PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

PREVENTING CHRONIC DISEAUCY I M@—E—

RACTICE, AND PO
SUBLIC HEALTH RESEARCH, P RACTICE AND POLICY

";eroiume 7: .No 5
- September 2010

!!bl:cmpr] SOT¢

AOTrge o -

Volume 7: No. qe
July 2010

Mobilizing Action Towards
Community Health (MATCH) 2010

[ﬂ% ] Special Collection:




For a 508-compliant version of each individual article in this collection, please visit our web site at www.cdc.gov/pcd.

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

Mobilizing Action Toward Community Health (MATCH) — JULY 2010

Mobilizing Action Toward Community Health (MATCH): Metrics, Incentives,
and Partnerships for Population Health
David A. Kindig, Bridget C. Booske, Patrick L. Remington

Evaluating Metrics to Improve Population Health
Linda T. Bilheimer

Using Metrics to Improve Population Health
Robert M. Pestronk

PEER REVIEWED

Measuring Population Health Outcomes
R. Gibson Parrish

PEER REVIEWED

A Summary Measure of Health Inequalities for a Pay-for-Population Health
Performance System

Yukiko Asada

PEER REVIEWED

Measuring Health Care Access and Quality to Improve Health in Populations
Thomas E. Kottke, George J. Isham

PEER REVIEWED

Socioeconomic Indicators That Matter for Population Health
Paula M. Lantz, Andrew Pritchard

PEER REVIEWED

Measuring Health Behaviors in Populations
Ali H. Mokdad, Patrick L. Remington

PEER REVIEWED

Environmental Metrics for Community Health Improvement
Benjamin Jakubowski, Howard Frumkin



http://www.cdc.gov/pcd/
www.cdc.gov/pcd

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

PEER REVIEWED

Measuring the Impact of Public Health Policy
Ross C. Brownson, Rachel Seiler, Amy A. Eyler

MOBILIZING ACTION TOWARD COMMUNITY HEALTH (MATCH) — SEPTEMBER 2010

Observations on Incentives to Improve Population Health
J. Michael McGinnis

Creating Incentives to Improve Population Health
Steven Lewis

PEER REVIEWED

Principles to Guide the Development of Population Health Incentives
Robert H. Haveman

PEER REVIEWED

Understanding the Production of Population Health and the Role of Paying for
Population Health

John Mullahy

PEER REVIEWED

Using Social Marketing to Manage Population Health Performance
Michael L. Rothschild

PEER REVIEWED

Making Better Use of the Policies and Funding We Already Have
Raymond J. Baxter

PEER REVIEWED

Paying for Performance in Population Health: Lessons From Health Care

Settings
David A. Asch, Rachel M. Werner

PEER REVIEWED

Realizing and Allocating Savings From Improving Health Care Quality and
Efficiency

Daniel M. Fox




PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

PEER REVIEWED

Accountability Metrics and Paying for Performance in Education and Health
Care

John F. Witte

PEER REVIEWED

Population Health Rankings as Policy Indicators and Performance Measures
Thomas R. Oliver

PEER REVIEWED

Learning From the European Experience of Using Targets to Improve
Population Health
Peter C. Smith, Reinhard Busse

MOBILIZING ACTION TOWARD COMMUNITY HEALTH (MATCH) — NOVEMBER 2010

Challenges and Opportunities for Population Health Partnerships
Stephen M. Shortell

Focusing on Solid Partnerships Across Multiple Sectors for Population Health
Improvement
Stephanie B. Coursey Bailey

PEER REVIEWED

Improving Public Health System Performance Through Multiorganizational
Partnerships
Glen P. Mays, F. Douglas Scutchfield

PEER REVIEWED

Multisectoral Lessons from Healthy Communities
Mary A. Pittman

PEER REVIEWED

Building Multisectoral Partnerships for Population Health and Health Equity
Stephen Fawcett, Jerry Schultz, Jomella Watson-Thompson, Michael Fox, Roderick Bremby




PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

PEER REVIEWED

Multisector Partnerships in Population Health Improvement
Julie Woulfe, Thomas R. Oliver, Susan J. Zahner, Kirstin Q. Siemering

PEER REVIEWED

Networks as a Type of Social Entrepreneurship to Advance Population Health
Jane Wei-Skillern

PEER REVIEWED

Improving Population Health: The Business Community Imperative
Andrew Webber, Suzanne Mercure

PEER REVIEWED

Designing Vermont’s Pay-for-Population Health System
James Hester, Jr

PEER REVIEWED

The Governance of Standard-Setting to Improve Health
Daniel M. Fox

Observations and Recommendations From the Mobilizing Action Toward
Community Health (MATCH) Expert Meeting

David A. Kindig, Bridget C. Booske, Kirstin Q. Siemering, Brenda L. Henry, Patrick L. Remington




PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

ESSAY

Mobilizing Action Toward Community
Health (MATCH): Metrics, Incentives, and
Partnerships for Population Health

David A. Kindig, MD, PhD; Bridget C. Booske, PhD; Patrick L. Remington, MD, MPH

Suggested citation for this article: Kindig DA, Booske BC,
Remington PL. Mobilizing Action Toward Community
Health (MATCH): metrics, incentives, and partnerships
for population health. Prev Chronic Dis 2010;7(4). http://
www.cdc.gov/ped/issues/2010/jul/10_0019.htm. Accessed
[date].

How are we doing — and how can we do better? These
are perhaps the most basic questions a community can ask
regarding the health of its residents. Yet communities have
not been given the necessary tools to answer these ques-
tions with validated, consistent measures, evidence-based
policies and practices, and incentives for improvement.

We believe that together these efforts will increase
awareness of the multiple determinants of health, promote
engagement by a more diverse group of stakeholders, and
stimulate development of models that promote evidence-
based programs and policies — eventually leading to
improved health outcomes and reduced health disparities.

The most visible product of this effort so far is the county
health rankings (2) released in early 2010. Several other
components of our project, based in part on a proposed
“pay-for-population-health” performance system advanced
in 2006 (3), are aimed at understanding how we might
best support population health improvement at the com-
munity level. To that end, we commissioned 24 essays to
critique the assumptions

In response to this need Produce county health

Media and public
attention to the

underlying such a system

and with fundjng from rankings in all 50 states || multiple determinants and to suggest approaches
the Robert Wood Johnson e heakth for overcoming potential
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and Robert Wood Johnson

University of Wisconsin-
Madison Population Health
Institute (1). We created a
logic model (Figure) that
guides our work and dem-
onstrates the principal
activities of 1) producing
county health rankings in all 50 states, 2) examining part-
nerships and organizational models to increase involve-
ment and accountability for population health improve-
ment, and 3) developing incentive models to encourage
and reward communities that implement evidence-based
programs and policies that improve population health.
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based interventions
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to reward evidence- —3 population health
programs and policies

Figure. The Mobilizing Action Toward Community Health (MATCH) logic model.
This model shows how incentives can be used to improve population health and
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several guests in a 2-day
meeting in late 2009 in
Madison to discuss the
essays and develop an
agenda for future practice
and research activities for

Improved papulation
— health with reduced
health disparities

improving population health.

In this issue of Preventing Chronic Disease, we present
the 7 essays on population health metrics (4-10), intro-
duced by 2 commentaries (11,12). These essays describe
the types of tools that can be used to measure and
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monitor the health of populations and are the first of 3 sets
of essays to appear in this and the next 2 issues.

The next set of essays will describe incentives that can
be used to promote programs and policies that improve
population health, and the role for population health part-
nerships in these efforts. The final set will summarize the
discussion of the 2009 meeting and outline cross-cutting
themes and priorities for research and practice in popula-
tion health improvement. We hope that the essays will
stimulate discussion and mobilize action that improves
population health outcomes in the coming decade.
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Introduction

The 7 metrics articles in this issue of Preventing Chronic
Disease address the following topics: public health policy
(1), health care access and quality (2), social and economic
determinants (3), health behaviors (4), environmental
metrics (5), population health outcomes (6), and health
inequalities (7). The articles differ in the degree to which
they establish a conceptual framework for linking metrics
to rewards to improve population health. Their different
perspectives raise questions of whether these metrics
should meet certain criteria, regardless of domain, or
whether some flexibility in the criteria for assessing met-
rics is necessary and desirable. Questions that arise in
establishing such criteria relate to structure and function
as well as data availability.

Structure and Function of Population
Health Metrics

In establishing a framework for linking performance
incentives to population health metrics, researchers must
answer multiple questions.

Are the measures actionable? If so, at what level and
by whom? Although these articles focus on community-
level interventions, not all the suggested metrics seem
to be actionable at that level. Nor would they necessarily
be applicable for the range of organizations and agencies
that affect population health in communities. A related

question is whether all metrics should be actionable. Some
of the suggested metrics — such as those in the socioeco-
nomic domain — are contextual variables that influence
health status and health care access and use and should
be taken into account in assessing community-level per-
formance. Such metrics may be actionable at the state or
national levels, rather than the community level.

Are the measures sensitive to interventions? If so,
within what time frame? A system for rewarding initia-
tives to improve population health needs metrics that not
only respond to interventions but also do so in a realistic
time frame for incentives to be meaningful. As the popula-
tion health outcomes article points out, for example, life
expectancy and age-adjusted mortality are measures of
population health that are amenable to intervention, but
not necessarily in a realistic time frame (6). Also impor-
tant is whether metrics are sensitive to interventions at
different levels: upstream, midstream, and downstream.
Those terms may have different meanings in different con-
texts and domains. The authors of the public health policy
article (1), for example, describe upstream approaches as
those with the potential to affect large populations through
regulation, increased access, or economic incentives. They
classify interventions in organizations, such as worksite
health improvement programs, as midstream, and indi-
vidual-level behavioral approaches as downstream. The
environmental metrics article (5) contrasts environmen-
tal factors, such as air quality, that affect human health
directly and proximately with upstream factors, such as
a community’s energy sources, that affect health indi-
rectly. In the social and economic determinants article (3),
upstream refers to the social determinants of health.

Are the measures affected by population migra-
tion? This question is of particular relevance for analyzing
community-level health metrics, especially longer-term,
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because the composition of local populations can change
substantially. Changes in life expectancy over time at
the community level, for example, will reflect changes in
population composition as well as changes in underlying
health status.

Are the measures easily understood by collaborat-
ing organizations, policy makers, and the public? The
need for simplicity and easy comprehension is a common
theme in several of the articles (1,5-7). When complex mea-
sures — such as the univariate inequalities measure, which
assesses overall inequality across a population, regardless
of association with other attributes (7) — are proposed, one
question that arises is whether an effective communications
strategy could facilitate understanding. Although metrics
linking workforce health status and productivity have been
established, the business case for addressing the health of
communities may be less clear (8).

Is the meaning of an increase or decrease in a
measure unambiguous? For most of the suggested
measures in the articles, a change in a given direction
can be readily interpreted as positive or negative. For
some measures, however, the implications of a change in
a particular direction may be unclear. In the case of par-
ticipation in social welfare programs, for example, higher
participation rates may reflect increased economic hard-
ship in a community (negative), more effective outreach
to the low-income population or more generous eligibility
criteria (positive), or both.

Do the measures stand alone or are they aggregat-
ed into an index or summary measure? The articles
differ in the extent to which they recommend aggregation.
The outcomes and inequalities articles (6,7) promote the
use of summary measures — exclusively in the case of
inequalities — and the socioeconomic determinants article
(3) suggests the possibility of using an index or identifying
complex measures by using factor or principal component
analyses. A major advantage of a summary measure is
parsimony; having a large number of metrics can lead to
loss of focus, which a single measure avoids. In the case
of a weighted measure, however, reaching agreement on
the appropriate weights may be difficult and ultimately
subjective. Several of the previous questions, moreover,
have particular bearing on these more complex types of
measures. Is their meaning clear to users? Are they read-
ily actionable? Are they responsive to interventions? Does
a change in a given direction have an unambiguous inter-

pretation? The answers to those questions depend in part
on whether a complex measure can be disaggregated into
meaningful components. In that regard, the inequalities
article (7) provides an example of how to isolate the con-
tributions of different attributes to an overall measure of
inequality, thereby guiding intervention priorities.

Are the measures uniform across communities?
Although measures need to be comparable across com-
munities, some flexibility may be necessary. In the case
of health determinants, the particular domain is perti-
nent. One could make a case for standard measures of
behavioral risks, for example, because such risks are not
community-specific. However, environmental issues vary
widely among communities, leading those authors to sug-
gest that communities should be involved in both defining
and using environmental metrics (5). A possible approach,
at least for some domains, is to have a core set of standard
measures, with additional measures selected by the com-
munity.

To what extent do measures address disparities
as well as overall burden? The articles adopt different
perspectives toward disparities. The health care article (2)
proposes a single measure to track disparities, whereas
others (1,5,6) suggest that the ability to identify and
monitor disparities should be an integral feature of all
measures. However, the health policy article (1) points
out how disparities assessment is limited in that domain.
Notably, most of the articles assume a bivariate approach
to disparities measurement rather than the univariate
approach that the inequalities article (7) recommends.

Can unintended consequences be tracked? None
of the articles mentions the potential for unintended con-
sequences that may result from the use of certain metrics
in an accountability-based system — an issue that has
arisen in the clinical setting. If incentives reward improve-
ments in specific population health measures, tracking
additional metrics may be necessary to ensure that any
improvements do not come at the cost of deterioration in
other population health domains.

Data Availability for Population Health
Metrics

Having reliable and valid measures to provide incentives
to improve population health depends on the availability
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of high-quality, timely data. A consideration is whether
data availability should drive the choice of metrics or
whether alternative data strategies should be explored.
The articles have different perspectives on this issue,
reflecting the variation in data availability in domains,
which in turn reflects such factors as changing survey
technologies (including the shift to multimode surveys),
the rapid development of health information technology,
the extent of administrative data systems, data linkage
and integration, and the potential for modeling. Several
questions have bearing on data decisions and choice of
metrics.

Do the available data correspond to the geograph-
ic level of the intervention? This question is particu-
larly relevant to community-level interventions because
many national surveys do not have sufficient sample sizes
to produce local estimates. As the health behaviors article
points out (4), even if local estimates can be produced, the
standard errors may be so large that they make responses
to interventions difficult to detect. For the same reason,
cross-sectional differences among communities may also
be difficult to identify, and community rankings based
only on point estimates may be quite misleading. The
heavy microdata demands of the univariate approach to
disparities measurement that the inequalities article pro-
motes (7) would make that approach particularly difficult
to implement at the local level.

How timely are the data? Rewarding performance
requires recent data that are released on a regular
basis. The need for current data may affect strategies for
addressing small sample sizes in communities; aggregat-
ing data over several years to boost sample size limits the
sensitivity of a measure to detect changes in response to
an intervention.

Are the measures reliable and valid? Although the
articles mention the need for reliability and validity, they
do not indicate how they would assess the measures that
they propose.

Can the measures be produced for population
subgroups? Tracking racial/ethnic, socioeconomic, and
other disparities requires far more extensive data and
much larger survey sample sizes than does monitoring
population health overall. These data demands pose sub-
stantial challenges for identifying and tracking disparities
at the community level.

Are indirect methods of estimation appropriate?
New tools for indirect estimation, including data inte-
gration and linkage, Bayesian estimation, and systems
modeling, offer potential strategies for developing com-
munity-level estimates, including estimates for subpopu-
lations. The environment article (5) provides an example,
highlighting the role of geographic information systems
in linking health determinants and outcomes over spatial
scales. Concerns include how to assess the reliability and
validity of indirect estimates and how to communicate
findings effectively. Skepticism about modeled estimates
may limit their use for policy decisions.

Should data reporting be part of an incentive-
based population health improvement system? This
idea was raised in a recent Institute of Medicine report
on addressing disparities in health care quality (9) and
deserves discussion in a population health context.

