territorial Health Officials

body mass index
Behavioral Risk Factor Surveillance System

Centers for Disease Control and Prevention
California HealthCare Foundation
Community Health Data Initiative
California Health Interview Survey

county health rankings

Community Health Status Indicators
Centers for Medicare and Medicaid Services
cardiovascular disease

disability-adjusted life year
Department of Health, Education, and Welfare

Department of Transportation

electronic health record
Environmental Protection Agency
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GAO
GDP

HALE
HALY
HHS
HIA

HP 2010
HRQL
HUD

IOM
MATCH
NACCHO
NAS
NCHS
NCQA
NCVHS
NHANES
NHIS
NICE
NIH
NPHPPHC
NQF

OECD

PHAB
QALY
SUSA

TFAH
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Government Accountability Office
gross domestic product

health-adjusted life expectancy

health-adjusted life year

Department of Health and Human Services
health impact assessment

Healthy People 2010

health-related quality of life

Department of Housing and Urban Development

Institute of Medicine
Mobilizing Action Toward Community Health

National Association of County and City Health Officials

National Academy of Sciences

National Center for Health Statistics

National Committee for Quality Assurance

National Committee on Vital and Health Statistics

National Health and Nutrition Examination Survey

National Health Interview Survey

National Institute for Health and Clinical Excellence

National Institutes of Health

National Prevention, Health Promotion, and Public Health
Council

National Quality Form

Organisation for Economic Co-operation and
Development

Public Health Acceditation Board
quality-adjusted life year
State of the USA

Trust for America’s Health
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Appendix B

National and Community
Health Data Sets

NATIONAL DATA SETS

The most readily available health-outcomes data for the United States
are mortality data, which are derived from death certificates and population
health surveys and contain self-reported health and functional status. The
national surveys most often used are the Behavioral Risk Factors Surveil-
lance System (BRFSS) and the National Health Interview Survey (NHIS),
which provide data annually, and the National Health and Nutrition Ex-
amination Survey (NHANES), which provides data every 2 years (CDC,
2008, 2009a, 2009b).

The Behavioral Risk Factors Surveillance System

BRFSS is a cross-sectional telephone-based survey that collects infor-
mation on changes in health conditions and risk factors (Mokdad, 2009).
State health departments conduct BRFSS with support and design from
the Centers for Disease Control and Prevention (CDC). Most states use
BREFSS as their primary source of chronic-disease data for evaluating health
behaviors in the population. BRFSS is the world’s largest telephone survey
and has 413,000 adult participants each year (Balluz, 2010); it is offered in
English and Spanish (CDC, 2008). The goals of BRFSS are to assess public
health status, define public health priorities, evaluate programs, stimulate
research, and monitor trends (Balluz, 2010). BRFSS provides state-level
estimates and estimates for selected metropolitan statistical areas that have
500 or more respondents. It collects demographic variables on race, sex, age,
income categories, education level, and number of children in the household
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(Mokdad, 2009). The BRFSS questionnaire is organized by core and option-
al modules and includes individual-level risk factors associated with causes
of premature death (Mokdad, 2009). More detailed information on chronic
conditions—including diabetes, cardiovascular health, high blood pressure,
and adult asthma—are included in optional modules (Balluz, 2010).

The National Health Information Survey

NHIS, supported by the CDC’s National Center for Health Statistics
(NCHS), is a large-scale cross-sectional household interview survey. The
survey includes information on population disease prevalence, extent of dis-
ability, and use of health care services and is offered in English, Spanish, and
other languages. NHIS describes disease prevalence from self-reports of di-
agnoses received from clinicians (Burrows et al., 2007). The expected NHIS
sample includes about 35,000-40,000 households with 75,000-100,000
persons of all ages. To provide state or local estimates of health outcomes
and determinants of health, a few states and local areas, such as Wisconsin
and New York City, conduct their own surveys based on the NHIS (and
NHANES) method (CDC, 2009a; Parrish, 2010).

The National Health and Nutrition Examination Survey

NHANES is a “program of studies designed to assess the health and
nutritional status of adults and children in the United States.” It combines
interviews with physical examinations and is conducted by NCHS (CDC,
2009a). A nationally representative sample of about 5,000 people are inter-
viewed each year. NHANES includes demographic, socioeconomic, dietary,
and health-related questions offered in English and Spanish. The examina-
tion component consists of medical, dental, and physiologic measurements,
including laboratory tests. The data from the survey are used to determine
the prevalence of major diseases and risk factors for diseases (CDC, 2009a).

Limitations of the Bebhavioral Risk Factors Surveillance System, the
National Health Information Survey, and the National Health and
Nutrition Examination Survey

BRFSS, NHIS, and NHANES all have limitations and challenges. BRFSS
has a declining and low response rate (for example, 18 percent in California
and a national median of 34 percent—a lower response rate than NHIS and
NHANES) and inadequate time available for questions, responses are self-
reported, data are available only at the state level (and some large jurisdic-
tions), and the survey contains no biometric measurements. BRFSS includes
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few or no measures of newer constructs of community health, such as social
cohesion, resilience, and literacy.

Data in national data sets can sometimes be stratified for a state, or
state data may be available from a state’s own efforts (for example, a state-
based Health and Nutrition Examination Survey), but local leaders who
seek statistics for their county, city, or census tract face challenges in obtain-
ing geocodable data. The obstacles are sometimes methodologic—as when
sample sizes or survey techniques are problematic in sparsely populated
rural communities—but often the difficulty is that source agencies have done
little either to collect the data or, when the data are available, to make the
information readily available to the typical decision-maker.

Procedures used by researchers to extract geocodable microdata from
agency data warehouses or to file paperwork for agency approvals to in-
tegrate such data often pose a formidable barrier for busy policy-makers
or staff of public health agencies. Making such data accessible to those
important users requires efforts at a high level to develop a front end that
enables users to obtain available statistics easily and to cross government
agency silos (such as planning, zoning, transportation, and education) to
gather and report relevant local data from multiple sources in a useful way.

NHIS does provide health status information on a representative sample
of Americans, but it does not provide state or local estimates. BRFSS pro-
vides state estimates, but it does not provide local data, and it provides
minimal data on children. To complement what they obtain from BRFSS, 16
states provide funding to enhance their BRFSS samples with substate sam-
pling strata to generate their own representative local data sets, and others
add their own modules on other topics of interest to them. Eleven states have
established separate comprehensive surveys independent of BRFSS, such as
the California Health Interview Survey (CHIS), to meet their needs for local
and state data not being served by BRFSS (UCLA Center for Health Policy
Research, 2008), and 10 states conduct independent surveys to assess the
health of children (UCLA Center for Healthier Children, 2010).

Several states conduct city or county surveys on the basis of BRFSS and
have been able to use the data to monitor trends and risks (CDC, 2009b),
but overall the data are not adequate for use at the local level (and cannot
measure inequalities in health that occur at the community level and among
population subgroups), because samples are too small for calculating reli-
able estimates (Parrish, 2010). NHIS and NHANES provide only national
and some large regional estimates because of their sampling schemes and
relatively small samples. Because a premium is placed on statistical rigor
and because securing financing for the surveys and supplements is complex,
these sources do not adapt rapidly to and maximize opportunities afforded
by available communication technologies. In addition, data are not available
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as rapidly as needed, and some content reflects the needs of funders rather
than the overall needs of public health.

COMMUNITY DATA SETS

One early effort in population health measurement and reporting is
America’s Health Rankings (AHR), which was begun in 1990 and provides
a scorecard of health determinants and health-outcome measures and an
overall ranking for each state (America’s Health Rankings, 2009). In 2009,
a county analogue to AHR, the County Health Rankings, was released; it
ranks counties in each state on specific health measures (County Health
Rankings, 2010a). The Community Health Status Indicators (CHSI) activ-
ity was initiated in 2000 and relaunched in 2006 by a collaborative group
of federal, state, and local public health representation and nonprofit
and academic partners (County Health Rankings, 2009).! CHSI provides
detailed health (and related) measures by county and allows users to com-
pare peer counties (for example, counties with similar sociodemographic
characteristics).