Conclusion

As policy makers consider strategies to promote improve-
ments in population health, measurement may provide
powerful incentives for change, but selecting reliable
and valid health metrics that can be tracked consistently
across communities is challenging. The 7 articles in this
issue illustrate many of the complexities that policy
makers must consider in selecting such metrics, and the
articles lay the groundwork for ongoing discussions on
this topic.
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Introduction

The Mobilizing Action for Community Health (MATCH)
project proposes an incentive system that would reward
improved health at the population level. Such incentives
depend on metrics, but how should metrics be selected?

A logic model with theoretical, philosophical, or political
grounding is an essential first step. A model conceptual-
izes the production of population health, and metrics are
chosen on the basis of that conceptualization. To achieve
population health, for example, should we seek improve-
ments in access to care, in medical or disease conditions,
or in the social, political, and economic underpinnings of
society itself? Metrics are the yardstick by which assump-
tions in the model will be tested. They measure evidence
of actual inputs, outputs, and outcomes. When choosing
metrics associated with incentives, we must decide what
type or magnitude of change we seek.

What population’s health should improve? Metrics can
be applied to many units of analysis: a random collection
of people; a family; an economic class or racial group; a
neighborhood, city, region, or country; a commercial enter-
prise; or a subpopulation in any of these populations. Data
must be available for the unit of analysis.

Although we can envision models (and metrics) that
account for the range of political, social, and economic con-
structs thought necessary to improve population health,
we must decide whether metrics should be selected for all

constructs — or whether it is even politically possible to
apply incentives across a broad range of areas. American
culture is highly pluralistic and politically resistant to
such a large-scale, comprehensive approach. No single
body controls all these aspects of American public, private,
personal, and organizational life enough to hold account-
able all entities to which potential incentives apply.

It may be wiser to choose metrics associated with better
health for a specific economic, racial, or ethnic group, for
example, than for all groups collectively. Even this nar-
rower focus on one group’s health can be politically chal-
lenging if it is seen to be at the expense of another group
or stigmatizes that group.

The Essays

The essays in this issue of Preventing Chronic Disease,
solicited on behalf of the MATCH project, describe the
characteristics of metrics and provide advice, support, and
caution regarding their selection. They characterize the
ideal metrics as having the following characteristics:

* simple, sensitive, robust, credible, impartial, actionable,
and reflective of community values (1)

+ valid and reliable, easily understood, and accepted by
those using them and being measured by them

+ useful over time and for specific geographic, member-
ship, or demographically defined populations (2)

* verifiable independently from the entity being measured

* politically acceptable

* sensitive to change in response to factors that may influ-
ence population health during the time that inducement
is offered

* sensitive to the level and distribution of health in a
population (2,3)
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* responsive to demands for evidence of population health
improvement by measuring large sample sizes (4)

Metrics associated with structure (inputs or activities
in the logic model framework, eg, the number of people
employed or the number of people who have received
training in some aspect of their work) or process (eg, the
number of activities undertaken in the service of an out-
come) could be considered if theory or practice associates
these metrics with population health or precursors to
population health. “Outcome” metrics measuring specific
aspects of clinical health or the cultural foundations that
influence clinical health may be desirable, but change
in the outcome(s) of interest may not be achievable soon
enough for reasonable incentives to be applied.

Measures of people (demographics), the things they do
(behaviors), the things that are “done” to them (policy
and practice), or their context may be of interest (5,6). A
model that recognizes interconnectedness argues for one
or more metrics for each of these domains of influence and
may reward the type of collaboration and accountability
necessary for sustained improvement. Metrics associated
with collaboration and accountability can be selected.
Increasing evidence indicates that social and economic
environments shape resources, opportunities, and expo-
sures, which themselves are outcomes subject to influence
and, therefore, rich as a source of metrics (6).

Measurable health outcomes are not just influenced
directly (6). For example, health outcomes are subject
to changes in crime, environmental hazards, or socially
patterned sources of toxic exposures such as landfills,
power-generating facilities, truck idling lots, or congested
roadways near neighborhoods. Changes in such place-
based attributes may be measured in the short term as
ends in themselves or as associated in the longer term
with measurable clinical outcomes. Aspects of neighbor-
hood (crime, poverty, social distrust, and discrimination)
are stressors that can lead to disease through direct neu-
ral, neuroendocrine, and immune system pathways. Other
indirect pathways include access to housing, food, health
care services, or employment opportunities, which them-
selves are measurable.

Individual or composite metrics can be selected (3).
Individual metrics measure a single factor (one contribut-
ing to an outcome, eg, the number of people receiving a
particular service or benefit) or an outcome itself (eg, num-

bers or rates of obese people). Composite metrics combine
many individual metrics into an aggregate metric thought
to better represent the totality of effort. Rankings of the
best colleges or communities often reflect this approach.
Composite metrics add an element of subjectivity because
they ultimately depend on how each component in the
aggregate is weighted. These weightings present a politi-
cal challenge. The entities being offered incentives should
concur that the weightings are realistic or relevant.

A successful population-based health incentive system
will use metrics that account for the object of the incen-
tives, that can identify change in the timeframe during
which the incentives are available, that are realistic
for the resources in hand to effect the change desired,
and that can be measured effectively (7). We can choose
metrics on the basis of what is known to work or allow
experimentation. Quality improvement culture demands
experimentation, but on the other hand, using proven
metrics can force standardization of process before that
practice is known. Metrics that ignore countervailing con-
ditions, insufficient time, or political obstinacy can lead to
inappropriate reward or penalty.

Lasting interventions that affect population health occur
at multiple levels: upstream with large population effect
(eg, regulation, taxation, access, economic incentives),
midstream (eg, worksite programs), and downstream
(eg, individual approaches) (3). Ideally, metrics would be
chosen to reflect each of these levels. Such a metric-based
performance improvement process would encourage cross-
sector collaboration and recognize the systemic precursors
to population health.

Summary

The following guidelines can help ensure that metrics
are applied in meaningful ways for rewarding improved
population health:

* Determine the problem that needs to be solved.

+ Create a visual model that explains the causes of the
problem and potential solutions.

* Use an acceptable metric to measure the problem over
time so that change can be objectively documented.

* Approach selection of the problem, the solutions to
be attempted, and the methods associated with each
keeping continuous quality improvement in mind.
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* Use a metric that can quantify the problem in real time
at the beginning and end of the incentive period.

* Choose a characteristic to measure that is amenable to
change.

* Choose a reward or penalty associated with the met-
ric that is of sufficient value to induce the intended
change.

* Ensure that the entity being offered the incentive has
sufficient control over itself and others to change in ways
and magnitudes measureable by the metric.

* Ensure that the entity has sufficient resources (eg, staff,
funding, influence, authority) to effect the change.

* Determine when the incentive will be awarded (eg, at
the start of the effort to effect change, throughout the
effort to produce change, or withheld pending final mea-
surement).

+ Assure that the incentive associated with the metric will
be awarded.

* Plan to develop new metrics if present metrics prove
inadequate.

The challenges associated with choosing the right met-
rics are many and in some sense antithetical to the ways
American political, social, and economic systems work. We
often chafe under regulatory and financial frameworks
and game such systems to our own advantage. We can be
oriented to self rather than to the “public.” Nevertheless, it
is possible over time to build the broader consensus neces-
sary to improve population health. After all, as a society,
we have reduced exposure to tobacco, built sanitary sewer
and water systems, achieved nearly universal childhood
vaccination, and met other population health goals that
were once considered unlikely. Metrics are the means
through which we can continue to help communities see
the value of working collaboratively for the health of their
residents.
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Abstract

An ideal population health outcome metric should reflect
a population’s dynamic state of physical, mental, and
social well-being. Positive health outcomes include being
alive; functioning well mentally, physically, and socially;
and having a sense of well-being. Negative outcomes
include death, loss of function, and lack of well-being. In
contrast to these health outcomes, diseases and injuries
are intermediate factors that influence the likelihood of
achieving a state of health. On the basis of a review of
outcomes metrics currently in use and the availability
of data for at least some US counties, I recommend the
following metrics for population health outcomes: 1) life
expectancy from birth, or age-adjusted mortality rate;
2) condition-specific changes in life expectancy, or condi-
tion-specific or age-specific mortality rates; and 3) self-
reported level of health, functional status, and experiential
status. When reported, outcome metrics should present
both the overall level of health of a population and the dis-
tribution of health among different geographic, economic,
and demographic groups in the population.

By far, the most fundamental use of summary
measures of population health is to shift the centre
of gravity of health policy discourse away from the
inputs . . . and throughputs . . . of the health sys-
tem towards health outcomes for the population.
This is not to imply that the resources used and

activities undertaken by national or regional health
systems are unimportant; quite the contrary. But
our understanding of their roles and importance is
more appropriate if guided by the real “bottom line,”
namely their influence on population health.

Michael C. Wolfson (1)

Definitions and Introduction

The World Health Organization defines health as “the
state of complete physical, mental, and social well-being
and not merely the absence of disease or infirmity” (2). To
achieve this vision of health for its members, a healthy
society must establish and sustain conditions, including
a healthful natural and built environment, and equitable
social and economic policies and institutions, that ensure
the “happiness, harmonious relations, and security of all
[its] peoples” (2,3). Positive health outcomes for people
include being alive; functioning well mentally, physically,
and socially; and having a sense of well-being.

The level and distribution of health outcomes in popula-
tions result from a complex web of cultural, environmen-
tal, political, social, economic, behavioral, and genetic
factors (Figure). In this causal web, diseases and injuries
are intermediate factors, rather than outcomes, that may
influence a person’s health. Lung cancer, for example,
has a substantial effect on physical function and life-
span, while first-degree sunburn has little effect. Health
outcome metrics are standards for measuring health out-
comes. Recommending a set of metrics for monitoring a
population’s health outcomes — as opposed to a person’s
health outcomes — is the objective of this essay.

Three approaches to measuring population health
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Figure. A causal web that illustrates various factors influencing health out-
comes and interactions among them. Solid arrows represent potential caus-
al relationships between factors, diseases, and outcomes. Dashed arrows
represent potential feedback from outcomes and diseases on proximal and
distal factors. Distal and proximal factors operate through both intermedi-
ate factors and directly on health outcomes. For example, a person’s level

of education can directly influence his or her subjective sense of health and
level of social function and also influence intermediate factors, such as diet
and exercise. Similarly, the understanding that death or loss of function may
occur as the result of a person’s lifestyle or social and economic factors,
such as education and poverty, may influence those factors through either
behavior change or changes in social or economic policy. Examples of fac-
tors, diseases, and injuries were chosen to provide a sense of the breadth of
available factors. To improve readability, the relationships among proximal
factors, physiologic factors, diseases and injuries, and health outcomes have
been simplified. Adapted from references 4-6. Abbreviation: ASCVD, athero-
sclerotic cardiovascular disease.

outcomes are available: 1) aggregating health outcome
measurements made on people into summary statistics,
such as population averages or medians; 2) assessing the
distribution of individual health outcome measures in a
population and among specific population subgroups; and
3) measuring the function and well-being of the popula-
tion or society itself, as opposed to individual members.
According to the definition of a healthy population, the
third approach is the most appropriate because it focuses
on how well the population produces societal-level condi-
tions that optimally sustain the health of all people. These
societal-level conditions, although not yet fully charac-
terized or understood, most likely include an equitable
distribution of power, opportunity, and resources among
a population’s members; social connections and interac-
tions built on norms of reciprocity and trustworthiness (3);
and environmental policies and practices that sustain the
quality of the population’s land, water, air, native vegeta-
tion, and animal life. These societal-level conditions may
be viewed as social, economic, political, and environmental

determinants of health, rather than as health outcomes,
and as such are addressed by other articles in this issue
of Preventing Chronic Disease. 1 focus on approaches to
assessing population health outcomes in which measures
of population health are constructed from the aggregation
of individual-level health measures, such as mortality,
functional status, and self-perceived health.

Basic Outcome Metrics for Population
Health

Measures of mortality, life expectancy, and premature
death

People and societies value life and health, although the
relative value placed on long life versus well-being during
life varies. Mortality and life expectancy are 2 basic mea-
sures of population health (Box 1).

The number of deaths that occur in a population during
a period of time (usually 1 year) divided by the size of the
population is the population’s crude mortality. Because
age is such a strong predictor of death and the age dis-
tributions of members of different populations vary, a
population’s mortality rate is commonly adjusted by using
a standard age distribution to produce an age-adjusted
mortality rate. The age-adjusted mortality rate allows
comparison of mortality across different populations. One
may also calculate mortality rate for a group in a popula-
tion on the basis of a specific characteristic, such as age,
sex, or geographic area, to yield a characteristic-specific
mortality rate. Another method of assessing the effect of
mortality on a population is to calculate the life expec-
tancy of its members. Typically, this is calculated as the
life expectancy at birth, although it may be calculated as
the remaining life expectancy for any given age. Measures
of premature death, including years of potential life lost
and the premature mortality rate, quantify mortality
among people younger than a particular age, typically 65
or 75 years.

Although these measures provide information about
mortality and longevity, they provide no information
about the contribution of specific diseases, injuries, and
underlying conditions (for example, water quality, pov-
erty, social isolation, and diet) to death, for which
actions might be taken to prolong life. For this reason,
disease-specific mortality rates are frequently used to
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Box 1. Examples of Population Health Outcome Metrics Based on
Mortality or Life Expectancy

Mortality
Crude mortality rate
Age-adjusted mortality rates (AAMR)
Age-specific mortality rate
Neonatal (<28 d)
Infant (<1 y) (infant deaths per 1,000 live births)
Under 5y
Adult (15-60 y)
Other characteristic-specific mortality rates
State- or county-specific
Sex-specific
Race-specific
Condition-specific mortality rates and similar measures
Disease-specific mortality rate
Injury-specific mortality rate
Leading causes of death
Smoking-attributable mortality (number of deaths)
Maternal mortality ratio
Occupational class-specific mortality rate
Life expectancy
Life expectancy at birth
Life expectancy at age 65y
Premature mortality
Years of potential life lost
Premature mortality rate
Summary measures of population health
Health-adjusted life expectancy at birth (y)
Quality-adjusted life expectancy
Years of healthy life
Healthy life years
Disability-adjusted life years
Quality-adjusted life years
Inequality measures

Geographic variation in AAMR among counties in a state (standard devia-
tion of county AAMR/state AAMR)

Mortality rate stratified by sex, ethnicity, income, education level, social
class, or wealth

Life expectancy stratified by sex, ethnicity, income, education level, social
class, or wealth

Box 2. Examples of Population Health Outcome Metrics Based on
Subjective (Self-Perceived) Health State, Psychological State, or Ability
to Function?

Health state
Percentage of adults who report fair or poor health

Percentage of children reported by their parents to be in fair or poor
health

Mean number of physically or mentally unhealthy days in the past 30
days (adult self-report)

Mean number of mentally unhealthy days in the past 30 days (adult self-
report)

Mean number of physically unhealthy days in the past 30 days (adult self-
report)

Experiential and psychological state

Percentage of adults with serious psychological distress (score >13 on
the K6 scale)

Percentage of adults who report joint pain during the past 30 days (adult
self-report)

Percentage of adults who are satisfied with their lives
Ability to function

Percentage of adults who report a disability (for example, limitations of
vision or hearing, cognitive impairment, lack of mobility)

Mean number of days in the past 30 days with limited activity due to poor
mental or physical health (adult self-report)

@ Categories adapted from reference 9.

illustrate the contribution of specific diseases to popula-
tion mortality. Recent work extends this concept and
proposes methods and measures for estimating the contri-
butions of more fundamental causes to mortality, such as
the distal and proximal factors exemplified in the causal
web of the Figure (5,7,8).

Measures of health, function, and subjective well-being

Societies and their members typically value health
both subjectively (freedom from pain and suffering, joy,
happiness, sense of self-worth and value to others) and
objectively (ability to perform physical, mental, and social
tasks) (Box 2). Measuring health in a standardized way
that allows comparisons among people, countries, and
cultures and over time is challenging. Various approach-
es, some of which have proved controversial, have been
developed and used in the past 40 years. They include
methods to assess and classify the health, function, and
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disability of members of a population, for example, the
International Classification of Functioning, Disability,
and Health (10), and methods to estimate the overall
health of populations.

Measurements of self-perceived or “self-rated” health,
functional status, and experiential state typically rely
on population health surveys, such as the National
Health Interview Survey (NHIS) and the Behavioral Risk
Factor Surveillance System (BRFSS) in the United States,
the European Union’s Statistics on Income and Living
Conditions, and the World Health Organization’s World
Health Survey. Care must be taken, however, when com-
paring metrics derived from different surveys: the nature
and wording of questions and the time period covered may
differ. Furthermore, the interpretation of health catego-
ries, such as “good” and “poor,” may vary culturally among
countries or even among different populations in a coun-
try. The authors of a recent study of 4 US national surveys
even questioned whether self-rated health is a suitable
measure for tracking population health over time because
of inconsistencies in self-ratings over time among surveys
and certain population subgroups (11).

Health-related quality of life (HRQL) indices
are also used to quantify health and to analyze cost-
effectiveness. These indices are based on interviewer- or
self-administered questionnaires that address various
health dimensions or domains, such as mobility, ability to
perform certain activities, emotional state, sensory func-
tion, cognition, social function, and freedom from pain. Six
such indices, several of which are proprietary, are used
in the United States: the EuroQol EQ-5D; the Health
Utilities Index Mark 2 and Mark 3; the Quality of Well-
Being Scale, self-administered form; the SF-6D; and the
HALex (12). More detailed descriptions of these indices
are available (9,12). The Centers for Disease Control and
Prevention has also developed HRQL measures that are
used in BRFSS and the National Health and Nutrition
Examination Survey (NHANES); these measures were
recently validated against the SF-36v2 (13,14).

Although not direct measures of health and well-being,
the incidence or prevalence of specific diseases and rates
for accessing and using health care are frequently used
as surrogates for disability, loss of function, or lack of
well-being. Ascertaining the incidence and prevalence of
disease may be accomplished through the use of disease
registries, health records, and population surveys.

Summary measures of population health

Summary measures of population health have been
developed in the past 40 years as an alternative to or exten-
sion of the basic metrics described above. The purpose of
these summary measures is to “combine information on
mortality and nonfatal health outcomes to represent the
health of a particular population as a single numerical
index” (15). These summary measures are based on reduc-
tions in life expectancy to account for disability or other
measures of poor health; they provide estimates of either
the expected number of future years of healthy life at a
given age or the number of years that chronic disease and
disability subtract from a healthy life.

In 1971, Sullivan described techniques for calculating 2
summary health indices — life expectancy free of disabil-
ity and disability expectancy — by combining mortality
rates from period life tables and survey-based disability
rates (16). Subsequent work has produced other summary
population health measures, including health-adjusted
life expectancy, quality-adjusted life expectancy, years of
healthy life, healthy life years (also known as disability-free
life expectancy), disability-adjusted life years, and quality-
adjusted life years. These measures vary by whether they
use the actual or an idealized life expectancy for the popu-
lation; whether they value all years of life and disability
equally or discount certain years, such as childhood and old
age; whether they are expressed as an adjusted life expec-
tancy or as a sum of the years of disability for the entire
population; and how they estimate the population’s health,
prevalence of chronic disease, or prevalence of disability.
Estimates of population health and disability are typically
derived from either expert judgment in conjunction with
published literature or survey data — both population and
convenience samples have been used — on function, self-
perceived health, and psychological or sensory distress.
Along with continuing debate about methodologic issues,
ethical concerns about the use of summary measures and
the way in which they value life have been raised (15,17,18).
Several excellent reviews on summary measures of popula-
tion health and these issues are available (9,15,17,18).

Measures of the distribution of health in a population

Measures of the distribution of health in and among
populations are as relevant as measures of the level of
health in and among populations (15). Understanding the
distribution of health can focus attention and action on
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specific health determinants and population groups to
reduce inequalities in health and improve the overall level
of health. Although the distribution of health outcomes
could be assessed on any measurable geographic, demo-
graphic, social, or economic characteristic, some research-
ers argue that health inequalities should be assessed by
using specific social and economic characteristics that
have historically determined social status (for exam-
ple, wealth, ethnicity, sex, educational attainment) (19).
Others suggest that this viewpoint excludes potentially
relevant determinants of health (20). Metrics to assess the
distribution of outcomes include measures of inequality
(Gini index), measures of association (rate ratio), mea-
sures of impact (population-attributable proportion), and
measures based on ranking (concentration index) (21,22).

Attributes of a Good Health Outcome
Metric

Several groups have proposed criteria for assessing and
selecting specific health indicators (Table 1). Their criteria
include the need for the indicators to 1) further the goals
of their organization, 2) be valid and reliable, 3) be easily
understood by people who use them, 4) be measurable
over time, 5) be measurable for specific geographically or
demographically defined populations, 6) be measurable
with available data sources, and 7) be sensitive to changes
in factors that influence them, such as socioeconomic or
environmental conditions or public policies (23-25).

Current Metrics for Population Health
Outcomes

In 2008, Wold reviewed 35 sets of health indicators in
use (26). Although not an exhaustive list, these 35 sets
provide a representative view of health indicators and
their intended uses, which include presenting a picture of
the health of a place, stimulating action to improve health,
and tracking progress toward meeting objectives (Table 2).
No set of indicators is explicitly used as a guide to finan-
cially reward improvement in health outcomes.

Wold grouped the indicator sets into 4 overall catego-
ries: general health (14 sets), quality of life (5 sets), health
systems performance (11 sets), and “other” (5 sets). She
further divided the general health category into national
(7 sets) and state and local (7 sets). These 35 indicator sets

contain various health measures, only a few of which are
outcome measures. Frequently used outcome indicators
are infant mortality rate, condition-specific mortality rate,
age-adjusted mortality rate, years of potential life lost, life
expectancy at birth, leading causes of death, and percent-
age of adults who report fair or poor health.

Data and Analytical Issues for Population
Health Outcome Metrics

Available data sources

The principal sources of data available for US popula-
tion health outcomes are mortality data derived from
death certificates and data on subjective health status,
functional status, and experiential state derived from
population health surveys. The National Vital Statistics
System (NVSS) collects and compiles data on births and
deaths from all registration districts (most commonly
states) in the United States. The most commonly used
surveys are NHIS, BRFSS, NHANES, and the National
Survey on Drug Use and Health (NSDUH). Several states
conduct city- or county-level risk factor surveys by using
BRF'SS methods and questions, and an increasing number
of cities and counties now conduct their own surveys based
on or derived from BRFSS. A few states and local areas
(Wisconsin and New York City, for example) conduct sur-
veys based on NHIS or NHANES methods to provide state
or local estimates of health outcomes and determinants.

Geographic units of analysis

Mortality data are available for states and counties.
Some states geocode their vital statistics data and provide
data — usually through a Web-based data query and map-
ping tool — for zip codes, census tracts, or locally defined
areas. BRFSS provides state-level estimates and esti-
mates for selected metropolitan statistical areas with 500
or more respondents. Several states, including Florida,
North Dakota, Washington, and Wisconsin, conduct their
own county-level BRFSS to produce estimates for at
least some of their counties. NSDUH provides national
and state estimates. NHIS and NHANES only provide
national estimates.

Validity and precision of the measures

The validity and precision of mortality data — at least
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the number of people who die in a given time period in a
given place — are high, as death registration is virtually
complete in the United States. Condition-specific mortal-
ity data may be less valid because of errors in determining
and coding the cause of death.

The designs of NHIS and NHANES to ensure that their
samples are representative of their target populations and
their high response rates (75%-90%) are indicators of high
validity. Precision of estimates is related to sample size
and the amount of variation of the characteristic being
estimated in the target population. The size of the NHIS
sample is sufficient to provide national estimates for the
total population with relative standard errors of 1% to 3%,
although relative standard errors of estimates for small
subgroups may be as high as 10% to 30%. To provide more
precision, NHIS oversamples some population subgroups.
Estimates may be obtained for most states by combining
data collected in several years.

Response rates for BRFSS, a state-based telephone sur-
vey, are considerably lower than for NHIS and NHANES.
For example, state response rates for the 2008 survey
ranged from 20% (Connecticut) to 58% (Utah), and the
median was 34% (35).

Measuring trends

NVSS, NHIS, BRFSS, and NSDUH provide data annu-
ally, and NHANES provides data every 2 years. National
trends can be measured by using any of these data sources,
state trends can be measured by using NVSS and BRFSS,
and county trends can be measured by using NVSS.

Annual trends in crude and age-adjusted mortality rate
and in life expectancy since the mid-1900s are available
for the United States at the national, state, and county
levels. See, for example, an analysis of trends in county-
level mortality (36), life expectancy at birth by race and
sex from 1900 through 2005 (37), and average annual age-
adjusted mortality by race, Hispanic origin, and state for
1979 through 1981, 1989 through 1991, and 2003 through
2005 (37). Trend data on mortality are also available for
selected causes of death (37).

Trends in HRQL, assessed by using CDC’s HRQOL-4
measures derived from BRFSS, are available for the United
States and for each state from 1993 through 2008, the most
recent year for which BRFSS data are available (13). CDC

is generating county-level estimates for the following 3 CDC
HRQOL-4 measures for 2001 through 2007 for the MATCH
(Mobilizing Action Toward Community Health) county
rankings by using BRFSS data: percentage who report
fair or poor health, physically unhealthy days in the past
30 days, and mentally unhealthy days in the past 30 days.
Neither national-, state-, nor county-level population data
are available for the other HRQL indices. Their use has typ-
ically been in the clinical or research setting for assessing
medical or surgical therapies. The Health Utilities Index
has been used in Canada for 4 major population health sur-
veys. Although many studies document the validity of vari-
ous HRQL indices, fewer studies document their reliability
or responsiveness to change over time.

Measuring inequalities in health

Several characteristics are available from NVSS and
each of the surveys for measuring the dependence of popu-
lation health on social and economic factors (Table 3). All
systems provide these 5 characteristics for analysis: age,
education level, ethnicity, race, and sex. Because of the
limited availability of data for smaller geographic units,
none of the systems can measure inequalities in health at
the county level, except NVSS.

Recommendations

“No single measure can capture the health of the nation”
(24). On the basis of this review of existing health outcome
metrics and data available for counties, I recommend the
following metrics for population health outcomes at the
county level.

Life expectancy from birth or age-adjusted mortality rate

This metric mirrors a relevant outcome, data are read-
ily available to assess temporal trends and geographic
and demographic variation, and mortality is amenable to
population health interventions, although changes in the
mortality metric may take years to appear. Life expectan-
cy has the advantage of being more easily communicated
to, and understood by, the public than mortality rates.

Condition-specific changes in life expectancy or condition-
or age-specific mortality rate

This metric has the advantages of the overall mortality
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metric, as above, and allows public health programs to
monitor the effect of specific interventions on more spe-
cific outcomes. An example might be monitoring increases
in life expectancy or reductions in motor vehicle injury-
related mortality resulting from efforts to modify driver
behavior and to make roads and vehicles safer.

The conditions should be selected on the basis of local
needs assessments (for example, conditions that dra-
matically affect mortality that could be addressed by
local population health programs or other interventions).
Alternatively, if states or counties needed to be compared
directly, a fixed set of conditions could be selected, similar
to conditions that the Institute of Medicine recommended
for the State of the USA indicators (infant mortality and
injury-related mortality).

Self-perceived level of health, functional status, or experi-
ential state

This metric reflects the population’s state of health and
functional level and might provide a more immediate
measure of the effect of interventions than the mortality
metrics. Age-, sex-, and race-specific versions of the metric
could provide at least some population specificity, which
might be useful in monitoring the effect of interventions.

Although many of the HRQL instruments already in
general use would work well for this metric, most of the
instruments are proprietary, and state- and county-level
data are not available from any of them. CDC’s HRQOL-4
is probably the most viable option for this measure, as it
is not proprietary and state-level data have been available
since 1993. By using moving averages or other methods
of aggregating data, county-level trend estimates could
be developed even for small counties. Although data from
CDC’s HRQOL-4 are readily available, a more robust mea-
sure of HRQL, with specific questions about activity limi-
tation, functional status, and experiential state, should
be explored and adopted in the future (38). The CDC
HRQOL-14, other HRQL indices described above, and
work by Statistics Canada and REVES (Réseau Espérance
de Vie en Santé, http:/reves.site.ined.fr/en/home/about_
reves) should be considered for this role.

Distribution of population health outcomes

Metrics that provide only the average level of health in
a population may mask inequalities in the distribution

of health, with policy and programmatic implications.
Metrics that provide information on the distribution of
health are another component of a complete picture of
population health (1,15). Such metrics would measure the
inequalities in health among different geographic, eco-
nomic, and demographic populations.

One geographically based metric is the rate difference
between the highest and lowest county life expectan-
cies or age-adjusted mortality rates in a state. America’s
Health Rankings introduced a measure in 2008 on the
variation in mortality among counties in each state (27).
A demographically based metric might be the difference
between the highest and lowest sex- and race-specific life
expectancies or age-adjusted mortality rates in a state. An
economically based metric might be the difference in life
expectancies or age-adjusted mortality rates between the
highest and lowest income deciles in a state.

An optional summary measure of population health

Summary measures of population health, which com-
bine information on death and nonfatal health outcomes,
have the advantage of simplicity and parsimony and may
be easier to communicate to the public and track over
time than the series of basic measures previously recom-
mended. If a summary measure is desirable, the health-
adjusted life expectancy and healthy life years are good
choices because they are based on life expectancy and use
a population-based measure of HRQL, rather than an
expert judgment-based measure.
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Tables

Table 1. Criteria Used to Select Health-Related Indicators by
2 Institute Of Medicine Committees and Criteria Proposed to
Select Global Health Indicators

Leading State of Global
Health the USA Health
Criteria? for Selecting an Indicators Indicators Indicators
Indicator (23) (24) (25)
Indicator is well-defined. X
Indicator is worthwhile or X X
important.
Indicator is valid and reliable. X X X
Indicator can be understood X X

by people who need to act.

Indicator galvanizes action. X X
Action can improve the X

indicator.

Measuring the indicator over X

time reflects effect of action.

Measuring the indicator is X
feasible.
Data for the indicator are X X X

available for various geo-
graphic levels (local, national)
and population subgroups.

Indicator is sensitive to X
changes in other societal

domains (socioeconomic or

environmental conditions or

public policies).

2 The criteria for selecting indicators were compiled from the 3 reports cited.
An “X” indicates that a report proposed using this criterion for selecting indi-
cators.
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Table 2. Stated Purposes of 9 Health Indicator Sets?