The interest in and proliferation of health indicators is linked to a na-
tional concern about health-related costs and health-system effectiveness
and to a federal initiative on key national indicators (for example, related
to population, economy, environment, health, education, and commerce)
that began early in the 21st century. In 2003, the General Accounting
Office (GAO), now the Government Accountability Office, held a forum
on key national indicators in collaboration with the National Academies
(GAO, 2003). In 2003 and 2004, GAO prepared several reports on the key
indicators initiative; in 2004, the Organisation for Economic Co-operation
and Development reported on this subject in its World Forum on Key In-
dicators (GAO, 2004). The Academies continue to serve as the secretariat
for the effort, supporting several activities that include a recent Institute
of Medicine committee convened to identify 20 health indicators in three
domains (health outcomes, health-related behaviors, and medical care de-
livery systems) to track progress in health and health care (IOM, 2009).
These will be incorporated into the State of the USA (SUSA) project, which
is likely to be the repository for the Key National Indicators required by
the Affordable Care Act in subjects including health and managed by the

I Partners include the Centers for Disease Control and Prevention, the National Institutes
of Health National Library of Medicine, the Health Resources Services Administration, the
Public Health Foundation, the Association of State and Territorial Health Officials, the Na-
tional Association of County and City Health Officials, the National Association of Local
Boards of Health, and the Johns Hopkins University School of Public Health (County Health
Rankings, 2010b).
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National Academies (more information is available on the SUSA website?;
see Public Law 111-148).

Tables B-1 (national indicator sets) and B-2 (community indicator sets)
present samples of the numerous indicator sets in existence. Those repre-
sented in the table were chosen because they are the best known and are
representative sets regarding the types of indications used currently in the
United States. To view more exhaustive reviews of the existing data sets, see
Public Health Institute (2010) and Wold (2008).

REFERENCES

Alameda County Public Health Department. 2008. Life and Death from Unnatural Causes:
Health and Social Inequity in Alameda County. Oakland, CA: Alameda County Public
Health Department.

America’s Health Rankings. 2009. A Call to Action for Individuals and Their Communities.
Minnetonka, MN: United Health Foundation.

America’s Health Rankings. 2010. Definitions of Components: Core Measures and Supple-
mental Measures. http://www.americashealthrankings.org/2009/component.aspx (June
4,2010).

Balluz, L. 2010. (January 21, 2010). Behavioral Risk Factor Surveillance System (BRFSS).
Presentation to the IOM Committee on Public Health Strategies to Improve Health.
Washington, DC: IOM.

Burrows, N. R., S. Parekh, Y. Li, L. S. Geiss, and CDC. 2007. Prevalence of self-reported
cardiovascular disease among persons aged >35 years with diabetes—United States,
1997-2005. Morbidity and Mortality Weekly Report 56(43):1129-1132.

CDC (Centers for Disease Control and Prevention). 2008. Behavioral Risk Factor Surveillance
System: About the BRESS. http://www.cdc.gov/brfss/about.htm (January 1, 2010).
CDC. 2009a. About the National Health Interview Survey. http://www.cdc.gov/nchs/nhis/

about_nhis.htm (January 6, 2010).

CDC. 2009b. Overview: BRFSS 2008. http://www.cdc.gov/brfss/technical_infodata/survey-
data/2008/overview_08.rtf (January 6, 2010).

Community Health Status Indicators. 2009. Community Health Status Indicators Project Fact
Sheet. Washington, DC: HHS.

Community Health Status Indicators Project Working Group. 2009. Data Sources, Definitions,
and Notes for CHSI 2009. Washington, DC.: Department of Health and Human Services.

County Health Rankings. 2009. About the Community Health Status Indicators Project.
http://www.countyhealthrankings.org/latest-news/how-washington-county-residents-
stay-healthy (January 6, 2010).

County Health Rankings. 2010a. Data Collection Process. http://www.countyhealthrankings.
org/about-project/data-collection-process (February 17, 2010).

County Health Rankings. 2010b. How Healthy Is Your County? New County Health
Rankings Give First County-by-county Snapshot of Health in Each State. http://www.
countyhealthrankings.org/latest-news/healthday-county-county-report-sizes-americans-
health (February 17, 2010).

GAO (Government Accountability Office). 2003. Forum on Key National Indicators. Wash-
ington, DC: GAO.

2 See http://www.stateoftheusa.org/.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

152 FOR THE PUBLIC’S HEALTH: MEASUREMENT

GAO. 2004. Informing Our Nation: Improving How to Understand and Assess the USA’s
Position and Progress. Washington, DC: GAO.

HHS (Department of Health and Human Services). 2009a. Healthy People 2020 Framework.
http://www.healthypeople.gov/hp2020/objectives/framework.aspx (April 28, 2010).
HHS. 2009b. Healthy People 2020 Public Meetings—2009 Draft Objectives. Washington, DC:

Department of Health and Human Services.

IOM (Institute of Medicine). 2009. State of the USA Health Indicators: Letter Report. Wash-
ington, DC: The National Academies Press.

Mokdad, A. H. 2009. The Behavioral Risk Factors Surveillance System: Past, present, and
future. Annual Review of Public Health 30:43-54.

Parrish, R. G. 2010. Measuring population health outcomes. Preventing Chronic Disease
Public Health Research, Practice and Policy 7(4). http://www.cdc.gov/pcd/issues/2010/
jul/10_0005.hem. (July 4, 2010).

Public Health Institute. 2010. Data Sets, Data Platforms, Data Utility: Resource Compendium.
Oakland, CA: Public Health Institute.

Saskatoon Regional Health Authority. 2007. 2006-2007 Annual Report to the Minister of
Health and the Minister of Healthy Living Services. Saskatoon, Canada: Saskatoon
Regional Health Authority.

Seattle and King County Public Health. 2010. King County Community Health Indicators.
http://www.kingcounty.gov/healthservices/health/data/chi.aspx (January 6, 2010).

Summers, C., L. Cohen, A. Havusha, F Sliger, and T. Farley. 2009. Take Care New York
2012: A Policy for a Healthier New York City. New York: New York City Department
of Health and Mental Hygiene.

SUSA (State of the USA). 2010a. Mission. http://www.stateoftheusa.org/about/mission (June
11, 2010).

SUSA. 2010b. The State of the USA. http://www.stateoftheusa.org (September 1, 2010).

Trust for America’s Health. 2010. State Data. http://healthyamericans.org/states (October 15,
2010).

UCLA (University of California, Los Angeles) Center for Health Policy Research. 2008. About
CHIS. http://www.askchis.com/about.html (September 1, 2010).

UCLA Center for Healthier Children. 2010. Framework for System Transformation. http://
healthychild.ucla.edu/Transformation.asp (June 16, 2010).

Wold, C. 2008. Health Indicators: A Review of Reports Currently in Use. Conducted for The
State of the USA. Wold and Associates.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

APPENDIX B 153

TABLES B-1 AND B-2 START ON THE FOLLOWING PAGE

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

154

FOR THE PUBLIC’S HEALTH: MEASUREMENT

TABLE B-1 National Indicator Sets

Community
America’s Health County Health Health Status
Rankings Rankings Indicators
(AHR) (CHR) (CHSI)
Total number of 39 26 200

indicators

Purpose

Primary data
sources

Population-
health outcome
measures

The purpose of
AHR is to have a
comparable and
comprehensive
national and
state measure of
health and health

outcomes.

Public, federal

sector?

Mortality

e Premature death

Morbidity

Quality of life

e Poor—physical-
health days

e Poor-mental-
health days

e Poor or fair

health
Poor birth outcomes
e Low birth
weight

The purpose

of CHR is to
illustrate how
factors in the
environment
affect health
outcomes, such as
a person’s health
and longevity.
CHR is a “call to
action” for state
and local health
departments

and community
leaders outside
the public health

sector to improve

community health.

Mortality

e Premature
death

Morbidity

Health-related

quality of life

e Poor or fair
health

e Poor—physical-
health days

e Poor-mental-
health days

Birth outcomes

e Low birth
weight

The purpose of
CHSI is to provide
health providers
and community
members with
local community
health indicators
and encourage
action in
improving the
community’s

health.

Public, federal
sector,? local-area
data

Mortality

e All causes of
death

Health-related

quality of life

o Average life
expectancy

o Self-rated
health status

o Unhealthy days
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Healthy People

2020 State of the USA Trust for America’s Health
(HP2020) (SUSA) (TFAH)

38 (objectives) 20 32

The purpose of HP2020
is to provide the nation
with science-based,
10-year objectives for
promoting health and
preventing disease and in
doing so to increase the
population’s quality of
life and eliminate health
disparities.

Public, federal sector

Morbidity

e Mental health and
mental disorder

Health-related quality

of life

e Quality of life and
well-being

The purpose of SUSA is to
assist people in tracking
progress in health and
health care in the United
States by using high-quality
statistical data and to
compare the United States
with other countries.