Indicator Set

America’s Health Rankings (27)

Boston Indicators Project (28)

Community Health Status Indictors (29)

Georgia Health Equity Initiative (30)

Healthy People 2010 Leading Health

Indicators (31)

Institute of Medicine, State of the USA Health
Indicators (24)

Los Angeles County, Key Indicators of Health
(32)

Robert Wood Johnson Foundation
Commission to Build a Healthier America (33)

Wisconsin County Health Rankings (34)

Purpose

To stimulate action by people, communities, public health professionals, health industry employees, and
public administration and health officials to improve the health of the population of the United States

To democratize access to information, foster informed public discourse, track progress on shared civic
goals, and report on change in 10 sectors

To provide an overview of key health indicators for local communities and to encourage dialogue about
actions that can be taken to improve a community’s health

To look holistically at the major factors that influence differences in health status and their relationship to
racial and ethnic characteristics

To define health objectives for the United States and track progress toward meeting them

To help Americans become more informed and, therefore, active participants in focusing public debate on
important issues . . . To provide the most reliable and objective facts about the state of the United States
and to serve as a tool for Americans to track the progress made on a broad range of issues, such as edu-
cation, health, and the environment

To monitor key health conditions and to engage a broad community of stakeholders in health improvement
work

To raise visibility of the many factors that influence health, examine innovative interventions that are mak-
ing a difference at the local level and in the private sector, and identify specific, feasible steps to improve
Americans’ health

To summarize the current health of the counties as well as the distribution of key factors that determine
future health . . . To encourage all community stakeholders to work with health departments and health
care providers . . . to improve Wisconsin’s health

@ Eight of these sets were selected from the 35 indicator sets identified and reviewed by Wold in 2008 (26) for the Institute of Medicine’s State of the USA
Committee. The ninth indicator set was developed by the Institute of Medicine’s State of the USA Committee. The criteria used for selecting the indicator sets
displayed in this table from the 36 candidate indicator sets were that the indicator set contained both health outcome indicators and a specific stated

purpose.
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Table 3. Characteristics for Which Inequalities in Health Can Be Measured by Using 1 State Survey (BRFSS), Data From 2
National Surveys (NHIS, NSDUH), and NVSS Mortality Data

Characteristic ‘ BRFSS ‘ NHIS ‘ NSDUH ‘ NVSS
Age X X X X
Citizenship X

Education level X X X X
Employment status X X X

Ethnicity X X X X
Geographic region X

Income X X

Insurance status X

Marital status X X
National origin X
Place of birth X

Place of residence X X X
Race X X X X
Sex X X X X

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NHIS, National Health Interview Survey; NSDUH, National Survey on Drug Use and Health;
NVSS, National Vital Statistics System.
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Abstract

A system that rewards population health must be able
to measure and track health inequalities. Health inequali-
ties have most commonly been measured in a bivariate
fashion, as a joint distribution of health and another
attribute such as income, education, or race/ethnicity. I
argue this practice gives insufficient information to reduce
health inequalities and propose a summary measure of
health inequalities, which gives information both on over-
all health inequality and bivariate health inequalities. I
introduce 2 approaches to develop a summary measure of
health inequalities. The bottom-up approach defines attri-
butes of interest, measures bivariate health inequalities
related to these attributes separately, and then combines
these bivariate health inequalities into a summary index.
The top-down approach measures overall health inequality
and then breaks it down into health inequalities related to
different attributes. After describing the 2 approaches in
terms of building-block measurement properties, aggrega-
tion, value, data and sample size requirements, and com-
munication, I recommend that, when data are available, a
summary measure should use the top-down approach. In
addition, a strong communication strategy is necessary to
allow users of the summary measure to understand how it
was calculated and what it means.

Introduction

Developers of any performance reward system must
select the performance improvements that deserve rewards
and ensure fairness by measuring them appropriately.
Measurement is arguably more challenging in pay-for-
performance systems that reward population health than
those that reward medical care because determinants of
population health go beyond medical care. The questions
sketched by Kindig (1) summarize challenges of measure-
ment in a pay-for-performance system that rewards popu-
lation health: 1) How should we measure health outcomes?,
2) How should we measure health inequalities?, and 3) How
should we balance the need for improvement in both?

This article focuses on the second question and calls for
development of a summary measure of health inequali-
ties, where health inequalities associated with multiple
attributes (such as income, education, and race/ethnicity)
are summarized into 1 number. I assume typical measures
of population health, such as life years or health-adjusted
life years, and population units that have a mandate for
the health of their population, such as states. However,
the core idea of a summary measure presented here can
in principle be applied to other measures of population
health and other population units.

Background

Because health inequality is an established field of
research and policy making, we might expect that a well-
tested template would be available for measuring health
inequalities that could be used in a pay-for-population
health performance system. However, such guidance has
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not yet been established. Over the past
century, many empirical studies have
described health inequalities (2,3), and
useful guides for measuring health
inequalities are now available (4,5). In
the past few decades, jurisdictions and

attributes, measures of univari-
ate health inequality assess health
inequality across individuals in the
same way that income inequality is
typically assessed (Figure 2). A few
researchers had measured health

Health

organizations have endorsed reduc-
ing health inequalities (6) and have
focused their efforts accordingly. The
World Health Organization’s (WHOQO’s)
Commission on Social Determinants
of Health (7) is a notable example of

inequalities in a univariate fashion
(14-16), but Murray and colleagues
proposed univariate health inequali-
ty as the best focus in the assessment
of population health (10,17,18).

such concerted efforts. Despite these
efforts, progress has been inadequate

Low Middle High

This debate raised moral and policy
questions (19). Health has an intrin-

in reducing health inequalities. One
reason could be the lack of an effective
strategy to measure and track health
inequalities.

Health inequalities have most com-
monly been measured in a bivariate
fashion, as a joint distribution of
health and another attribute, such
as income, education, sex, or race/
ethnicity (8). A typical measure of
bivariate health inequality assesses 1
attribute at a time, for example, dif-
ferent levels of health across income
groups (Figure 1). The degree of
health inequality across groups can
be quantified by an index such as a
range measure that compares the
health of 2 groups (5). A more sophis-
ticated approach assesses the level
of income (or another attribute) for
each individual rather than the aver-

Income Group

Figure 1. A hypothetical presentation of a bivari-
ate health inequality. Measures of bivariate health

inequality assess the association of health inequal-

ity with another attribute, in this example, income.

% Population

Health

Figure 2. A hypothetical presentation of a uni-
variate health inequality. Measures of univariate
health inequality assess health inequality across
individuals regardless of its association with other

sic importance, those who support
measuring univariate health inequal-
ity argued, and we should not only
be interested in health inequality by
socioeconomic status, as most studies
have focused on, but also in how health
itself is distributed. The supporters of
measuring bivariate health inequali-
ties believed that health inequalities
are significant when they are associ-
ated with other attributes, such as
income. Simply put, with an example
of income, this debate was about
whether we should be worried about
sick people regardless of their income
level (univariate health inequality),
or about impoverished sick people
more than the wealthy sick people
(bivariate health inequality).

Furthermore, those who support
measuring univariate health inequal-

age level of health of each group. An
index that quantifies the degree of
inequality can be complex, for example, the Concentration
Index, which compares the health of every individual or
income group (5). Regardless of the unit of analysis (group
or individual) or the inequality index used, measures
of bivariate health inequalities always assess health
inequality in relation to another attribute.

attributes.

Around 2000, there was a brief but heated debate about
whether we should continue to measure bivariate health
inequalities or start measuring univariate health inequal-
ity (9-13). Regardless of their association with other

ity argued that the choice of which

attributes to study is generally driv-
en by the investigator’s intuition or interest. Accordingly,
we now have numerous empirical descriptions of health
inequalities by various attributes, which are not neces-
sarily comparable and do not immediately offer an overall
picture of health inequalities. Univariate health inequal-
ity, they maintained, can offer an overall picture of health
inequality in the population in a way that is comparable
across populations. The advocates of measuring bivariate
health inequalities, on the other hand, argued that uni-
variate health inequality does not suggest how to tailor
interventions or policies to reduce health inequalities.
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The result of this debate was an acknowledgment —
primarily from supporters of univariate health inequality
— that bivariate and univariate health inequalities are
complementary (though exactly how they are complemen-
tary has not been specified) (20-22). Most empirical work
has continued to measure bivariate health inequalities.
Regarding univariate health inequality as a rarely used
alternative, however, is a missed opportunity for health
inequality research and policy. This debate points to a
need for a better strategy to measure and track health
inequalities.

This debate also suggests a strong resistance among
health inequality researchers to abandoning bivariate
health inequalities. They may be resistant because 1)
they view health as not only intrinsically important but
also as valuable in terms of its associations with other
attributes, and 2) it is useful to know who is sick in order
to develop policies. Arguments for measuring univariate
health inequality also have merit. Lack of comparability
of results and an overall view of health inequalities may
be a barrier between numerous descriptions of health
inequalities and effective policy making. A lesson from
this debate may be that we need to develop a summary
measure of health inequalities, which gives an overall
picture of health inequalities in the population while
maintaining pertinent information on bivariate health
inequalities.

Two Approaches for a Summary Measure
of Health Inequalities

Relevant literature suggests 2 approaches to developing
a summary measure of health inequalities: the bottom-up
and top-down approaches.

The bottom-up approach

The bottom-up approach first defines attributes of
interest and measures bivariate health inequalities
related to these attributes separately. It then combines
these bivariate health inequalities into a summary
index. An example is the inequality measure developed
for the Health of Wisconsin Report Card 2007 (here-
after, the “Wisconsin inequality measure”) (23,24). The
Wisconsin inequality measure extends the Index of
Disparity (25,26), a modified coefficient of variation
defined as equation no. 1.

Equation 1
J-1
Sl
J=1
D-—A  (x)100
F:,E_r

Where r; is health of the jth group, Trof is health of the
reference group, and </ is the number of groups compared.
The Index of Disparity is the average deviation of the
health of groups compared with the reference group’s
health, expressed as a percentage. When all groups have
the same health, the index value is 0. Higher values sug-
gest more inequality.

The Wisconsin inequality measure calculated the Index of
Disparity by using all 14 groups (2 sex groups, 3 education
groups, 4 rurality groups, and 5 race/ethnicity groups) and
converted the index to a letter grade for ease of communica-
tion. All attributes (sex, education, rurality, and race/ethnic-
ity) are considered to be of equal importance. The reference
is set as the best health level among all groups (Figure 3).

Health

Female

High Low
education education

Poor

Male

Group

Figure 3. A simplified example of the Wisconsin health inequality measure.
To obtain the overall health inequality, calculate the difference from the
reference health level (rich) for each group (poor, low education, high edu-
cation, male, and female), sum them, and divide by the number of groups
minus 1 (6 — 1 = 5).

The top-down approach

The top-down approach first measures univariate health
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inequality, then breaks it down into health inequalities
related to different attributes. Unlike the bottom-up
approach, there is no known example of a summary mea-
sure of health inequalities using this approach. However,
this approach comes close to the principal idea underly-
ing WHO’s health inequality measurement in the World
Health Report 2000 (17,18), and similar methods have been
proposed in other contexts. For example, this approach is
similar to the framework of unfair inequalities in health
and health care proposed by Fleurbaey and Schokkaert
(27), although they do not propose it for a summary mea-
sure. It is also akin to inequality measure decomposition
by attributes, though in health research this technique
is most often used with the Concentration Index (28),
a sophisticated measure of bivariate health inequality.
Using decomposition, we can tell which attributes (eg,
education and sex) explain a bivariate health inequality
(eg, income-related health inequality) and to what degree.
Although the Concentration Index decomposition is a use-
ful tool to understand bivariate health inequality, it is dif-
ferent from decomposing univariate health inequality as a
summary measure.

The top-down approach first attempts to explain the
level of health of individual i by determinants of health. In
the simplest form, Fleurbaey and Schokkaert define such
a “structural model” as equation no. 2.

Equation 2

h,=FWN, S, I, P, Z)

v oY

Where N is biologically determined health endowments,
S 1is social background, I is available information, P is
individual preferences, and Z is health care supply. At
the risk of a gross simplification, empirically, N might be
captured by age, S by income, I by education, P by health
behavior such as smoking, and Z by health insurance.
Variables can be extended to the community level, for
example, adding neighborhood income for S, and rurality
for Z. The top-down approach then asks which of these
determinants or attributes are, following the increasingly
used term in health economics, “illegitimate” or result in
unfair inequality across individuals. For some attributes,
there is a consensus on this question. For example, health
inequality associated with social background typically is
considered unfair. The top-down approach measures the
distribution of A, (univariate health inequality) and identi-
fies the contribution of each of the illegitimate attributes,

however, defined, to univariate health inequality. Figure 4
is an example of information that the top-down approach
can give.

Degree of Health

Attribute Inequality

% Contribution

Overall
Income
Education
Race/ethnicity

Other (residual)

Figure 4. An example of information given by the top-down approach. The
top-down approach provides information on univariate health inequality (as
overall health inequality) and identifies contributions of the attributes we
select (eg, income, education, and race/ethnicity). “Other (residual)” shows
univariate health inequality that is not associated with the chosen
attributes.

Issues for Developing a Summary Measure
of Health Inequalities

Which approach is better suited to develop a summary
measure of health inequalities? To answer this question,
I address the following 5 issues: building blocks, aggre-
gation, value, data and sample size requirements, and
communication. Building blocks are common to both the
bottom-up and top-down approaches. The subsequent 4
issues separate these 2 approaches.

Building blocks

Whichever approach we take, we should carefully choose
a bivariate or univariate measure that becomes a building
block of a summary measure. The building block for the
Wisconsin inequality measure, an example of the bot-
tom-up approach, is the Index of Disparity, and the Gini
coefficient (5) can be used as a building block for the top-
down approach. To decide whether they are appropriate
building blocks on which to base a summary measure, we
must examine the questions researchers ask when choos-
ing health inequality measures (Table 1) (4,5).

All measurement properties of the Index of Disparity
and the Gini coefficient coincide with the current discus-
sion (4,5), except sensitivity to the mean (both measures)
and subgroup considerations (Index of Disparity) (Table
1). The literature often recommends that researchers
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use both an absolute (ie, translation
invariant) and a relative (ie, scale
invariant) measure (5). This recom-
mendation reflects the lack of consen-
sus among researchers on the issue
of sensitivity to the mean. However,
researchers should choose one after
trying both measures and under-
standing the nature and limitation
of the chosen measure. Policy makers
and the general public should not be
given 2 measures (and possibly two
different answers) without guidance.
Insensitivity to the group size of the

Population A Papulation B
£ £
w ™
o L5}
T T
Poar Rich Poor Rich

% total population

% total population

Figure 5. Inequality judgment and subgroup popu-
lation size. The width of the bars suggests the
proportion of poor and rich people in the 2 popula-
tions. If we consider that the degree of income-
related health inequality differs in these popula-
tions, an inequality measure should be sensitive to
this difference.

is a time-consuming way to describe
independent and interactive effects of
multiple determinants of health.

Second, the difference in aggrega-
tion between the 2 approaches leads
to a difference in the meaning of an
overall picture of health inequali-
ties. An overall health inequality is a
composite in the bottom-up approach,
but it is univariate health inequal-
ity in the top-down approach. The
top-down approach has a logical and
mathematical hierarchy from bivari-

Index of Disparity contradicts the

recommendation in the health inequality literature (4,5).
Measuring bivariate health inequality with the Index of
Disparity, we would consider the 2 populations in Figure
5, with 2 groups of different sizes, have the same degree
of inequality. We may judge that the degrees of health
inequality in these 2 populations are different because,
for example, suffering is likely to be more prevalent in
Population A than in Population B, given its larger pro-
portion of poor people (4). In this case, bivariate inequal-
ity measures should be sensitive to group size because
a measure of inequality should reflect our perception of
inequality. Sensitivity to the group size, in practice, can
be incorporated in the measure by giving a proportional
weight to each group (5).

Aggregation

The bottom-up and top-down approaches aggregate
bivariate inequalities to overall health inequality dif-
ferently. The bottom-up approach aggregates bivari-
ate inequalities arbitrarily, and the top-down approach
decomposes univariate inequality into bivariate inequali-
ties. This difference has 3 implications. First, the top-
down approach can identify an independent association
between each attribute and health and also interactive
associations between attributes and health. Although pos-
sible, identifying independent and interactive effects is
cumbersome in the bottom-up approach. The bottom-up
approach starts by measuring unadjusted bivariate health
inequalities, where each attribute of health inequality is
measured without consideration for other attributes. We
can categorize groups further, for example, from rich and
poor (income) and male and female (sex) to rich male,
rich female, poor male, and poor female. However, this

ate health inequalities to univariate
health inequality; the sum of bivariate health inequali-
ties equals univariate health inequality. The bottom-up
approach does not have such a hierarchy. Because each
individual in the population belongs to multiple groups
(eg, an individual is female, rich, educated, and minority),
it is unclear exactly what an aggregation of non-mutually
exclusive bivariate health inequalities means.