Public, federal sector,
nonprofit sector,
international¢

Mortality

e Infant mortality

e Injury-related mortality

Health-related quality of

life

e Life expectancy at birth

e Life expectancy at 65
years old

e Self-reported health
status

e Unhealthy days,
physical and mental

e Serious psychological
distress

The purpose of TFAH’s state
data is to rank states on
various public health issues
and health outcomes to
prevent communicable and
chronic diseases and to hold
officials accountable for their
performance on public health
issues and activities.

Public, federal sector,
nonprofit sector?

Mortality
e Infant mortality

Continued
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TABLE B-1 Continued

Community
America’s Health County Health Health Status
Rankings Rankings Indicators
(AHR) (CHR) (CHSI)
Domain (or Mortality Education ¢ Employment
equivalent) e Infant mortality e High-school status
e Community- e Cardiovascular graduation e Disabled
health deaths o College degrees e Homicide
measures e Cancer deaths Employment e Motor-vehicle
e Chronic e Premature o Unemployment injury
health deaths Income e Infant
conditions e  Occupational o Children in mortality®
e Social factors fatalities poverty e Unintentional
e Economic Morbidity o Income injury
factors o Infectious inequality e Persons living
disease Family and social below poverty’
Chronic disease support Chronic diseases,
e Stroke o Inadequate health problems
e High cholesterol social support e Diabetes
e Hypertension o Single-parent e High blood
e Heart attack households pressure
e Coronary heart Community safety o Obesity
disease o Violent-crime e Coronary heart
e Diabetes rate disease
Environmental, Physical e Stroke
community environment e Cancers
e Air pollution o Air pollution: Environmental
e Children in particulate- health
poverty matter days e Infectious
e Violent crime o Air pollution: diseases”
Economic ozone days e Toxic
e DPersonal Income  Built Environment chemicals
e Under- e Access to released
employment rate health foods annually
e Unemployment e Liquor-store e National
rate density air-quality
e Median standards met’
household
income
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Healthy People
2020
(HP2020)

State of the USA
(SUSA)

Trust for America’s Health
(TFAH)

e Maternal, infant,
child health

e Oral health

e Social determinants of
health

Chronic disease, health

problems

e Arthritis,
osteoporosis, chronic
back pain

e Blood disorders,

blood safety

Cancer

Kidney disease

Diabetes

Disability, secondary

conditions

e Hearing, other
sensory or
communication
disorders

e Heart disease, stroke

e HIV

e [mmunization,
infectious diseases

e Respiratory diseases

e Sexually transmitted
diseases

e Vision

Environmental,

community

e Educational,

community-based

programs

Environmental health

Family planning

Food safety

Global health

Injury, violence

prevention

e Occupational safety,

health

Alzheimer’s disease

Chronic diseases, health

problems

e Cancer

e Asthma: adult, percentage
of high-school students

e Obesity: adult, high-school
students, children 10-17

years old
e Hypertension
e Diabetes

Communicable, infectious

diseases

e West Nile virus

e Tuberculosis

Sexually transmitted diseases

e AIDS: 13 years old and
older, less than 13 years
old

o Chlamydia infection

e Syphilis

Community

e Living in poverty

e Median family Income

Continued
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Community
America’s Health County Health Health Status
Rankings Rankings Indicators
(AHR) (CHR) (CHSI)
Behavior e High-school Health behavior e High-school
domain (or graduation Tobacco Use diploma
equivalent) e Prevalence of e Adult smoking e No exercise
smoking Diet and exercise e Few fruits,

Health care
domain: access,
use, services,
other

e Prevalence of
binge drinking

e Cholesterol
check

e Dental visit

e Recent dental
visit

e Daily fruits and
vegetables

e Physical activity

e Diet

e Teen birth rate

e DPrenatal care

e Preventable
hospitalizations

e Primary-care
physicians

e Adult obesity

Alcohol use

e Binge drinking

e Motor-vehicle-
crash death
rate

Unsafe sex

o  Chlamydia-
infection rate

e Teen birth rate

Access to care

o  Uninsured
adults

e  Primary-care—
provider rate

Quality care

e Preventable
hospital stays

e Diabetic
screening

e Hospice use

vegetables
e Smoking
e Depression
e Recent drug
use

e Primary-care
physicians in
community

e Dentists in
community

e Community,
migrant health
centers

e Health-
professional—
shortage area

Preventive-service

use

e Infectious
disease/

e Child
prevention
servicesk

e Adult
prevention
services’

e No care in first
trimester
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Healthy People

2020 State of the USA Trust for America’s Health

(HP2020) (SUSA) (TFAH)

e Nutrition, weight e Smoking e Tobacco smoking: adults,
status e Physical activity high-school students

e Physical activity, e Excess drinking o Influenza vaccine rate 65
fitness e Nutrition years old and older

e Substance abuse e  Obesity e Adult physical inactivity

e Tobacco use e Condom use e Breastfeeding at 6 months

e Early, middle
childhood

e Genomics

e Health
communication,
health information
technology

e Health care-
associated infections

e Preventable

hospitalizations
e Childhood

immunization
e Health care

expenditures

e Insurance coverage
e Unmet medical, dental,
prescription-drug needs

e Preventive services”
e Chronic-disease
prevalence”

Fruit and vegetable intake

Access to Care

Uninsured, total
population and under age
18 years old
Immunization gap, 19-35
months old without all
immunizations

Shortage of professions:
primary care, mental-
health care, dental care,
nursing

Continued
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Community
America’s Health County Health Health Status
Rankings Rankings Indicators
(AHR) (CHR) (CHSI)

Other domains Public health or Birth measures
other policies e Birth weight®
e Lack of health e Number of

insurance births?
e Immunization e Premature
coverage birth
e Public health Access to care
funding e Uninsured
e Medicare
e Medicaid

2 Data sources include BRFSS; National Center for Education Statistics; Census of Fatal
Occupational Injuries, Bureau of Labor Statistics; Department of Labor, Crime in the United
States: 2008 Federal Bureau of Investigation; Population Survey, Mortality and Morbidity
Weekly Reports, CDC; Environmental Protection Agency; Census Bureau; Trust for America’s
Health; National Immunization Program at CDC; American Medical Association, Physician
Characteristics and Distribution in the United States; The Dartmouth Atlas of Health Care;
National Heart, Lung and Blood Institute; Division for Heart Disease and Stroke Prevention,
National Center for Chronic Disease Prevention and Health Promotion.

b Data sources include National Vital Statistics System, NCHS; BRESS (2000-2006); Census
Bureau; Healthy People 2010; Notifiable Infectious Diseases; Toxic Release Inventory Data,
Environmental Protection Agency Air Quality Standards; Medicare Enrollment County Data
at the Centers for Medicaid and Medicare Services; Area Resource File, Health Resources
and Services Administration; American Medical Association Physician Master File; American
Dental Association; State and County Demographics Report, Health Resources and Services
Administration Geospatial Data Warehouse.

¢ Data sources include BRFSS; NHANES; NCHS; World Health Organization: Statistical
Information System and Report on Global Tobacco Epidemic; National Survey on Drug
Use and Health; Global Database on Body Mass Index; Centers for Medicaid and Medicare
Services; National Health Expenditure Account, Organisation for Economic Co-operation and
Development; Medical Expenditure Panel Survey; Census Bureau Current Population Survey;
American Community Survey, Agency for Healthcare Research and Quality.

4 Data sources include Census Bureau; CDC HIV/AIDS Surveillance Report; Alzheimer’s
Association Report; BRFSS; National Immunization Survey at CDC; American Cancer Society,
HHS; CDC Division of Vector-Borne Infectious Diseases; CDC STI Disease Surveillance;
NCHS; Health Resources Services Administration Geospatial Data Warehouse.
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Healthy People

2020 State of the USA Trust for America’s Health

(HP2020) (SUSA) (TFAH)

e Medical-product e  Medical cost of obesity
safety e Public health preparedness

e Older adults Birth Measures

e Public health e Low birth weight
infrastructure e Premature births

¢Infant-mortality indicators also broken down into white non-Hispanic, black non-Hispanic,
Hispanic, neonatal, postneonatal.

 This information is broken down into age distributions (under 19 years, 19-64 years,
65-84 years, and 85+ years), race and ethnicity (white, black, American Indian, Asian/Pacific
Islander, and Hispanic).

8 Cancer of lung, colon, or breast.

b Cases of Escherichia coli, Salmonella, Shigella infection reported, expected per county.

i Particles of CO, NO,, SO,, O, particulate matter, lead measured.

i Cases of syphilis, congenital rubella syndrome, pertussis, measles, hepatitis A, hepatitis B,
tuberculosis, influenza, AIDS reported, expected.

k Such indicators as immunizations, dental caries, prevalence of lead screening are not
collected at national level and must be obtained locally.

!Percentage of population within county who had Pap smear, mammography, sigmoidoscopy,
pneumonia vaccine, influenza vaccine.

" Age-appropriate services recommended by US Preventive Services Task Force and influenza
vaccination.

"Diabetes, cardiovascular disease, chronic obstructive pulmonary disease, chronic bronchitis
and emphysema, asthma, cancer, arthritis.

°Low birth weight, very low birth weight.

? Under 18 years old, 40-54 years old, unmarried.
SOURCES: America’s Health Rankings, 2009, 2010; Community Health Status Indicators,
2009; Community Health Status Indicators Project Working Group, 2009; HHS, 2009a,b;
SUSA, 2010a; Trust for America’s Health, 2010.
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TABLE B-2 Community Health Data Sets

Alameda County

Total number of indicators

Purpose

Primary data sources

Population health outcome measures

60

The purpose of the Alameda County Public
Health Department’s report is to provide

a detailed description of inequities in the
economic, social, physical, and service
environments affecting health and leading to
death from “unnatural causes.” Data and policy
analysis can be used by residents to identify

and advocate for policies that can reduce social
and health inequalities, evaluate progress, and
propose polices that affect inequities.

Public sector, government?

Mortality Rate (census tract)
All causes of mortality
Self-reported health status

L]
L]
L[]
e Life expectancy at birth
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Seattle-King County

City of Saskatoon

New York City

67

The purpose of King
County Community
Indicators is to

provide a broad array
of comprehensive,
population-based data
to community-based
organizations, community
health centers, public
agencies, policy-makers,
and the general public.

Public sector?

e Life expectancy at birth

e Life expectancy at age
65 years

Mortality

e Leading causes of death

e Infant mortality

Health outcomes, overall
health

e Fair or poor health

e Years of healthy life

31

The purpose of Saskatoon’s
community analysis is

to describe the extent of
health disparity, determine
the causes of the health
disparity, explain that
most health disparity is
preventable, and suggest
that evidence-based policy
options with sufficient
public support should
proceed into action.

Public sector¢

Infant mortality

All causes of mortality
Life expectancy at birth
Life expectancy at age
65 years

Self-rated health status?
Overweight or obese?
Physical activity”
Diabetes¢

Injury hospitalization
Cardiovascular-disease
death

33 (10 core)

The purpose of NYC Policy
for a healthier New York

is to improve the health

of New Yorkers; having
policy-makers, residents,
communities, businesses,
organizations by developing
policies, laws, regulations that
will improve environmental,
economic, social conditions
affecting health; emphasizing
preventive health care,
improving quality of care,
expanding access to care;
health promotion to inform,
educate, engage residents to
improve their health, health of
their communities.

Public sector

Mortality

e Deaths from smoking-
related illnesses

e Premature deaths from
major cardiovascular
disease

e HIV/AIDS-related deaths

e Drug overdose death
(unintentional)

e Colorectal-cancer death

e Infant mortality”

Continued
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Alameda County

Domain (or equivalent)

e Community-health measures
e Chronic health conditions

e Community measures

Behavior domain

Poverty rates

Median household income
Unemployment rates

High-school dropout rate
Neighborhood high-school graduation
Crime rate

Education level

Chronic diseases, health problems

e Asthma (children emergency-room visits)
Environmental, community

e Neighborhood poverty rate

e Fast-food and convenience-store density
e Density of off-sale liquor licenses

e Social cohesion’

Transportation

e Income dedicated to transportation cost
Transit-dependent household

Public subsidies

Air quality

Annual motor-vehicle-related pedestrian
injuries or deaths

Housing

Home median sales price

Fair-market rents

Renting households under severe cost burden
Homeless service users

Homeownership rates
Housing-opportunity index

Home-loan denial

Foreclosure rate

Air quality

e Proximity to toxic-air release facilities/

Physical activity

e Inactivity

e Place near home to walk, exercise
e Safe to exercise outdoors
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Seattle-King County

City of Saskatoon

New York City

e Suicide*
e Frequent mental
distress

e Level of education’
e Living in poverty
Communicable disease
e Tuberculosis incidence
e Chlamydial infections
e Gonorrhea
e HIV/AIDS™
Chronic diseases
Colorectal cancer”
Breast cancer®
Heart-disease deaths
Stroke deaths
Diabetes?
Asthma (adult,
childhood)?
Physical, environmental
e Asthma (adult,
childhood)”
e Air quality
Water quality

e Alcohol-induced deaths

e Drug-induced deaths

e Smokers (adults and
school age)

e  Overweight (adults and
school age)

e Obese (adults and
school age)

e Physical activity?

e Drinking

Unemployment rate
Income level
Education level
House price*

Oral health

Chronic diseases, health
problems

e Diabetes

e Obstructive pulmonary
disease

e Coronary heart disease
e Cerebrovascular disease
Sexually transmitted
infections/HIV
Overweight or obese
Depression

Anxiety

Communicable
infectious diseases’
Environmental, community
Injuries, poisonings
Crime rate

Air quality

Water quality

Food access*

Active transportation”

Attempted suicide

Level of physical
activity

e Fruit, vegetable servings
Injection-drug use

e Daily smoker

e DPreventable
hospitalizations

e Teen pregnancies

e Education-level disparity

Chronic diseases, health
problems

e Cardiovascular disease

Environmental, community

e Housing quality”

e Neighborhood income
disparity

e Safety of walking, play
spaces®

e Presence of rodents?

e Smoking?t?

e Adult sugar consumption¢
Condom use in male-male
sexdd

Alcohol hospitalizationse
Fruit, vegetable servings/
Obesity (adults)

Alcohol consumption
(teens)ss

Continued
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TABLE B-2 Continued

Alameda County

Health care access, use, services, other Uninsured (nonelderly adult)
Uninsured person
Usual source of care

L[]
L]
L]
e Cancer screening””

Other domains Nativity, immigration status
Segregation?”

Employment health benefits
Employment by industry

Occupation

Median household income

Income level

Social support?4

School performance, condition

Reading and mathematics proficiency
English level

Reading scores

School conditions

Meals™

Student-reported well-beingss
Student-reported protective factors’
Criminal justice

e Criminal rate

e State-prison drug-offense admission rate
e Incarceration rates under three-strikes law
e County probation rate

2 Data sources include California Health Interview Survey 2003, 2005; FBI: Uniform
Crime Report; Alameda County Sheriff’s Office; California Department of Finance; Alameda
County Probation Department; Census Bureau 2000; California Center for Public Health
Advocacy; California Department of Alcohol Beverage and Control; Environmental Protection
Agency; California Department of Education; California Office of Statewide Health Planning
and Development; California Highway Patrol, National Transit Database; Communities
for a Better Environment; Labor Market Information System; State of cities Data System;

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

APPENDIX B

167

Seattle-King County

City of Saskatoon

New York City

e Adults with no health
insurance

e Children with no health
insurance

e Adults with unmet
medical need

e Childhood

immunizations

e Influenza vaccination
(adults)

e Pneumonia vaccination
(adults)

e Late or no prenatal care
e  Mammography
e Dentist visit last year

Nativity?#

Overall health

e Activity limitation

e Unhealthy days™

Maternal, child health

e Birth weight rates””

e Preterm births

e Maternal smoking
during pregnancy

Reproductive health

e Adolescent birth rate

e Adolescent pregnancy
rate

Injury, violence

Homicide

Assault

Firearms-related deaths

Motor-vehicle injuries

Motor-vehicle deaths

Suicide hospitalizations

Suicides

e Immunizations?

Children 10-15 years old
e Self-reported health
status

Depressed

Anxious

Bully comparison
Suicidal thoughts
Low self-esteem
Smoking

Alcohol use
Marijuana use

e DPreventable
hospitalizations

e Medical care access/

e DPsychological distress—no
treatmentkk

e Colonoscopy”

e HPV vaccination””

Screenings

o HIV-tested™

o Chlamydia-tested®®

e Psychological
distress—interference®

e Adults with hypertension
needing medication and
taking it

e Adults with high
cholesterol taking
medication

e Breastfeeding®

DataQuick: Foreclosures; National Association of Homebuilders, Federal Financial Institutions
Examination; Department of Housing and Urban Development; American Community Survey;
Department of Commerce, Bureau of Economic Analysis; Census 2000 Equal Employment

Opportunity Data.

b Data sources include Births, deaths, abortions, hospitalizations: Washington State
Department of Health, Center for Health Statistics; BRFSS, Department of Health and

Continued
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TABLE B-2 Continued

Human Services, Centers for Disease Control and Prevention; Washington State Department
of Health Center for Health Statistics; Seattle and King County; American Community
Survey: Census Bureau; King County Community Health Survey: Public Health—Seattle and
King County; State Population Survey: Washington State Office of Financial Management;
Healthy Youth Survey: Washington State Department of Health; Puget Sound Clean Air
Agency; Washington State Cancer Registry: Washington State Department of Health; National
Immunization Survey: CDC; Population estimates: Washington State Department of Health,
Vista Partnership, Krupski Consulting: Washington State Population Estimates for Public
Health.