Finally, by decomposing univariate health inequality
into bivariate health inequalities, the top-down approach
can identify the contribution of each bivariate health
inequality to univariate health inequality and thus the
relative importance of bivariate health inequalities. For
example, Wagstaff and van Doorslaer (29) reported that
income-related health inequality accounted for approxi-
mately 25% of univariate inequality in malnutrition
among Vietnamese children and general health status
among Canadian adults, by using a subgroup decomposi-
tion technique that focuses on 1 attribute (as opposed to
multiple attributes, as I am proposing here). Because of
the use of a composite to indicate overall health inequal-
ity, the bottom-up approach cannot identify the relative
contribution of each bivariate attribute.

Value

A measure can be descriptive (describing the object) or
normative (incorporating our value of the object). Using
either the bottom-up or top-down approach, a summary
measure of health inequalities is normative in the most
fundamental sense; it measures health inequalities that
we value. But these approaches differ in terms of how nor-
mativity is introduced, and the top-down approach offers
a richer framework than the bottom-up approach. The
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bottom-up approach starts by selecting attributes that we
believe to be important in relation to health inequality. The
top-down approach, on the other hand, starts by describing
health inequalities and moves on to normative assessment
of fair and unfair health inequalities (27). This assessment
is done by selecting attributes that we believe to cause
unfair health inequalities, and the top-down approach
can embed the reasons these attributes are important, as
Fleurbaey and Schokkaert suggest in the formation of N
(health endowments), S (social background), I (available
information), P (individual preferences), and Z (health
care supply) (27). These selections and considerations can
be incorporated in the bottom-up approach but are not
built into it.

Furthermore, in either approach we must ask whether
a summary measure of health inequalities should incor-
porate the relative importance of different attributes.
According to Wagstaff and van Doorslaer (29), income-
related health inequality explains approximately 25%
of overall, univariate health inequality. If we believe
that income-related health inequality is more important
than other bivariate health inequalities (eg, education-,
sex-, or geography-related health inequalities), then we
might wish to reflect our value in the measurement by
giving more weight to income-related health inequality
than 25%. The Wisconsin inequality measure treats all
bivariate health inequalities as equally important. The
top-down approach describes the contribution of each
attribute to univariate health inequality without consid-
ering which attribute is more important than others. If we
wish to develop a summary measure of health inequali-
ties to incorporate the importance of different attributes,
whose values should be included and in what way? What
about concentration of burden? We may not merely con-
sider 1 attribute to be more important than another but
multi-attribute correlations (for example, the sick who are
poor, uneducated, and a minority) to be morally problem-
atic. Not surprisingly, given the uncoordinated numerous
descriptions of bivariate health inequalities, the current
empirical health literature is silent about these value
questions.

Data and sample size requirements

Generally, the top-down approach requires more data
than the bottom-up approach. The top-down approach
works best with individual-level data on health and deter-
minants of health, while the bottom-up approach can be

pursued with group-level data. Population health surveys,
possibly linked with census data, may offer enough infor-
mation for the top-down approach, but the sample size of
the survey determines how small the population can be
for which a summary measure of health inequalities can
be calculated. Despite the clear advantage of the top-down
approach in terms of aggregation and value, data and
sample size requirements may be a critical hindrance to
its policy application.

These considerations for data and sample size require-
ments are typical in any quantitative analysis, but the
use of a summary measure of health inequalities for a
system of pay-for-population health performance requires
at least 2 further considerations. First, how sensitive
should a summary measure be to changes? If we agree to
reward performance in the short term (eg, in 3-5 years),
a summary measure should be sensitive to changes that
occur in this time frame, and data should be updated
regularly. Second, for which population (eg, state, county,
community) does it make the most sense to establish a
pay-for-performance system? The smallest population for
which data are available may not necessarily be the most
appropriate size.

Communication

Effective use of a summary measure of health inequali-
ties demands clear communication. Ideally, a measure
should be conceptually and methodologically sound and
easy to communicate. The bottom-up approach is arguably
methodologically simpler than the top-down approach.
However, ease of communication does not necessarily
equal simplicity in concepts and methods. A complex
Concentration Index decomposition, similar to the top-
down approach, has been increasingly used in policy-
oriented work (28). Complex concepts and methods require
an effective communication strategy.

I suggest a summary measure of health inequalities
using the top-down approach and a strong communica-
tion strategy when data and sample size requirements are
surmountable. Compared with the bottom-up approach,
it offers a conceptually clearer meaning of overall health
inequality and a richer framework for choosing relevant
attributes associated with health inequality. In addi-
tion, development of a summary measure of health
inequalities requires clarification of value questions.
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Recommendations

First, a system of pay-for-population health performance
should incorporate measurement of health inequalities.
Second, measurement of bivariate health inequalities, the
most common way to measure health inequalities, may not
be the most effective mechanism to reduce health inequali-
ties. A system that rewards population health should seek
to develop a summary measure of health inequalities.
Third, a summary measure of health inequalities can be
developed by adopting the bottom-up or top-down approach.
When data are available, a summary measure using the
top-down approach should be used, along with a strong
communication strategy to help users understand what the
measure means and how it was calculated. Finally, clarifi-
cation of value questions is a high priority for development
of a summary measure of health inequalities.
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Table

Table. Questions That Arise in Selecting Health Inequality Measures and Measurement Properties of the Index of
Disparity and the Gini Coefficient

Question

Index of Disparity Gini Coefficient
Comparison
¢ Who is compared against whom or what? The healthiest group Everyone against everyone
¢ Should the comparison be made in terms of health only (univariate) or health and another against all other groups
attribute (bivariate)?
Aggregation
e How are differences aggregated at the population level? Unweighted addition of Weighted addition
» For bivariate health inequality measures, should the measures be sensitive to inherent difference and sensitive of health share and
ordering of another attribute (eg, income)? to inherent ordering of unweighted addition of
attribute difference
Sensitivity to the mean
¢ Should the judgment of inequality be sensitive to the mean level of the population? Translation invariant Scale invariant
1. Absolute measures are translation invariant, meaning that equal absolute difference
implies equal degree of inequality, while the equal proportional increase makes inequality
larger.
2. Relative measures are scale invariant, meaning that equal proportional difference implies
equal degree of inequality, while the equal absolute addition reduces inequality.
3. Intermediate inequality measures consider equal proportional increase makes inequality
bigger, while equal absolute addition decreases inequality.
Sensitivity to the total population size
* Should the judgment of inequality be sensitive to the total population size? Insensitive Insensitive
Subgroup considerations
e Should the judgment of inequality be sensitive to the subpopulation size? Insensitive to the group Decomposable

¢ How should the overall inequality of a population correspond to inequalities of subgroups in size
that population?
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Abstract

Poor health status, rapidly escalating health care costs,
and seemingly little association between investments in
health care and health outcomes have prompted a call
for a “pay-for-performance” system to improve population
health. We suggest that both health plans and clinical
service providers measure and report the rates of 5 behav-
iors: 1) smoking, 2) physical activity, 3) excessive drink-
ing, 4) nutrition, and 5) condom use by sexually active
youth. Because preventive services can improve popula-
tion health, we suggest that health plans and clinical ser-
vice providers report delivery rates of preventive services.
We also suggest that an independent organization report
8 county-level indicators of health care performance: 1)
health care expenditures, 2) insurance coverage, 3) rates
of unmet medical, dental, and prescription drug needs, 4)
preventive services delivery rates, 5) childhood vaccina-
tion rates, 6) rates of preventable hospitalizations, 7) an
index of affordability, and 8) disparities in access to health
care associated with race and income. To support healthy
behaviors, access to work site wellness and health promo-
tion programs should be measured. To promote coordi-
nated care, an indicator should be developed for whether
a clinical service provider is a member of an accountable
care organization. To encourage clinical service providers
and health plans to address the social determinants of
health, organizational participation in community-benefit

initiatives that address the leading social determinants of
health should be assessed.

Background

Poor health status, rapidly escalating health care costs,
and seemingly little association between investments in
health care and health outcomes have prompted a call for a
“pay-for-performance” system to improve population health
(1). The goal is to link structure and process to outcomes
in the health system, which is the set of institutions and
actors that affect people’s health, such as organizations
that deliver care, health plans, educational systems, and
city and county governments. Linking these organizations
will contribute to the control of health care costs, improve
the health of the US population relative to the health of
other developed nations (2), and reduce disparities by
region, race, ethnicity, and educational attainment (3).

The lack of tools to measure the effect of clinical ser-
vices on US population health is rooted in the historical
development of the American clinical health care sys-
tem, which evolved to respond to the acute care needs
of the individual: relief of pain and suffering through
diagnosis, therapeutic intervention, and reassurance (4).
Responsibility for population health needs was with the
public health sector alone, and the effect on health of
social policies related to education, work, transportation,
and other factors was neglected. The Centers for Disease
Control and Prevention might be considered the national
population health agency, and many state health agencies
monitor population health, but these agencies do not have
regulatory authority over the health care delivery system.
Many local public health agencies are mostly safety net
providers. Notions of accountability for population health
are underdeveloped at all levels.
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Although clinical care accounts for only a small portion
of the population health determinants (5), clinical service
providers and health plans can contribute to population
health initiatives by promoting healthy behaviors and pro-
viding clinical preventive services. At a population level,
the behaviors that most powerfully affect health are physi-
cal inactivity, unhealthy diets, tobacco use, and excessive
alcohol consumption (6,7). These behaviors can shorten
life expectancy by 10 or more years (8,9). Behavioral sup-
port, when delivered with sufficient intensity in settings
such as work sites, increases people’s odds of adopting and
maintaining a healthy lifestyle (10,11). Behavioral and
social support is necessary to increase the prevalence of
healthy lifestyles because, even when presented with the
opportunity to adopt a healthy lifestyle, people still must
choose a healthy lifestyle. They are unlikely to do so in
a physical and social environment that encourages poor
health habits.

Properly selected clinical preventive services also improve
population health (12). People are more likely to receive
appropriate preventive services when quality assessment
systems ensure that they are informed about the benefits
of the services and invited to accept the services.

Clinical indicators can identify gaps in access to care
— an indicator of quality — and guide the application of
incentives to close the gaps. Reporting clinical indicators
of population health may also increase the salience of
health incentive programs to stakeholders such as clini-
cians or purchasers of health services, who might be more
focused on clinical performance than on long-term mor-
tality trends. The level of clinical indicators can change
more rapidly than death rates and longevity, and thus,
may give more immediate feedback about the effective-
ness of intervention programs. For example, feedback can
be provided about positive changes in smoking rates and
physical activity rates long before the effect on mortality
can be observed.

Choosing Intervention Strategies to
Measure

A list of access and quality indicators related to popu-
lation health cannot be developed without asking what
intervention strategies will improve population health.
We believe that 4 clinical care system strategies are
strong candidates. The first is to increase rates of healthy

behaviors and the delivery of preventive services in tradi-
tional settings of health services delivery. The second is
to support healthy lifestyles and increase access to health
care by extending the clinical setting beyond the doctor’s
office, for example, by providing wellness and health
promotion services in work sites, the dominant social
environment in the United States. The third is to develop
a system by which clinical care organizations collaborate
among themselves to coordinate care and reduce the ill-
nesses and deaths that result from poor communication
(13,14). The fourth is to offer clinical service providers
and health plans incentives to participate with other
sectors in the community (eg, education, transporta-
tion, housing, food) to develop policies and programs to
improve population health. We describe indicators that
are available to promote the first strategy and suggest a
set of indicators that could be developed to promote the
other strategies.

Available Indicators

Although nearly 3 dozen indicators are considered cur-
rent and valid by the Institute of Medicine’s Committee
on the State of the USA Health Indicators (15), nearly all
of them are limited in the health domains they assess or
the populations they cover. For example, the Healthcare
Effectiveness Data and Information Set (HEDIS) indica-
tors, produced by the National Committee for Quality
Assurance (NCQA), report the performance of partici-
pating health plans (16). In 2008, however, health plans
covered only half of Americans, and only half of all health
plans reported these indicators. Another organization, the
Institute for Healthcare Improvement, has proposed mor-
tality and whole system indicators for health care systems,
but these are yet to be implemented. A third example is
Minnesota HealthScores, a community-wide program that
includes nearly all Minnesota payers. It uses HEDIS and
composite indicators of quality of care that bundle many
aspects of care performance by condition (17). However,
Minnesota HealthScores reports quality of care indicators
only for depression, diabetes, and vascular disease, and
only for Minnesota. With few exceptions the valid indica-
tors that apply to the entire US population are collected
and reported only by the federal government. A notable
exception is the Commonwealth Fund, which reports
health care system performance and offers international
comparisons for some indicators (18).
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To inform discussion by policy makers and the public
about population health, the State of the USA Project
commissioned the Institute of Medicine in 2008 to convene
an expert committee to recommend 20 county-level indica-
tors of the health of the United States (15). The commit-
tee selected indicators with attention to the availability
of data that could be used to report rates at the county
level and to make comparisons with other countries. Six
indicators of health behavior — smoking, physical activ-
ity, excessive drinking, nutrition, obesity, and condom use
by sexually active youth in grades 9 through 12 — were
selected. Another 6 indicators were selected to character-
ize the health care systems: health care expenditures;
insurance coverage; unmet medical, dental, and prescrip-
tion drug needs; preventive services; childhood vaccina-
tion; and preventable hospitalizations.

We recommend tracking 5 of the 6 health behaviors in
a pay-for-population health initiative (Table 1). Although
tracking body mass index as an intermediate outcome is
useful, obesity is not a behavior per se; therefore, unlike
the State of the USA report, we have not included it in
our list. Regarding the indicators of health care system
performance, we recommend tracking the 6 indicators rec-
ommended in the State of the USA report (15) (Table 2). To
draw attention to the economic burden of health care and
disparities in access to care, we also recommend 2 indica-
tors that can be calculated from the indicators in the State
of the USA report and federal data on per capita income,
race, and ethnicity.

Indicators To Be Developed

We suggest that 3 indicators of access and quality be
developed for paying health plans or others to improve
population health: provision of wellness and health promo-
tion programs, participation in accountable care organiza-
tions, and participation in initiatives to benefit communi-
ties. Data and, in some cases, methods are not yet avail-
able to characterize counties with these indicators.

Provision of wellness and health promotion programs

The work site is an effective venue to deliver interven-
tions that support healthy behaviors (10), and NCQA now
offers accreditation for wellness and health promotion
programs (36). Work site wellness and health promotion
programs can improve nutrition and physical activity

patterns (37). These programs can also reduce tobacco
use and hazardous use of alcohol. Approximately 75% of
adults aged 20 to 64 are employed (38), and many other
adults are a spouse or domestic partner of someone who
is employed. In principle, work site wellness and health
promotion programs could also offer support in lifestyle
skills, such as parenting and financial management, that
lie beyond the traditional domain of health care but have
a substantial effect on health. Because work site wellness
and health promotion programs both reduce health care
costs and increase productivity, employers can experience
a positive return on investment from sponsoring the pro-
grams through increases in productivity alone. Examples
of increased productivity include less absenteeism and
more productivity.

The indicator that we suggest is the proportion of adults
with access to an accredited work site wellness and health
promotion program. To assess this rate, an appropriate
question could be added to the Current Population Survey
(30), the American Community Survey (31), or the US
Census Bureau’s Surveys of Business Owners (42).

Participation in accountable care organizations

Poor coordination of care, particularly during transitions
between the hospital and the ambulatory care setting,
causes avoidable illness and death. This problem can be
mitigated through accountable care organizations (ACOs),
which are actual or virtual partnerships designed to coor-
dinate care across transitions (13,14). The core of an ACO
is effective primary care. For primary care practices to
become an ACO, they need at least 8 attributes (14):

+ complete and timely information about patients and the
services they are receiving.

* technology and skills for population management and
coordination of care.

+ adequate resources for patient education and self-man-
agement support.

* a culture of teamwork among the staff of the practice.

* coordinated relationships with specialists and other
providers.