¢ Canadian Institute for Health Information (CIHI), Student health survey.

d Percentage of population (12+ years old) who reported their health as very good or
excellent.

¢ Percentage of population (18+ years old).

/Percentage of population (12+ years old) who reported levels of active, moderately active,
or inactive.

¢ Age-adjusted prevalence.

b Also have an infant-mortality disparity measure for injuries, sudden infant death syndrome.

People in neighborhood can be trusted, willing to help each other, get along, share values.

i Broken down by demographic characteristics, population racial and ethnic composition,
households living within 1 mile, public-school proximity.

k Hospitalizations, deaths.

'High-school education, bachelor’s degree.

" Indicators for mortality, incidence, prevalence.

" Incidence, death.

° Incidence, death.

? Prevalence, mortality, related mortality.

9 Prevalence, hospitalizations.

" Prevalence, hospitalizations.

s Average rental price, average vacancy rate.

*Norovirus, tuberculosis, pneumococcal disease, methicillin-resistant staphylococcus, West
Nile virus.

“Food insecurity, cost of healthy eating.

v Walking, cycling, public transit.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/13005

For the Public's Health: The Role of Measurement in Action and Accountability

APPENDIX B 169

“ Poor housing quality, by neighborhood.

* Measured by pedestrian-injury hospitalizations of children.

Y Measured by properties with signs of rats.

= CDC recommendation for adults and children, no physical activity.

aa Active, moderate, inactive.

bb Adults who currently smoke, high-school students who currently smoke.

¢ Adults who consume an average of one or more sugar-sweetened beverages per day.

dd Men who have sex with men who report using a condom every time they have anal sex.

¢ Hospitalizations for problems attributable to alcohol.

ff Adults eating no servings in the previous day.

8¢ High-school students who drank alcohol in preceding 30 days.

hh Prostatic, breast, cervical.

i Preschool, school, adult, influenza, high-risk.

i Adults who did not get needed medical care.

kk Adults with serious psychological distress who did not receive treatment.

I Adults 50 years old and older who have had a colonoscopy in the last 10 years.

mm Girls 13-17 years old who have received vaccination.

7 Adults who have been tested for HIV.

0 Sexually active women under 26 years old.

PP Race or ethnicity, economic, schools.

99 Someone to get together with for relaxation, love and making you feel wanted,
understanding problems, helping with daily chores when sick.

" School free or reduced-price meal-program enrollment.

ss Physical fight at school, moved in last year, depression, skipped breakfast.

# High expectations, caring relationship, lacks meaningful participation.

#u Not born in United States.

v Mean number, physical and mental.

ww Low-birth weight singleton births, all births; very-low-birth weight singleton, all births.

xx Adults who have serious psychological distress that interferes with their lives or activities.

¥ Mothers who breastfeed exclusively for at least 2 months.

% Adults who have serious psychological distress that interferes with their lives or activities.

aaa Mothers who breastfeed exclusively for at least 2 months.
SOURCES: Alameda County Public Health Department, 2008; Saskatoon Regional Health
Authority, 2007; Seattle and King County Public Health, 2010; Summers et al., 2009.
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Meeting Agendas

Held by the Committee on Public Health
Strategies to Improve Health
(November 2009-May 2010)

Meeting One: Tuesday, November 3, 2009

National Academy of Sciences, Washington, DC

8:00 — 8:10 am
8:10 — 8:30 am
8:30 — 8:45 am
8:45 - 9:00 am
9:00 — 9:15 am
9:15 — 9:45 am

Welcome and Introductions
Marthe Gold
IOM Committee Chair

The Charge to the Committee

James S. Marks

Senior Vice President, Robert Wood Johnson
Foundation

Committee questions and discussion

Public Health, Prevention, and Health Care Reform
Georges Benjamin

Executive Director, American Public Health
Association

Committee questions and discussion

Funding for State Public Health Agencies: Status
and Impact
Paul Jarris

Executive Director, Association of State and
Territorial Health Officials
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9:45 —10:00 am

10:00 — 10:30 am
10:30 — 10:40 am

10:40 — 11:00 am

11:00 = 11:10 am

11:10 - 11:30 am

11:30 = 11:40 am

11:40 am —
12:10 pm

12:10 - 12:30 pm

12:30 pm

FOR THE PUBLIC’S HEALTH: MEASUREMENT

Jeffrey Engel
State Health Director, North Carolina

The Perspective of State Governments

Joyal Mulberon

Program Director, Public Health, Health Division,
National Governors Association

Committee questions and discussion
Break

Public Health Perspective on Implementing Health
Care Reform

Karen Hendricks

Director of Policy Development, Trust for
America’s Health

Committee questions and discussion

The Prevention for a Healthier America Report
Ruth Finkelstein

Vice President for Health Policy, New York
Academy of Medicine

Committee questions and discussion

Funding for Local Public Health Agencies:

Status and Impact

David Fleming

Director and Health Officer, Seattle & King County
Robert Pestronk

Executive Director, National Association of County
and City Health Officials

Committee questions and discussion

Concluding comments and adjourn
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Meeting Two: Monday, January 21, 2010
Hyatt Regency Washington, Capitol Hill, Washington, DC

8:30 — 8:40 am
8:40 — 9:00 am
9:00 — 9:20 am
9:20 — 9:50 am
9:50 = 10:00 am

10:00 — 10:30 am

10:30 - 11:00 am

11:00 - 11:30 am

Welcome and Introductions
Marthe Gold, Committee Chair, and Steven
Teutsch, Committee Vice-Chair

Health Indicators at the State and National Level[s]:
The Wisconsin Indicators and America’s Health
Rankings

Patrick Remington

Professor, Population Health Sciences

Director, Population Health Institute, University of
Wisconsin, Madison

The State of the USA Indicators

George Isham (via phone)

Member of the IOM Committee

Medical Director and Chief Health Officer,
HealthPartners, Inc.

Committee questions and discussion
(Remington and Isham)

Break

Summary Measures of Population Health: an
Overview

Dennis Fryback

Professor Emeritus, Population Health Sciences
University of Wisconsin School of Medicine and
Public Health

Committee questions and discussion

A Canadian Perspective on Measuring Population
Health

Michael Wolfson

University of Ottawa

Statistics Canada (until November 2009)
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11:30 am —
12:00 pm

12:00 - 12:30 pm

12:30 — 1:45 pm
1:45 - 2:15 pm
2:15 - 2:45 pm
2:45 - 3:25 pm
3:25 — 4:00 pm
4:00 - 5:00 pm
5:00 pm
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National Data Sources for Measures or Indicators
Edward Sondik

Director, National Center for Health Statistics
Centers for Disease Control and Prevention (CDC)

Committee questions and discussion

(Wolfson and Sondik)
Lunch

National Data Sources: BRFSS

Lina Balluz

Chief, Surveillance Program Office, Division of
Bebavioral Surveillance, CDC

Committee questions and continue discussion on
national data sources
(Wolfson, Sondik, Balluz)

Health Indicators at the State and Local Level|[s]
Linda Rudolph

Deputy Director, Center for Chronic Disease
Prevention and Health Promotion

California Department of Public Health

Cory Neudorf
Chief Medical Health Officer, Saskatoon Health

Region, Saskatchewan, Canada

Committee questions and discussion

(Rudolph, Neudorf)
Concluding remarks and discussion

Adjourn

Meeting Three: Thursday, March 4, 2010
The Beckman Center of the National Academies, Irvine, California

8:00 — 8:10 am

Welcome and Introductions
Marthe Gold, IOM Committee Chair, and Steven
Teutsch, IOM Committee Vice-Chair
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8:10 — 8:50 am
8:50 — 9:30 am
9:30 = 10:10 am

10:10 - 10:20 am

10:20 — 10:40 am

10:40 - 11:00 am

11:00 - 11:30 am

11:30 am —
12:30 pm

12:30 pm
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Health Indicators
Ron Bialek
President, Public Health Foundation

Committee questions and discussion

National Public Health Performance Standards
Liza Corso

Team Leader, Office of Public Health Systems
Performance, Office of the Chief of Public
Health Practice, Centers for Disease Control and
Prevention

Committee questions and discussion

Public Health Accreditation

Kaye Bender

President and CEO, Public Health Accreditation
Board

Committee questions and discussion
Break

Local Strategies
Jonathan Freedman
Deputy Director, Los Angeles County Public Health

Local Strategies

David Fleming

Director, Seattle-King County Public Health and
Member of IOM Committee

Committee questions and discussion about local
strategies

Discussion: Connecting the Dots (Performance—
Accountability—Health Outcomes)
All speakers

Adjourn
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Meeting Four: May 18, 2010

Keck Center of the National Academies, Washington, DC

176

8:00 — 8:10 am
8:10 - 9:10 am
9:10 — 9:30 am
9:30 — 9:50 am
9:50 - 10:30 am
10:30 am

10:40 - 11:40 am

Welcome and Introductions
Marthe Gold, IOM Committee Chair, and Steve
Teutsch, IOM Committee Vice-Chair

HHS Community Health Data Initiative
Todd Park, Chief Technology Officer, Department
of Health and Human Services

Linda Bilbeimer, National Center for Health
Statistics, Centers for Disease Control and
Prevention (CDC)

The Role of the Executive Branch in Public Health
Law and Regulation

Mariano-Florentino (Tino) Cuéllar, Special Assistant
to the President for Justice and Regulatory Policy,
White House Domestic Policy Council

Committee questions and discussion

Panel I. Authorities, Organization, and Key Issues
in (and Between) Federal, State, and Local Public
Health Agencies. Moderator: Lawrence Gostin,
IOM Committee Member

Judith Monroe, Director, Office of State, Tribal,
Local and Territorial Support, CDC

Patrick Libbey, Eld Inlet Associates

Break

Panel I. (Continued)

James G. Hodge, Lincoln Professor of Health

Law and Ethics, Director, Public Health Law

& Policy Program, University of Arizona

Gene W. Matthews, Senior Fellow, North Carolina
Institute for Public Health, UNC Gillings School of
Global Public Health

Dan Stier, Consulting Attorney, Public Health Law
Center, William Mitchell College of Law
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11:40 am—
12:15 pm

12:15 pm

1:15 - 2:15 pm

2:15 = 2:45pm
2:45 pm

3:00 — 4:00 pm

4:00 — 4:30 pm
4:30 — 4:45 pm

4:45 pm
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Committee questions and discussion

Lunch

Panel II. Different Perspectives on Using the Law to
Improve Population Health: Tobacco, Obesity, and
Beyond. Moderator: Leslie Beitsch, IOM Committee
Member.

Marice Ashe, Director, Public Health Law & Policy
Steven D. Sugarman, Roger ]. Traynor Professor of
Law, University of California, Berkeley

Scott Burris, Professor of Law, Temple School of
Law

Committee questions and discussion

Break

Panel III. Public Health Law at the Local Level.
Moderator: Wilfredo Lopez, IOM Committee
Member.

Wendy Perdue, Georgetown University Law Center
Lynn Silver, Assistant Commissioner, NYC
Department of Health and Mental Hygiene
Committee questions and discussion

Closing comments and discussion

Adjourn
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Appendix D

Committee Biosketches

Marthe R. Gold MD, MPH (Chair), is the Logan Professor and chair of
the Department of Community Health and Social Medicine of the Sophie
Davis School of Biomedical Education of the City College of New York.
She is a graduate of the Tufts University School of Medicine and the Co-
lumbia School of Public Health. Her clinical training is in family practice,
and her clinical practice has been in urban and rural underserved settings.
She served on the faculty of the University of Rochester School of Medicine
from 1983 to 1990, and from 1990 to 1996 she was senior policy adviser
in the Office of the Assistant Secretary for Health in the US Department of
Health and Human Services (HHS). Her focus at HHS was on financing of
clinical preventive services and the economics of public health programs.
Dr. Gold directed the work of the Panel on Cost-Effectiveness in Health
and Medicine, an expert panel whose report, issued in 1996, remains an
influential guide to cost-effectiveness methods for academic and policy
uses. Dr. Gold’s current work is on public and decision-maker views on the
use of economic analyses to inform resource-allocation decisions. She is
also involved in funded initiatives that seek to increase the level of patient
engagement and activation in community health-center settings. A member
of the Institute of Medicine (IOM), she has contributed to a number of its
reports and has served most recently on the communication collaborative
of the Evidence-Based Roundtable.

Steven M. Teutsch, MD, PhD (Vice Chair), became the chief science officer
of the Los Angeles County Department of Public Health in February 2009,

where he will continue his work on evidence-based public health and policy.
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He had been in the Outcomes Research and Management Program at Merck
since October 1997, where he was responsible for scientific leadership in
developing evidence-based clinical-management programs, conducting out-
comes research studies, and improving outcomes measurement to enhance
quality of care. Before joining Merck, he was director of the Division of
Prevention Research and Analytic Methods (DPRAM) in the Centers for
Disease Control and Prevention (CDC), where he was responsible for as-
sessing the effectiveness, safety, and cost-effectiveness of disease and injury
prevention strategies. DPRAM developed comparable methods for studies
of the effectiveness and economic impact of prevention programs, provided
training in the methods, developed CDC’s capacity for conducting neces-
sary studies, and provided technical assistance for conducting economic and
decision analysis. The division also evaluated the effects of interventions in
urban areas, developed the Guide to Community Preventive Services, and
provided support for CDC’s analytic methods. He has served as a member
of the US Preventive Services Task Force, which develops the Guide, and
on America’s Health Information Community Personalized Health Care
Workgroup. He currently chairs the HHS Secretary’s Advisory Committee
on Genetics, Health, and Society (at National Institutes of Health’s [NIH’s]
Office of Science Policy) and serves on the Evaluation of Genomic Appli-
cations in Practice and Prevention Working Group. Dr. Teutsch received
his undergraduate degree in biochemical sciences at Harvard University
in 1970, an MPH in epidemiology from the University of North Carolina
School of Public Health in 1973, and his MD from Duke University School
of Medicine in 1974. He completed his residency training in internal
medicine at Pennsylvania State University, Hershey. He was certified by the
American Board of Internal Medicine in 1977 and the American Board of
Preventive Medicine in 1995 and is a fellow of the American College of
Physicians and the American College of Preventive Medicine. Dr. Teutsch
is an adjunct professor in the Emory University School of Public Health
Department of Health Policy and Management and the University of North
Carolina School of Public Health. He has published over 150 articles and six
books in a broad array of fields in epidemiology, including parasitic diseases,
diabetes, technology assessment, health-services research, and surveillance.

Leslie Beitsch, MD, JD, is the associate dean for health affairs and directs
the Center on Medicine and Public Health of Florida State University. Before
joining the Florida’s College of Medicine, Dr. Beitsch was Commissioner of
Health for the state of Oklahoma from June 2001 to November 2003. Ear-
lier, he had held several positions in the Florida Department of Health for
12 years, most recently as deputy secretary. He received his BA in chemistry
from Emory University and his MD from Georgetown University School
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of Medicine and completed his internship at the Medical College of South
Carolina. He received his JD from Harvard Law School.

Joyce D. K. Essien, MD, MBA, is senior advisor to the Office of the Direc-
tor, Division of Partnerships and Strategic Alliances, National Center for
Health Marketing, CDC; a commissioned officer with the rank of captain in
the US Public Health Service at CDC; and director of the Center for Public
Health Practice at the Rollins School of Public Health of Emory University.
Dr. Essien leads a team in collaboration with the Sustainability Institute that
is building and applying simulation and syndemic modeling applications to
diabetes to inform cross-sectoral strategy, deliberation, and decision sup-
port for policy formulation and strategic interventions at the national, state,
and local levels to reduce the present and future burden of diabetes. Dr.
Essien was one of nine members who received the 2008 inaugural Applied
Systems Thinking Award from the Applied Systems Thinking Institute for
the magnitude of the problems that were being addressed (chronic-disease
syndemics and health-system transformation), the interdisciplinary compo-
sition of the team, and the long track record of engagement and application
in applied settings. Dr. Essien is coauthor of the Public Health Competency
Handbook—Optimizing Individual and Organizational Performance for
the Public’s Health (www.populationhealthfutures.com). She serves on the
Executive Committee of the Atlanta Medical Association; the boards of
directors of the VHA Foundation, the Atlanta Regional Health Forum, and
ZAP Asthma Consortium, Inc.; and the advisory committees for the As-
sociation for Community Health Improvement, the Association for Health
Information Management Foundation, and the MPH Program at Florida
A&M University, where she serves as chair. She is a member of the Bon
Secours Hospital System Board Quality Committee and the Institute for
Alternative Futures Biomonitoring Futures Project and Disparity Reducing
Initiative. The ZAP Asthma Consortium, Inc., co-founded by Dr. Essien, is
the recipient of the Rosalyn and Jimmy Carter Partnership Award (www.
zapasthma.org). For her service and contributions, Dr. Essien was a recipi-
ent in 1999 of the Women in Government Award from Good Housekeeping
Magazine, the Ford Foundation, and the Center for American Women and
Politics at Rutgers University. She is also the recipient of the Thomas Sellars
Award from the Rollins School of Public Health and the Unsung Heroine
Award from Emory University. Dr. Essien is one of three recipients of the
2008 Excellence in Medicine Award from the American Medical Associa-
tion Foundation.