* the ability to measure and report on the quality of care.

* infrastructure and skills for management of financial
risk.

* a commitment by the organization’s leadership to
improve value as a top priority, and a system of opera-
tional accountability to drive improved performance.
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Although ACOs should be able to improve quality of
care, there is not yet evidence that they improve popula-
tion health. The indicator that we suggest is whether a
clinical service provider is a member of an ACO.

Participation in initiatives to benefit communities

Many of the most powerful determinants of health — for
example, transportation, food, employment, social exclu-
sion, and the social gradient — lie outside of the purview
of health care (5). Population health could be improved
if health care organizations would collaborate with other
sectors (eg, housing, transportation, food, economic oppor-
tunity) to address these issues. Health plans and hospitals
frequently employ substantial numbers of workers in a
community. If they are not for profit, they also have obliga-
tions to benefit the community.

The Robert Wood dJohnson Foundation program
Leadership for Healthy Communities (43) is an example of
a program that has engaged stakeholders both within and
beyond the health care sector to address community char-
acteristics and resources that affect health. The focus of
the program is active living and healthy eating to prevent
childhood obesity. Minnesota is developing the account-
able health communities initiative. The intent of an
accountable health community is to bring together health
care, schools, work sites, local public health agencies, faith
communities, chambers of commerce, nongovernmental
agencies, governmental agencies, and others whose poli-
cies have an effect on health. The goal is to address social
conditions that affect health but lie outside of the health
services delivery sector.

The indicator we suggest is organizational participation
in community-benefit initiatives that address the leading
social determinants of health. NCQA would be an appro-
priate organization to develop the criteria, and America’s
Health Insurance Plans would be an appropriate organiza-
tion to administer the survey.

Unresolved Issues

If a pay-for-population health initiative is to be imple-
mented, criteria for most of our proposed indicators exist
but they must be developed for 3 others. More difficult
questions to answer are who would pay for the services
and what organizations would be eligible to provide the

services. The answer to the latter question is fairly clear
for clinical preventive services, but it is less clear for work
site wellness and health promotion programs. Would
only health plans be eligible, or would any company that
offered NCQA-accredited wellness and health promo-
tion services be eligible? Would group purchasing allow
small employers to offer wellness and health promotion
programs? How would community-benefit initiatives that
address the leading social determinants of health be evalu-
ated? How would the contributions of the participating
organizations be parsed? Might the agency purchasing
population health write a performance contract? These
questions can be answered only through an iterative pro-
cess of negotiation among employers, purveyors of health
promotion programs, health plans, communities, and the
other stakeholders.

A fundamental requirement for any pay-for-population
health initiative is performance data. Ideally, these data
would be available to make comparisons at the county
level, but the data are not available for some indicators. As
part of the pay-for-population health system development,
the appropriate federal agencies should be encouraged to
collect data that can be reported at the county level.

Summary

Data are available to measure health care access and
quality as reflected by 5 health behavior indicators and
8 health care indicators. Most of the data are collected by
federal agencies and are available yearly at the state or
county level. Additional indicators that should be developed
include whether employees have access to wellness and
health promotion services through the work site, whether
a health care organization is a member of an ACO, and
whether a health plan collaborates in community-benefit
initiatives that address the leading social determinants of
health. Data for these indicators should be collected at the
county level by appropriate federal agencies.
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Tables

Table 1. Health Behaviors That Are Measurable Indicators of Health Care Access and Quality

Behavior and Definition? ‘ Data Source

Smoking: Percentage of adults who have smoked =100 cigarettes in their lifetime and who currently smoke NHIS (19), BRFSS (20), and WHO (21)
some days or every day.

Physical activity: Percentage of adults meeting the recommendation for moderate physical activity (at least 5 NHIS (19) and BRFSS (20)°
days per week for 30 minutes per day of moderate-intensity activity or at least 3 days per week for 20 minutes
per day of vigorous-intensity activity).

Excessive drinking: Percentage of adults consuming 4 (women) or 5 (men) or more drinks on 1 occasion and/or | NHIS (19), BRFSS (20), and WHO (23)
consuming more than an average of 1 (women) or 2 (men) drinks per day during the past 30 days.

Nutrition: Percentage of adults with a good diet (conformance to federal dietary guidance) as indicated by a NHANES (25)°¢
score of 280 on the Healthy Eating Index (24).

Condom use: Proportion of youth in grades 9-12 who are sexually active and do not use condoms, placing them YRBSS (26) and WHO (27)¢
at risk for sexually transmitted infections.

Abbreviations: NHIS, National Health Interview Survey; BRFSS, Behavioral Risk Factor Surveillance System; WHO, World Health Organization; NHANES, National
Health and Nutrition Examination Survey; YRBSS, Youth Risk Behavior Surveillance System.

@ Detailed information regarding each indicator is available in the Institute of Medicine’s report State of the USA Health Indicators: Letter Report (15).

b WHO has implemented a global strategy on diet, physical activity, and health (22), but data are not yet available for international comparisons.

¢ The Healthy Eating Index is not well-suited for global comparisons, and uniform data for global comparisons are not available.

4 WHO collects data on condom use among people aged 15-24 years, so the data are not strictly comparable.

Table 2. Health Care Sector Attributes That Are Measurable Indicators of Health Care Access and Quality

Attribute and Definition? ‘ Data Source
Health care expenditures: Per capita health care expenditures. NHEA (28) and OECD (29)
Insurance coverage: Percentage of adults without health care coverage through insurance or entitlement. CPS (30) and ACS (31)
Unmet medical, dental, and prescription drug needs: Percentage of noninstitutionalized people who did not receive or MEPS (32)

delayed receiving needed medical services, dental services, or prescription drugs during the previous year.
Preventive services: Percentage of adults who are up to date with age-appropriate screening services® and influenza vaccination. | MEPS (32)
Childhood vaccination: Percentage of children aged 19-35 months who are up to date with recommended vaccinations.® NIS (33)

Preventable hospitalizations: Hospitalization rate for ambulatory-care-sensitive conditions.? PQI (34)

Abbreviations: NHEA, National Health Expenditure Account; OECD, Organisation for Economic Co-operation and Development; CPS, Current Population Survey;
ACS, American Community Survey; MEPS, Medical Expenditure Panel Survey; NIS, National Immunization Survey; PQI, Agency for Healthcare Research and
Quality Prevention Quality Indicators; BEA, Bureau of Economic Analysis.

@ The Institute of Medicine’s report State of the USA Health Indicators: Letter Report (15) has detailed information regarding health care expenditures; insur-
ance coverage; unmet medical, dental, and prescription drug needs; preventive services; childhood vaccination; and preventable hospitalizations.

b Blood pressure check within the previous 2 years; cholesterol check within the previous 5 years; fecal occult blood test within the previous 2 years; ever hav-
ing had colonoscopy or sigmoidoscopy; influenza vaccination within the previous year; and Papanicolaou test within the previous 3 years and mammogram
within the previous 2 years as appropriate for sex and age group.

¢ The recommended series consists of 4 doses of diphtheria and tetanus toxoids and pertussis vaccine; 3 doses of polio vaccine; 1 or more doses of measles,
mumps, and rubella vaccine; 3 doses of Haemophilus influenzae type b vaccine; 3 doses of hepatitis B vaccine; and 1 or more doses of varicella (chickenpox)
vaccine.

d Short-term and long-term complications of diabetes, uncontrolled diabetes, lower-extremity amputations among patients with diabetes, perforated appendi-
citis, chronic obstructive lung disease, congestive heart failure, angina without a procedure, hypertension, low birth weight, dehydration, bacterial pneumonia,
urinary tract infections, and adult asthma.

(Continued on next page)
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Table 2. (continued) Health Care Sector Attributes That Are Measurable Indicators of Health Care Access and Quality

Attribute and Definition? ‘ Data Source
Index of affordability: Per capita health expenditures as a percentage of per capita income. NHEA (28) and BEA (35)
Disparities in access to health care: Percentage of (noninstitutionalized) poor who did not receive or delayed receiving MEPS (32)

needed medical services, dental services, or prescription drugs during the previous year divided by the percentage of nonpoor
reporting the same barrier. Data also presented for racial/ethnic minorities divided by data for non-Hispanic whites.

Abbreviations: NHEA, National Health Expenditure Account; OECD, Organisation for Economic Co-operation and Development; CPS, Current Population Survey;
ACS, American Community Survey; MEPS, Medical Expenditure Panel Survey; NIS, National Immunization Survey; PQI, Agency for Healthcare Research and
Quality Prevention Quality Indicators; BEA, Bureau of Economic Analysis.

@ The Institute of Medicine’s report State of the USA Health Indicators: Letter Report (15) has detailed information regarding health care expenditures; insur-
ance coverage; unmet medical, dental, and prescription drug needs; preventive services; childhood vaccination; and preventable hospitalizations.

b Blood pressure check within the previous 2 years; cholesterol check within the previous 5 years; fecal occult blood test within the previous 2 years; ever hav-
ing had colonoscopy or sigmoidoscopy; influenza vaccination within the previous year; and Papanicolaou test within the previous 3 years and mammogram
within the previous 2 years as appropriate for sex and age group.

¢ The recommended series consists of 4 doses of diphtheria and tetanus toxoids and pertussis vaccine; 3 doses of polio vaccine; 1 or more doses of measles,
mumps, and rubella vaccine; 3 doses of Haemophilus influenzae type b vaccine; 3 doses of hepatitis B vaccine; and 1 or more doses of varicella (chickenpox)
vaccine.

d Short-term and long-term complications of diabetes, uncontrolled diabetes, lower-extremity amputations among patients with diabetes, perforated appendi-
citis, chronic obstructive lung disease, congestive heart failure, angina without a procedure, hypertension, low birth weight, dehydration, bacterial pneumonia,
urinary tract infections, and adult asthma.
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Abstract

Increasing research and policy attention is being given
to how the socioeconomic environment influences health.
This article discusses potential indicators or metrics
regarding the socioeconomic environment that could play
a role in an incentive-based system for population health.
Given the state of the research regarding the influence of
socioeconomic contextual variables on health outcomes,
the state of data and metrics for these variables at the
local level, and the potential for program and policy
intervention, we recommend a set of metrics related to
the socioeconomic composition of a community (including
poverty, unemployment, and public assistance rates); edu-
cational attainment and achievement; racial segregation;
and social-capital indicators such as density of voluntary
organizations and voter turnout. These indicators reflect
the evidence that population health gains depend on
improvements in many of the fundamental social deter-
minants of health, including meaningful employment,
income security, educational opportunities, and engaged,
active communities.

Introduction

Increasing research and policy attention is being given
to how the socioeconomic environment influences health
(1,2). We define socioeconomic environment as a place with

geographically defined boundaries that also has economic,
educational, social, cultural, and political characteristics.

The socioeconomic environment shapes resources,
opportunities, and exposures (positive and negative) (3).
Theoretically, the neighborhood socioeconomic environ-
ment could influence health outcomes either directly or
indirectly (1). Direct effects on health include injuries from
crime or environmental hazards or illness from socially
patterned toxic exposures. In addition, many aspects of
the neighborhood socioeconomic environment — including
poverty and discrimination — can be considered stressors.
Chronic exposure to social stressors can elevate the body’s
stress response (via neural, euroendocrine, and immune
systems) and produce “allostasis,” a physiologic state that
in the long run causes changes in the immune system and
brain that can lead to disease through a variety of biologi-
cal mechanisms (4,5). Other putative mechanisms linking
socioeconomic environment and health are indirect, such
as differential access to key resources like employment
opportunities (which strongly influence income), food,
housing, and health care services.

The degree to which these pathways play a role in
producing contextual health outcomes is not well under-
stood (6,7). Researchers encounter serious conceptual and
methodological challenges to defining socioeconomic envi-
ronments and in measuring contextual effects on health,
especially over time (7-9). Nonetheless, research findings
suggest that socioeconomic environment has a substantial
effect on health risk behaviors (eg, tobacco use, poor diet,
physical inactivity), health care use (eg, prenatal care,
asthma care), and health outcomes (eg, functional health,
cardiovascular disease, chronic disease mortality, and
birth weight) (3,9-13).

Kindig has argued that financial incentives for the
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nonmedical determinants of health need to be developed
(14), including the socioeconomic environment that shapes
many aspects of our social, economic, and political lives.
The purpose of this article is to identify a potential set
of metrics regarding the socioeconomic environment that
could play a key role in such a system. We used the follow-
ing criteria to generate a set of metrics for this objective:
1) the indicator can be measured with reasonable validity
and reliability across socioeconomic environments, 2) evi-
dence is sufficient that the indicator is related to health
outcomes and is amenable to program or policy interven-
tion, and 3) measurement of the indicator could be used to
create incentives for and measure progress toward popula-
tion health goals.

Indicators of the Socioeconomic
Environment

Characteristics of a socioeconomic environment can be
measured subjectively via individual self-reports, or objec-
tively via direct observation or secondary data sources
such as the census, administrative databases (eg, for
crime, housing, education), or population-based surveys
(2). Many of the indicators that researchers have consid-
ered in studies of socioeconomic environment and health
have been included in individual community projects that
attempt to define quality of life or community well-being
in a particular area (2,15). In addition, many cities pro-
duce report cards or other documents that present metrics
regarding the quality of life.

There is no consensus regarding which indicators of
the socioeconomic environment are the most important
determinants of population health. Nonetheless, there
does appear to be a tacit acceptance that certain indica-
tors have particular importance for mental and physical
health. We focus on such indicators in 3 broad areas: com-
munity socioeconomic composition, social structure, and
social cohesion/social capital.

Community socioeconomic composition

The socioeconomic composition of a community is a
crucial aspect of how context can shape individual health
behaviors, exposures, and outcomes (1,16). Levels of
education, employment, income, and income security
in a community create and shape risks and benefits for
health, many of which accumulate over the life course.

Key indicators of the economic and educational composi-
tion of a community that can be considered individually
and in combinations and that typically can be measured at
multiple units of geography include 1) income, such as
average household income and per capita income; 2)
poverty rate, percentage of households receiving public
assistance, and percentage of children receiving free or
reduced lunch; 3) the unemployment rate and the percent-
age employed in professional or managerial occupations;
4) affordability of housing, homelessness rate, bankruptcy
rate, foreclosure rate, and resident turnover rate; and 5)
percentage of population aged 18 to 24 years with less
than high school education, public high school dropout and
graduation rates, percentage of third- and tenth-grade stu-
dents at grade level in reading, and percentage of tenth-
grade students at grade level in math.

The socioeconomic composition of a unit of geography
(eg, census tract, zip code, county) could be measured
using individual metrics or a set of metrics that together
measure “community socioeconomic status.” Robert cre-
ated a community socioeconomic disadvantage index at
the census tract level by summing the following measures:
percentage of households receiving public assistance, per-
centage of families earning less than $30,000 annually, and
percentage of adult unemployment (16). Another approach
is to conduct factor analysis or principal components
analysis on a wide range of indicators to identify which
ones combine to measure a latent concept that cannot be
captured with a single indicator. For example, using data
from their research on Chicago neighborhoods, Sampson
and Morenoff created scales for 1) concentrated disad-
vantage (consisting of the percentage of families below
the poverty line), percentage of families receiving public
assistance, percentage of unemployed people in the labor
force, and percentage of families headed by women; and
2) concentrated affluence (defined by the percentage of
families with annual income higher than $75,000), percent-
age of adults with a college education, and percentage of
adults employed in professional or managerial occupations
(6,17). Another measure is the Index of Concentrations at
the Extremes, which measures the proportional balance or
imbalance of familial poverty and affluence in a neighbor-
hood (18).

Social structure

Several researchers have investigated the influence of
social structure — the ways in which social institutions
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and embedded norms shape the behavior and experiences
of social actors — on health outcomes (1). In particular, 3
aspects of the social structure have received substantial
attention in health-related research: income inequality,
racial segregation, and discrimination. The quantitative
evidence for the effect of these social structural phenom-
ena on health is mixed and faces serious methodologic
challenges (1).