David W. Fleming, MD, is director and health officer for Public Health in
Seattle & King County, a large metropolitan health department with 2,000
employees, 39 sites, and a budget of $306 million serving a resident popula-
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tion of 1.9 million. Before assuming that role, Dr. Fleming directed the Bill
& Melinda Gates Foundation’s Global Health Strategies program, in which
capacity he oversaw the foundation’s portfolios in vaccine-preventable
diseases, nutrition, newborn and child health, leadership, emergency relief,
and cross-cutting strategies to improve access to health tools in developing
countries. He is a former deputy director of CDC. Dr. Fleming has published
on a wide array of public health issues and has served on multiple boards
and commissions, including the board of the Global Alliance for Vaccines
and Immunization. Dr. Fleming received his medical degree from the State
University of New York Upstate Medical Center in Syracuse. He is board-
certified in internal medicine and preventive medicine and serves on the
faculty of the departments of public health at the University of Washington
and Oregon Health Sciences University.

Thomas E. Getzen, PhD, is professor of risk, insurance, and health man-
agement at the Fox School of Business at Temple University and executive
director of iHEA, the International Health Economics Association, which
has 2,400 academic and professional members in 72 countries. He has also
served as visiting professor at the University of Toronto, the Woodrow
Wilson School of Public Policy at Princeton University, the Wharton School
of the University of Pennsylvania, and the Centre for Health Economics at
the University of York. His textbook Health Economics: Fundamentals and
Flow of Funds (Wiley; 4th ed., 2010) is used in graduate and undergraduate
programs throughout the world. His research focuses on the macroeconom-
ics of health, finance, forecasting of medical expenditures and physician sup-
ply, price indexes, public health economics, and related issues. He recently
completed a model of long-run medical-cost trends for use by the Society of
Actuaries, building on the work of economists at the Centers for Medicare
and Medicaid Services and the Congressional Budget Office.

Lawrence O. Gostin, JD, LLD (Hon.), is the Linda and Timothy O’Neill
Professor of Global Health Law and the director of the O’Neill Institute
for National and Global Health Law at Georgetown University. He served
as the associate dean of Georgetown Law until 2008. He is also a profes-
sor at the Johns Hopkins Bloomberg School of Public Health and a visiting
professor at Oxford University in the United Kingdom. He is a fellow of the
Hastings Center, the Kennedy Institute of Ethics, and the Royal Society of
Public Health. Professor Gostin is on the editorial boards of several journals
and is law editor of the Journal of the American Medical Association. He
directs the World Health Organization and Centers for Disease Control and
Prevention Collaborating Centers on Public Health Law. Professor Gostin is
a member of the IOM and has chaired four IOM committees.
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Mary Mincer Hansen, RN, PhD, is director of the Masters of Public Health
program and adjunct associate professor in the Department of Global
Health of Des Moines University. She is the former director of the Towa
Department of Public Health in the cabinet of Governor Vilsack, where she
was his designee to Governor Huckabee’s National Governors Association
Chair’s Initiative Healthy America, which focused on addressing the obesity
epidemic in America. Dr. Mincer Hansen also accompanied Governor Vil-
sack on his visit to China and while there met with Chinese public health
leaders in Hebei Province and Beijing. In addition, she testified before the
US Congress on pandemic-influenza preparedness and before the IOM’s
Committee on Pandemic Community Mitigation. Before being appointed
as director of public health, she was an associate professor in the Drake
University Department of Nursing, director of the Drake University Center
for Health Issues, president of the Iowa Public Health Foundation, and a
research fellow on a CDC patient-safety grant in the Iowa Department of
Public Health. Dr. Mincer Hansen has served in many national positions;
she has been a member of the RWJF’s Advisory Committee for Partners
Investing in Nursing’s Future, a member of the Council of State Govern-
ments Public Health Advisory Committee, and president of the Association
of State and Territorial Health Officials (ASTHO). Dr. Mincer Hansen is
an appointee to the new National Health Care Workforce Commission.
She also serves on the Towa Department of Public Health Advisory Council
and Senator Harkin’s Nurse Advisory Committee and as president of the
ASTHO Alumni Association.

George J. Isham, MD, MS, is medical director and chief health officer for
HealthPartners. He is responsible for the improvement of health and qual-
ity of care and for HealthPartners research and education programs. Dr.
Isham chairs the IOM Roundtable on Health Literacy. He also chaired the
IOM Committee on Identifying Priority Areas for Quality Improvement and
Committee on the State of the USA Health Indicators. He has served as a
member of the IOM Committee on the Future of the Public’s Health and
on the Subcommittee on the Environment of the Committee on Quality in
Health Care, which produced the reports To Err Is Human and Crossing
the Quality Chasm. He has served on the Subcommittee on Performance
Measures for the Committee on Redesigning Health Insurance Performance
Measures, Payment and Performance Improvement Programs charged
with redesigning health-insurance benefits, payment, and performance-
improvement programs for Medicare. He was also a member of the IOM
Board on Population Health and Public Health Practice. Dr. Isham was
founding cochair of and is a member of the National Committee for Qual-
ity Assurance’s Committee on Performance Measurement, which oversees
the Healthcare Effectiveness Data and Information Set (HEDIS®), and he
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cochairs the National Quality Forum’s Advisory Committee on Prioritiza-
tion of Quality Measures for Medicare. Before his current position, he was
medical director of MedCenters Health Plan in Minneapolis and in the late
1980s was executive director of University Health Care, an organization
affiliated with the University of Wisconsin—-Madison.

Robert M. Kaplan, PhD, is Distinguished Professor of Health Services at
the University of California, Los Angeles (UCLA) and Distinguished Pro-
fessor of Medicine at the UCLA David Geffen School of Medicine, where
he is principal investigator of the California Comparative Effectiveness
and Outcomes Improvement Center. He leads the UCLA/RAND health-
services training program and the UCLA/RAND-Centers for Disease
Control and Prevention’s Prevention Research Center. He was chair of the
Department of Health Services from 2004 to 2009. From 1997 to 2004,
he was professor and chair of the Department of Family and Preventive
Medicine of the University of California, San Diego. He is a past president
of several organizations, including the American Psychological Association
Division of Health Psychology, Section J of the American Association for
the Advancement of Science (Pacific), the International Society for Quality
of Life Research, the Society for Behavioral Medicine, and the Academy of
Behavioral Medicine Research. He is a past chair of the Behavioral Science
Council of the American Thoracic Society. Dr. Kaplan is editor in chief
of Health Psychology and former editor in chief of Annals of Behavioral
Medicine. He is the author, coauthor, or editor of more than 18 books and
some 450 articles or chapters. ISI includes him in its list of the most cited
authors in the world (defined as above the 99.5th percentile). In 2005, he
was elected to the IOM.