A growing body of research suggests that in both devel-
oping and developed countries the degree of inequality in
the income distribution of a geographic area is associated
with mortality (19,20). In addition, several studies have
shown an association between the degree of racial segre-
gation in a geographic area and mortality as well as other
health outcomes (17,21,22). However, association is not
causation; the mechanisms by which income inequality
and segregation might lead to poor health outcomes are
unclear. The role of relative versus absolute deprivation
in producing health inequalities and whether any part
of the association between income inequality and health
outcomes is causal is debated.

Discrimination is difficult to observe or measure. It
is typically measured as “perceived discrimination” via
self-reported survey data. Self-reports of perceived dis-
crimination or unfair treatment because of race or ethnic-
ity have also been associated with some negative health
outcomes in several studies (23,24). The proposed health
mechanisms are both direct (denial of needed services/
resources related to health) and indirect (increased psy-
chosocial stress, increased health risk behavior as a coping
mechanism).

Social cohesion and social capital

Social integration, social networks, and social support
— all of which have to do with the degree to which people
are interconnected and embedded within social environ-
ments — are considered key to health (25). Many aspects
of social relationships that combine and emerge at a col-
lective level can also affect health. Social cohesion is the
“extent of connectedness and solidarity among groups in
society” (26) or the degree of trust, familiarity, values, and
network ties shared among groups (including neighbor-
hoods). Although debate continues, social capital generally
refers to the social resources and benefits that emerge
from strong social ties or social cohesion and facilitate col-
lective action (26,27). Strong social ties and cohesion may

create social capital or private and public resources that
matter for health.

Several studies have linked measures of social cohe-
sion and social capital to health-related behaviors or
health status outcomes (25-29). Nonetheless, given that
approaches to defining and measuring social cohesion and
social capital vary greatly, comparisons across studies are
hampered. In addition, the exact mechanisms by which
social cohesion, social capital, or both may produce better
health outcomes are unknown.

Social cohesion has been measured as the magnitude
of social and economic divisions in a community in terms
of the degree of racial segregation and income equality.
Social cohesion has also been measured with survey items
intended to measure social networks or to capture inter-
personal trust (ie, the extent to which people in a neigh-
borhood trust each other, get along, share values, and are
willing to help each other). Social capital also has been
measured as the level of interpersonal trust in a commu-
nity and feelings of trust, safety, and reciprocal relation-
ship, which Harpham and colleagues refer to as “cognitive
measures” (29). In addition, “structural” variables have
been used to define and measure social capital, includ-
ing the level of volunteerism, organizational membership
or participation, civic engagement, and links to groups
with resources both within and outside of a community
(21,26,29). Potential indicators of social cohesion include
the strength of social networks, connections, and interper-
sonal trust. Potential indicators of social capital that could
be compared across socioeconomic environments include
the number and density of community organizations,
volunteerism or participation in voluntary organizations,
voter registration, and voter turnout.

State of the Metrics

Community socioeconomic composition

A valuable source of data on socioeconomic indicators
is the US decennial census. Using census data has many
benefits; specifically, the data are publicly available and
can be compiled for many units of geography, including the
block level, tract level, zip code, county, and other defined
areas. Nonetheless, census data also have limitations;
the data are only collected every 10 years, census units
or boundaries change over time, and many measures are
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sensitive to migration in and out of communities. In addi-
tion, a person’s census tract or other geographic unit is
not necessarily his or her socioeconomic environment (30).
Identifiable “neighborhoods” do not always correspond to
administratively determined units of geography, such as
census tracts or zip codes.

Another useful resource is the American Community
Survey (ACS), which is a key part of the Census Bureau’s
efforts to revamp and expand the decennial census pro-
gram. The ACS is a random sample, population-based
survey of counties designed to produce demographic, eco-
nomic, social, and housing information more often than
every 10 years. The ACS started in selected counties in
1996 and expanded in 2005 to include all US counties, the
District of Columbia, and 78 municipalities in Puerto Rico.
Beginning in 2005, the ACS produced 1-year estimates of
key variables for geographic areas with 65,000 people or
more. In 2008, the ACS released 3-year estimates of these
indicators for areas with 20,000 people or more. For areas
with populations of less than 20,000, 5-year estimates
based on data from 2005 to 2009 will be released after
2010. As with the decennial census, response to the ACS
questionnaire is required by law. Most socioeconomic indi-
cators can be obtained from the ACS at the county level.

As part of the federal initiative No Child Left Behind,
states are required to collect and report yearly program
statistics for public school systems. District- and school-
level statistics regarding graduation rates and student
performance in reading and math can be accessed at www.
schooldatadirect.org, which is maintained by the non-
profit Council of Chief State School Officers. More detailed
information can also be accessed through state agencies
charged with collecting and maintaining the data.

The data collected by the census, the ACS, and No Child
Left Behind offer economic and educational indicators that
are publicly available for measurement at the county level
(and for smaller units) over time. Although it is possible
to stratify these indicators by race and ethnicity to assess
disparities, the necessary data are not publicly available
and such analyses would be labor-intensive.

Social structure
Income inequality can be measured with data on per

capita or household income in a geographic area, which
are readily available from the census. Approaches used to

operationalize the measurement of income inequality
include 1) the Gini coefficient, which is a measure of the
statistical dispersion of income or wealth in a population,
ranging on a standardized scale from 0 (perfect equality
or everyone has the same amount of money) to 1 (perfect
inequality; 1 person has all the income and everyone else
has none); and 2) the Robin Hood index (also called the
Pietra ratio), the proportion of income that has to be trans-
ferred from those above the mean to those below to create
an equal distribution (19-21). Kawachi and Kennedy found
that the association between income inequality in US
states and mortality rates did not vary across 6 measures
of income distribution (31).

Residential racial segregation can be measured reliably
with census data (22). Segregation is typically measured
by using the “index of dissimilarity,” which indicates the
evenness with which 2 groups are distributed across com-
ponent geographic units (eg, census tracts) of a larger area
(eg, county or metropolitan statistical area), or using the
Gini coefficient (21).

Discrimination reflects social structure, which refers
to the enduring social relationships, norms, and patterns
of behavior within a society. Discrimination is difficult to
measure both in the cross-section and over time, and it
is virtually impossible to measure at a contextual level
(23,24). Researchers typically rely on self-reports of per-
ceived harassment and discrimination both within and
outside of respondents’ community context. The methods
used to measure perceived discrimination have varied
extensively; this type of data is not readily available across
communities.

Social cohesion or social capital

Many population-based surveys and individual research
projects have attempted to measure neighborhood social
cohesion and the benefits (or social capital) that can result.
For example, both the Project on Human Development
in Chicago Neighborhoods and the Los Angeles Family
and Neighborhood Study use multi-item scales of social
cohesion (15). Unfortunately, metrics for this area are not
well developed (26). There is no agreed-upon approach for
measuring social or community cohesion, and no data are
available across time and communities (29).

A reasonable measurement strategy for social capital
that can be applied consistently across many contexts
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is the structural approach, which focuses on community
engagement and civic participation. Community engage-
ment can be measured by the number and density of
community and voluntary organizations in a defined
geographic area and by the participation level of commu-
nity members in these organizations. In addition, voter
registration and participation can serve as markers for
civic engagement. Basic voter registration information is
published by the Census Bureau every election year but
not at the local level. The Help America Vote Act of 2002
mandates that states establish a database of registered
voters, but these systems are not yet available for use.
The best information currently available comes from
private firms.

Data on voter turnout are available from the US Election
Assistance Commission (EAC), updated every 2 years after
congressional and presidential elections. State-level data
are available to the public through the EAC Web site, and
more detailed data are available to approved researchers.
In addition, access to the EAC’s records can be requested
under the Freedom of Information Act.

Recommendations

Identifying a set of indicators for the socioeconomic
environment on which incentives for population health
can be based is a worthwhile yet daunting task, especially
given the methodological and measurement challenges
to research attempting to establish causal links between
multiple nonrandom social and economic exposures and
health outcomes. Considering the state of the research, the
current state of data and metrics for health outcome vari-
ables at the local level, and the potential for program and
policy intervention, we rank the following set of indicators
as potentially powerful in assessing and motivating com-
munities’ progress toward population health goals, both in
the medium term (3-5 years) and beyond:

Poverty rate

Unemployment rate

Average household income

Affordability of single-family home

Bankruptcy and foreclosure rates

Percentage of households on public assistance
Percentage of single-parent households

Percentage of children receiving free or reduced-price
lunch

® N oot W

9. Concentrated disadvantage and concentrated afflu-
ence scales

10. Percentage of adults older than 24 years with less
than a high school education

11. Percentage of adults older than 18 years with less
than an eighth-grade education

12. Public high school graduation and dropout rates

13. Percentage of third- and tenth-grade students at
grade level in reading

14. Percentage of tenth-grade students at grade level in
math

15. Racial segregation

16. Density of voluntary organizations

17. Voter registration and turnout

The broad list of indicators in this article is consistent
with the recommendations of numerous researchers and
opinion leaders regarding investments related to the
social determinants of health (14,32). Population health
improvements depend on improvements in many of the
fundamental social determinants of health including edu-
cational opportunities, safe and meaningful employment,
income security, and engaged, active communities free
from poverty and discrimination. Despite serious limita-
tions and challenges in the science and the state of many
of the metrics proposed here, further investments in such
development are critical to efforts to measure, promote,
and achieve population health.
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Abstract

Health behaviors are a leading cause of illness and death
in the United States. Efforts to improve public health
require information on the prevalence of health behaviors
in populations — not only to target programs to areas of
most need but also to evaluate the effectiveness of inter-
vention efforts. Telephone surveys, such as the Centers for
Disease Control and Prevention’s Behavioral Risk Factor
Surveillance System, are a good way to assess health
behaviors in populations. These data provide estimates
at the national and state levels but often require multiple
years of data to provide reliable estimates at the local
level. With changes in telephone use (eg, rapid decline in
the ownership of landlines), innovative methods to collect
data on health behaviors, such as in health care settings or
through Internet-based surveys, need to be developed.

Introduction

Efforts to improve community health at national, state,
and local levels require detailed and accurate information
about the prevalence of health behaviors (1-3). If exist-
ing data collection systems are to remain viable, current
approaches to measuring population health behaviors
must be adapted. Potential solutions address the chal-
lenges of nonresponse, coverage, data quality, sample
size, and costs.

McGinnis and Foege summarized the role of health
behaviors as a leading cause of death and labeled them
the “actual causes of death” (4). Later updated by Mokdad
et al (5), these studies concluded that approximately half
of all deaths in the United States could be attributed to
factors such as smoking, physical inactivity, poor diet, and
alcohol use (Table 1). Public health campaigns were estab-
lished that educated the public about the need for healthy
lifestyles and supported health-promoting programs and
policies. These changes contributed to major declines in
heart disease, stroke, and injury deaths (6).

Telephone surveys emerged as a feasible method to
assess the prevalence of many health risk behaviors among
populations (7). In 1984, the Centers for Disease Control
and Prevention (CDC) implemented the first state-based
surveillance system for health behaviors, the Behavioral
Risk Factor Surveillance System (BRFSS) (8). BRFSS col-
lects information on health risk behaviors associated with
the leading causes of illness and death (9).

Reasons for Measuring Health Behaviors

The measurement of health behaviors in populations
is useful for both program planning and program evalu-
ation. For program planning, estimates of the prevalence
of behavioral risk factors can be used to set priorities or
to compare rates across communities. For example, to
provide more reliable estimates, the Wisconsin County
Health Rankings combines 7 years of data from BRFSS
to compare the rates of behaviors across all the counties
in the state (10). In contrast, more precise measures are
needed when evaluating changes in health behaviors
over time. For example, a 95% confidence limit of plus or
minus 3% may be sufficient to estimate the prevalence of
smoking in a population but is insufficient to demonstrate
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changes in smoking rates over time. Efforts to reward
communities for improved health outcomes (11) require
precise estimates of health behaviors so that incentives
can be closely linked with the implementation of programs
or policies.

Methods to Measure Health Behaviors in
Populations

Several methods exist to assess behaviors in a target
population. The choice of methods is usually a function of
cost due to time and personnel. Ideally, a census would be
the optimal means of collecting data. However, censuses
are not conducted frequently enough to enable timely data
for planning. Hence, surveys are often the best mode of
data collection. Advances in sampling techniques and soft-
ware availability have rendered surveys the workhorse for
behavioral assessment. Several modes are useful for col-
lecting survey data: 1) face-to-face, 2) by telephone, 3) by
mail, or 4) on the Internet. The mode dictates whether the
data are self-reported, observed, or measured.

Five components determine the quality of a survey: 1)
coverage, 2) sampling, 3) nonresponse, 4) measurement,
and 5) data processing. Adequate coverage is achieved
when the sampling frame includes all units of the popula-
tion of interest. If the list of population units is incomplete,
frame coverage errors result. Challenges to coverage vary
by survey mode. Usually, sampling frames for face-to-face
surveys are expensive to develop, whereas telephone sam-
pling frames are challenging because of the use of cellular
telephones and number portability (area codes are no lon-
ger associated with a specific geographic location). The US
Postal Service’s sampling frames (mail surveys) are not
complete, but they are improving. On the other hand, Web
sampling frames are not yet comprehensive.

Adequate sampling is achieved when each element
on the sampling frame has a known and nonzero prob-
ability of selection. This protects against sampling bias
and enables the researchers to quantify sampling error.
Again, this error varies by survey modes. Face-to-face
and telephone surveys have well-developed techniques for
sampling. On the other hand, mail surveys do not have
a clear method for within-household selection, although
some promising findings have been reported. Researchers
cannot control who will answer the questionnaire once the
letter is received.

Nonresponse errors occur when researchers are unable
to obtain data from selected respondents. This error has
2 aspects. Unit nonresponse means that the selected
person refuses to do the survey; item nonresponse means
that the respondent completes the survey but refuses
to answer certain questions. Again, this error varies by
survey mode and questions. For example, in face-to-face
interviews, a respondent may be less likely to provide per-
sonal information on sexual behaviors to an interviewer.
However, the same person may provide such answers via
the Internet or through a computer-assisted interview
(ie, researchers provide respondents a laptop during the
household interview, allowing them to self-administer
sensitive questions).

Measurement errors occur when a respondent’s answer
to a question is inaccurate (departs from the “true” value).
Several factors contribute to this error, primarily, the
wording of questions and their order in the questionnaire.
Therefore, it is crucial to cognitively test questionnaires
and pilot surveys before full implementation. Survey mode
has implications for measurement errors (interviewer vs
self-administered). Indeed, the interviewer stimuli and
the manner in which the survey questions are conveyed
to respondents and in which the responses are recorded
will affect this error. For example, asking “Are you try-
ing to lose weight?” or “Weight loss is important for your
health; are you trying to lose weight?” will yield different
estimates for weight-loss attempts.

Data processing errors occur during data management,
editing, and recoding. Sometimes errors are made during
imputations of certain missing items or responses. Finally,
errors could be made in the calculation of final weights or
poststratification adjustments. Hence, systems must be in
place during survey operation for quality assurance and
control.

Existing Surveys of Health Behaviors

Several US surveillance systems and surveys provide
valuable information on behavioral risk factors (Table 2).
Most of the surveys and surveillance systems are national,
a few exceptions provide data at the local and state levels.
In addition, most of the surveys use self-reported informa-
tion on health behaviors because of the high cost of face-to-
face surveys and collecting physical measurements. Among
self-reported surveys, telephone surveys are the most com-
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mon because they are the least expensive. In addition, the
development of computer-assisted telephone interviewing
software has allowed for rapid release of data.

The largest telephone survey in the United States is
BRFSS, whereas the National Health and Nutrition
Examination Survey (NHANES) is the main survey to
provide physical measurement. A brief description of some
of the key surveys follows.