Wilfredo Lopez, JD, graduated from the City College of New York and from
Brooklyn Law School. Mr. Lopez joined the New York City Department
of Health and Mental Hygiene as a staff attorney in 1979, became deputy
general counsel in 1980, and was appointed general counsel in 1992. In
December 2006, Mr. Lopez retired from the department and was appointed
general counsel emeritus of the department and counsel emeritus of the New
York City Board of Health. In collaboration with CDC, Mr. Lopez served
as the executive editor of “The National Action Agenda for Public Health
Legal Preparedness.” He is a coeditor and coauthor of the textbook Law in
Public Health Practice, published by Oxford University Press. From 2007
to 2009, he spearheaded the New York City Health Code Revision Project,
the first such effort in 50 years. Since his retirement, Mr. Lopez has been a
consultant in public health and public health law.
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Glen P. Mays, PhD, MPH, serves as professor and chairman of the Depart-
ment of Health Policy and Management of the Fay W. Boozman College of
Public Health, University of Arkansas for Medical Sciences (UAMS). He also
directs the PhD program in health-systems research at UAMS. Dr. Mays’s
research focuses on strategies for organizing and financing public health
services, preventive care, and chronic-disease management for underserved
populations. He has led a series of national studies examining how public
health services are organized, financed, and delivered in local communities
and what factors influence the availability and quality of these services. The
work has included the development of instruments and analytic techniques
for measuring public health system performance and studies of the health
and economic consequences of geographic variation in public health spend-
ing in the United States. He directs the Robert Wood Johnson Foundation
(RW]JF) Public Health Practice-Based Research Networks Program, which
brings together public health agencies and researchers from around the na-
tion to study innovations and improvements in practice. Dr. Mays’s public
health systems research has been funded by RWJF, CDC, the Agency for
Healthcare Research and Quality, the Health Resources and Services Ad-
ministration, and the National Institutes of Health and has been published
in leading journals, including Health Services Research, Health Affairs,
Inquiry, and the American Journal of Public Health. Dr. Mays has pub-
lished more than 50 journal articles, books, and chapters on these issues.
He received his PhD and MPH in health policy and administration from the
University of North Carolina at Chapel Hill and completed a postdoctoral
fellowship in health economics at Harvard Medical School.

Phyllis D. Meadows, PhD, MSN, RN, is associate dean for practice in the
Office of Public Health Practice and clinical professor in the Department of
Health Management and Policy of the University of Michigan (UM) School
of Public Health, where her responsibilities include developing and teach-
ing courses in public health administration and public health policy in the
department and overseeing leadership training of public health professionals
for the officee. As a senior fellow of health for the Kresge Foundation, Dr.
Meadows is designing a national initiative for community health centers.
Most recently, she served as director and public health officer of the City of
Detroit Department of Public Health and Wellness Promotion. Before that,
she spent over a decade as a program director of the W. K. Kellogg Founda-
tion, where she worked in youth, health, health-policy, and education pro-
gramming. Dr. Meadows joined the UM School of Public Health faculty in
February 2009 as a clinical professor and associate director of public health
practice. She holds a BS and an MS in nursing and a PhD in sociology from
Wayne State University (WSU). She is the recipient of numerous honors
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and awards, including the WSU School of Nursing Lifetime Achievement
Award, the UM Distinguished Public Health Practitioner Award, and the
Michigan Department of Community Health Director’s Award for Innova-
tion in Public Health.

Poki Stewart Namkung, MD, MPH, received her AB from the University of
California (UC), Berkeley; her MD from UC, Davis; and her MPH from UC,
Berkeley. She is a fellow of the American College of Preventive Medicine. Dr.
Namkung served as the health officer and director of public health for the
city of Berkeley from 1995 to 2005 and is now the health officer and chief
medical officer in the Santa Cruz County Health Services Agency. She has
received many honors, including selection as a state scholar for the Public
Health Leadership Institute in 1996, the California Public Health Asso-
ciation-North Leadership Award in 2003, and the Outstanding Berkeley
Woman Award in 20035. She has served on many advisory boards and com-
missions and was elected president of the California Conference of Local
Health Officers for 2001-2003, president of the Health Officers Association
of California for 2003-2005, and president of the National Association of
County and City Health Officials (NACCHO) for 2006-2007. She cochairs
the Joint Public Health Informatics Taskforce, serves on NACCHO’s Infor-
matics and Immunization workgroups, and chairs the NACCHO Adolescent
Health Advisory Taskforce.

Margaret E. O’Kane, MHSA, has served as president of the National Com-
mittee for Quality Assurance (NCQA), an independent nonprofit organi-
zation whose mission is to improve the quality of health care everywhere.
Under Ms. O’Kane’s leadership, NCQA has developed broad support
among the employer and health-plan communities; today, many Fortune
100 companies will do business only with NCQA-accredited health plans.
About three-fourths of the nation’s largest employers use HEDIS data to
evaluate the plans that serve their employees. Ms. O’Kane was named
Health Person of the Year in 1996 by Medicine ¢ Health magazine. She also
received a 1997 Founder’s Award from the American College of Medical
Quality, recognizing NCQA’s efforts to improve managed-care quality. In
1999, Ms. O’Kane was elected a member of the IOM. In 2000, she received
CDC’s Champion of Prevention award, the agency’s highest honor. Ms.
O’Kane began her career in health care as a respiratory therapist and went
on to earn a master’s degree in health administration and planning from the
Johns Hopkins University.

David A. Ross, ScD, directs the Public Health Informatics Institute (PHII), a

program of the Task Force for Global Health, which is affiliated with Emory
University, and serves as corporate secretary of Global Health Solutions,
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Inc., a nonprofit subsidiary of the Task Force. PHII supports public health
practitioners in their use of information and information systems to improve
community-health outcomes. He received his ScD in applied mathematics
and operations research from the Johns Hopkins University. His career spans
health-care research and administration, environmental-health research, and
public health and medical-informatics consulting. He became the director
of All Kids Count, a program of PHII supported by the RWJF, in 2000, and
later began PHII, also with funding from RWJE. Dr. Ross was an executive
with a private health-information systems firm, a public health service of-
ficer with CDC, and an executive of a private, nonprofit health system. In
1983, he joined CDC’s National Center for Environmental Health. During
his career at CDC, he worked in environmental health, CDC’s executive
administration, and public health practice. Dr. Ross was founding director
of the Information Network for Public Health Officials, CDC’s national
initiative to improve the information infrastructure of public health. His
research and programmatic interests reflect those of PHII: the strategic ap-
plication of information technologies to improve public health practice. He
served as director of the RWJF national program Common Ground and its
InformationLinks national program. He served on the IOM core committee
for the evaluation of the US government’s global HIV/AIDS PEPFAR pro-
gram and on the IOM panel recommending the research agenda for public
health preparedness, is a commissioner on the Certification Commission for
Health Information Technology (CCHIT), and advises the World Health
Organization’s Health Metrics Network Technical Working Group.

Martin José Septulveda, MD, FACP, is an IBM Fellow and vice president
of integrated health services for the IBM Corporation. He leads a global
team with responsibility for health-care policy, strategy, and design and the
management system and services supporting the health and well-being of
IBM’s workforce and work environments. His interests and research in-
clude patient-centered primary care and medical homes, care management
and coordination, total health management, workplace health promotion,
risk-reduction program measurement, value-based health-care purchasing,
and global occupational and health-services delivery. He is a fellow of the
American College of Physicians, the American College of Occupational and
Environmental Medicine, and the American College of Preventive Medicine.
Dr. Septilveda was recently awarded honorary membership in the American
Academy of Family Physicians for his work in primary-care transformation,
received the 2008 John D. Thompson Distinguished Fellow Award from
Yale University for Innovation in Healthcare, and received the Distinguished
Alumnus Award for Professional Achievement from the University of Iowa.
He serves on the IOM’ Board on Population Health and Public Health
Practice, the Board of Directors of the Employee Benefit Research Institute,
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the Board of Advisors to the School of Public Health of the University of
Iowa, and the Board of the National Business Group on Health, and he
chairs the Global Health Benefits Institute. He received his MD and MPH
from Harvard University and completed an internal-medicine residency at
the University of California, San Francisco Hospitals & Clinics, an internal-
medicine fellowship at the University of lowa Hospitals and Clinics, and an
occupational-medicine residency at the National Institute for Occupational
Safety and Health. He also served with the Epidemic Intelligence Service
at CDC.

Steven H. Woolf, MD, MPH, is a professor in the Departments of Fam-
ily Medicine, Epidemiology, and Community Health at Virginia Com-
monwealth University (VCU). He received his MD in 1984 from Emory
University and underwent residency training in family medicine at VCU.
Dr. Woolf is also a clinical epidemiologist and underwent training in pre-
ventive medicine and public health at the Johns Hopkins University, where
he received his MPH in 1987. He is board-certified in family medicine and
in preventive medicine and public health. Dr. Woolf has published more
than 150 articles in a career that has focused on evidence-based medicine
and the development of evidence-based clinical-practice guidelines, with a
focus on preventive medicine, cancer screening, quality improvement, and
social justice. From 1987 to 2002, he served as science adviser to and then
a member of the US Preventive Services Task Force. Dr. Woolf edited the
first two editions of the Guide to Clinical Preventive Services and is author
of Health Promotion and Disease Prevention in Clinical Practice. He is as-
sociate editor of the American Journal of Preventive Medicine and served
as North American editor of the British Medical Journal. He has consulted
widely on various matters of health policy with government agencies and
professional organizations in the United States and Europe and in 2001 was
elected to the IOM.
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