The Behavioral Risk Factor Surveillance System

BRFSS is a state-based system of health surveys (9,12).
The objective of BRFSS is to collect uniform, state-specific
data on health risk behaviors, clinical preventive health
practices, and health care access that are associated with
the leading causes of death and illness in the United
States. Currently, data are collected monthly in all 50
states, the District of Columbia, Puerto Rico, the Virgin
Islands, and Guam. Health departments use the data to
identify demographic variations in health-related behav-
iors, target services, address emergent and critical health
issues, propose legislation for health initiatives, measure
progress toward state and national health objectives, and
design evaluations of their programs and policies. For
most states and counties, BRFSS is the only source of
population-based health behavior data related to chronic
disease.

National Health and Nutrition Examination Survey

NHANES is a series of national surveys of American
health and nutrition that have been conducted since
the early 1960s (13). The surveys obtain both interview
and physical examination data from national samples
of the US population. Data collection for the current
NHANES began in 1999 and is ongoing. Each year, nearly
7,000 people of all ages in households across the United
States are randomly selected to participate. The study
design includes representative samples of people by age,
sex, and income, and oversamples African Americans,
Mexican Americans, adolescents, older people, and preg-
nant women. Participants are interviewed in their homes.
After the interview is complete, they are asked to partici-
pate in a series of physical examinations. Physical exams
are conducted in specially equipped and designed mobile
examination centers consisting of 4 trailers. NHANES
data have been widely used by policy makers at the
national level.

Pregnancy Risk Assessment Monitoring System

The Pregnancy Risk Assessment Monitoring System
(PRAMS) is a surveillance project of CDC and state health
departments (14). PRAMS collects state-specific, population-
based data on maternal attitudes and experiences before,
during, and shortly after pregnancy. Research has indicated
that maternal behaviors during pregnancy may influence
infant birth weight and mortality. The goal of the PRAMS
project is to improve the health of mothers and infants by
reducing adverse outcomes such as low birth weight, infant
illness and death, and maternal illness. PRAMS provides
state-specific data for planning and assessing health pro-
grams and for describing maternal experiences that may
contribute to maternal and infant health.

The Youth Risk Behavior Surveillance System

The Youth Risk Behavior Surveillance System (YRBSS)
monitors priority health-risk behaviors and the prevalence
of obesity and asthma among youth and young adults (15).
YRBSS includes a national school-based survey conducted
by CDC and state, territorial, tribal, and local surveys con-
ducted by state, territorial, and local education and health
agencies and tribal governments. YRBSS monitors 6
categories of priority health-risk behaviors among youths
and young adults, including behaviors that contribute to
unintentional injuries and violence; tobacco use, alcohol
and other drug use; sexual behaviors; and diet and physi-
cal inactivity.

The National Survey on Drug Use and Health

The National Survey on Drug Use and Health (NSDUH)
provides yearly national and state-level data on the use
of alcohol, tobacco, and illicit and nonmedical prescrip-
tion drugs in the United States (16). Other health-related
questions also appear from year to year, including ques-
tions about mental health. Many state health agencies
use NSDUH data to estimate the need for drug treatment
facilities.

Other surveys and surveillance systems

Among other surveys and surveillance systems that
states can use for their public health activities are
the Pediatric Nutrition Surveillance System, Pregnancy
Surveillance System, and the National Health Care
Surveys (Table 2).
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Examples of Data Use at the State and Local
Level

Trends in obesity by state

BRFSS provides valuable information about health
behaviors at the state and local level that is of interest
not only to public health professionals but also to the
media. The use of a standard questionnaire in all states
and over time enables researchers to compare the health
of communities. The best known example of using data
to communicate information about the obesity epidemic
is in a landmark article in 1999, followed by the posting
of PowerPoint slides on the CDC Web site (www.cdc.gov/
obesity/data/trends.html). These slides graphically show
the spread of high rates of obesity across the entire United
States, from coast to coast (17-19).

The SMART Project

The need for prevalence estimates at the local level
has led to the creation of the Selected Metropolitan/
Micropolitan Area Risk Trends (SMART) Project to analyze
the data of selected metropolitan and micropolitan statisti-
cal areas (MMSASs) that have 500 or more respondents in
BRFSS. Although BRFSS was designed to produce state-
level estimates, growth in the sample size has facilitated
production of smaller-area estimates. SMART showed that
the prevalence of certain behaviors varied across cities,
not unlike the differences found across states. Researchers
were able to observe variation in prevalence by comparing
cities with their surrounding metropolitan areas and with
the rest of their state. This new use of BRFSS data fills a
public health need for local area surveillance data to sup-
port targeted program implementation and evaluation;
these data should help cities to better plan and direct their
prevention efforts.

Mandating colorectal cancer screening insurance
coverage

Data show that screening for colorectal cancer lags far
behind screening for other cancers. In 2006, BRFSS data
showed that New Mexico’s colorectal cancer screening
rates were below the national median. Citing BRFSS data,
which indicated that states with mandatory coverage had
better colorectal cancer screening rates, New Mexico’s
legislature passed a law requiring health insurance pro-
viders to cover colorectal cancer screening for New Mexico

residents aged 50 years or older, joining 22 other states
with mandatory coverage.

Discussion

Data from surveys of health behaviors in populations
will continue to play a role in public health efforts at
the national, state, and local levels. During the past
30 years, telephone surveys have become a standard
approach to collect information from adults and children.
However, as response rates continue to decline and costs to
increase, other methods for collecting these data need to be
considered.

Challenges of health behavior surveys and data

The challenge for surveys and surveillance systems is
to effectively manage increasingly complex systems that
can serve the needs of multiple programs while adapting
to changes in communications technology, such as the
increased use of cellular telephones and call screening
devices, societal behaviors (concerns about privacy and
declining participation in surveys), and population diversi-
ty (the growing number of languages spoken in the United
States, more cultural and ethnic diversity). As a result,
all surveys are facing declining response rates, especially
those based on telephones. Hence, all surveys are focusing
on efforts to improve their data quality, reach populations
previously not included in their survey, and expand the
usefulness of the surveillance data.

Many surveys have established expert panels to guide
their system improvements, to ensure the quality and
validity of the data, and to reduce the potential for bias
in estimates. In addition, surveillance is becoming more
expensive and funding is becoming a major challenge.
Indeed, many behavioral surveillance surveys are receiv-
ing less funding at a time of more demand to increase their
sample sizes and add more questions.

Many surveys and surveillance systems face these chal-
lenges and are exploring potential solutions (Appendix).
Some provide incentives to increase response rates. In
addition, most large surveys are using prenotification to
increase participation in their systems. Multimode data
collection can also increase coverage and reduce cost.
The systems maximize the collection of data using a less
expensive mode (eg, Web or landline telephones) and con-
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tacting fewer respondents from more expensive modes,
such as household interviews. The combination would
allow a more representative sample of the community at
a lower cost.

Moreover, different participants may prefer certain
modes and will respond better to such options. For exam-
ple, young participants may prefer to respond to a survey
over the Internet and may be more accessible through
their cellular telephones. To address self-reported bias,
surveys could consider conducting physical measurements
on a subsample of their respondents to examine and adjust
for this limitation. All surveys and surveillance systems
should institute a transparent data-quality report for their
users to better describe the limitations of the data and
its generalizability. Finally, all surveys should consider
rotating questions every year or every several years; fewer
questions make better use of the questionnaire’s limited
space and reduces the burden on respondents.

Future directions for health behavior surveys and
surveillance systems

Several issues should be considered in moving forward
with data collection and local needs. The survey and sur-
veillance community should develop and implement more
innovative methods for data collection that will reduce
operational cost, hence allowing for an increase in sample
size. The key factor is how much detailed information is
needed for monitoring trends and for action. Unless the
risk factor is very rare or prevalent only in a subgroup of
the population (eg, the percentage of people diagnosed with
diabetes receiving a yearly eye exam), a survey based on a
sample size of 300 or more should be adequate for action.
On the other hand, monitoring a trend is more challeng-
ing, especially if the purpose is to detect a small change in
the prevalence of a risk factor. In reality, the changes that
we would expect in behaviors after a program or policy
change are very small. In such a case, researchers would
need a larger sample size to detect a significant difference
from a baseline.

Several approaches are available for acquiring data for
local communities. The preference would be to increase
the sample size of an ongoing survey in a community.
However, such an option can be very expensive. Perhaps
using the existing infrastructure of health care settings
to collect data is worth pursuing. This approach would
involve developing new statistical methods to combine

data from different sources to inform decision makers. The
use of small-area estimates is the most promising alterna-
tive. Indeed, using existing methods and a small sample
size, it is possible to provide valid estimates at the local
level.

Showing the values of surveillance systems at the local
level is the best way to secure resources. Moreover, it
is time to critically review our surveillance systems to
explore the possibility of combining efforts and systems
to better meet the needs of local data. For example,
the National Immunization Survey could be combined
with BRFSS, and NHANES could be combined with the
National Health Interview Survey (ie, measurements
on a subsample of NHIS). Indeed, CDC is now better
positioned to implement such changes to improve surveil-
lance, having recently created the Office of Surveillance,
Epidemiology, and Laboratory Services. The future of
health behavior surveys and surveillance systems depends
on such improvements to ensure adequate funding for data
collection, more research on alternative methods for data
collection, and ongoing support for the use of these data.
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Tables

Table 1. Actual Causes of Death, United States, 1990 and
2000

Actual Cause

‘ No. (%) in 1990 ‘ No. (%)? in 2000

Tobacco 400,000 (19) 435,000 (18)
Poor diet and physical 300,000 (14) 365,000 (15)
inactivity

Alcohol consumption 100,000 (5) 85,000 (4)
Microbial agents 90,000 (4) 75,000 (3)
Toxic agents 60,000 (3) 55,000 (2)
Motor vehicle 25,000 (1) 43,000 (2)
Firearms 35,000 (2) 29,000 (1)
Sexual behavior 30,000 (1) 20,000 (<1)
Illicit drug use 20,000 (<1) 17,000 (<1)
Total 1,060,000 (50) 1,124,000 (47)

2 The percentages are for all deaths. Source: reference 5.
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Table 2. Major US Surveys That Measure Health Behaviors

Acronym
ACS
BRFSS

CPS
CSFII

CSHCN

IFPS
IHIS
HRS

LSOAs
MEPS
NAMCS

NAS
NCS
NCS-1

NEHIS

NHAMCS

NHANES

NHCS
NHDS

NHHCS

Name
American Community Survey

Behavioral Risk Factor
Surveillance System

Current Population Survey

Continuing Survey of Food Intakes
by Individuals

National Survey of Children with
Special Health Care Needs

Infant Feeding Practice Study I
Integrated Health Interview Series

Institute for Social Research
Health and Retirement Study

Longitudinal Studies of Aging
Medical Expenditure Panel Survey

National Ambulatory Medical Care
Survey

National Asthma Survey
National Children’s Study

National Comorbidity Survey
Replication

National Employer Health
Insurance Survey

National Hospital Ambulatory
Medical Care Survey

National Health and Nutrition
Examination Survey

National Health Care Surveys

National Hospital Discharge
Survey

National Home and Hospice Care
Survey

‘ Sponsoring Agency

US Census Bureau

CDC

US Census Bureau

US Department of
Agriculture

CcDC

CDC
NCHS-NHIS

University of
Michigan, Institute
for Social Research

CDC-NCHS
AHRQ
CDC

CDC
NIH
ICPSR

CDC

CDhC

CDC

CcDhC

CDC

Acronym ‘ Name ‘ Sponsoring Agency
NHIS National Health Interview Survey CDC
NIS National Immunization Survey CDC
NLAAS National Latino and Asian ICPSR
American Study
NLTCS National Long Term Care Survey Duke University
NMFS National Mortality Followback CDC
Survey
NMIHS National Maternal and Infant CDC
Health Survey
NNHS National Nursing Home Survey CDC
NOES National Occupational Exposure CDC
Survey
NSAS National Survey of Ambulatory CDC
Surgery
NSCH National Survey of Children’s CDC
Health
NSDUH National Survey on Drug Use and SAMHSA, US Census
Health Bureau
NSECH National Survey of Early Childhood | CDC
Health
NSFG National Survey of Family Growth CDC
PedNSS Pediatric Nutrition Surveillance CDC
System
PNSS Pregnancy Surveillance System CDC
YRBSS Youth Risk Behavior Surveillance CDC
System

Abbreviations: CDC, Centers for Disease Control and Prevention; NCHS,
National Center for Health Statistics; NHIS, National Health Interview
Survey; AHRQ, Agency for Healthcare Research and Quality; NIH, National
Institutes of Health; ICPSR, Inter-University Consortium for Political and
Social Research; SAMHSA, Substance Abuse and Mental Health Services
Administration.
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Appendix. Selected Challenges and Potential Solutions for Surveys of Health Behaviors

Challenge ‘ Potential Solution

Nonresponse Consider incentives and prenotification.

Coverage due to mode of data collection Consider multimode collection.

Self-reported data Consider measurements on an in-person subsample.

Coverage (due to young age groups and language barriers) Consider use of cellular telephones and employ bilingual interviewers.

Data quality Institute data quality protocols and checks.

Small sample size Oversample in certain areas, use small-area techniques.

Cost Charge for certain questions, use survey for evaluation and get funding as part of the

intervention, use multimode data collection.

Limited space for questions Consider rotating surveys.
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Abstract

Environmental factors greatly affect human health.
Accordingly, environmental metrics are a key part of the
community health information base. We review environ-
mental metrics relevant to community health, includ-
ing measurements of contaminants in environmental
media, such as air, water, and food; measurements of
contaminants in people (biomonitoring); measurements of
features of the built environment that affect health; and
measurements of “upstream” environmental conditions
relevant to health. We offer a set of metrics (including
unhealthy exposures, such as pollutants, and health-pro-
moting assets, such as parks and green space) selected
on the basis of relevance to health outcomes, magnitude
of associated health outcomes, corroboration in the peer-
reviewed literature, and data availability, especially at the
community level, and we recommend ways to use these
metrics most effectively.

Introduction

Metrics (or indicators) are powerful tools for tracking
community health determinants and outcomes. Optimal
metrics are measurable, simple, sensitive, robust, credible,
impartial, actionable, and reflective of community values
(1-3). Metrics can help identify problems, define commu-
nity priorities, drive policy development, compare differ-

ent communities, assess health disparities, and monitor
progress over time in reaching goals.

Environmental metrics are a key part of the community
health information base. Environmental factors greatly
affect human health, both directly and proximately (eg,
the quality of air people breathe) and indirectly and
“upstream” (eg, the sources of energy a community uses).
Environmental metrics may measure both unhealthy
exposures, such as pollutants, and “salutogenic” expo-
sures, such as parks and greenspace.

Three efforts help inform thinking about environmental
metrics for community health. First, many communities
identified quality of life indicators (also known as livability
indicators) beginning in the 1980s (4). These frequently
reflect environmental factors relevant to health. Second,
sustainability indicators have recently found wide use (4).
Many sustainability indicators pertain to environmental
factors with clear relevance to human health (5). Third,
the Council of State and Territorial Epidemiologists (6),
collaborating with the Centers for Disease Control and
Prevention (CDC), has addressed environmental public
health indicators, emphasizing drinking water, air quality,
asthma, and climate change.

We draw on each of these efforts to discuss environmen-
tal health metrics at the community level. Our logic model
is based on the standard toxicologic sequence: exposure (in
the environment) leads to dose (in the body), which leads
to health effect. Since “exposure” can be either dangerous
or salutary and either proximate or upstream, we consider
several “exposure” metrics. These metrics fall into 4 major
categories: measurements of contaminants in environmen-
tal media, such as air, water, and food; measurements of
contaminants in people (biomonitoring); measurements of
features of the built environment that affect health; and
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measurements of “upstream” environmental conditions
relevant to health (Table). We selected metrics on the basis
of relevance to health outcomes, magnitude of associated
health outcomes, data availability (especially at the local
level), and corroboration in the peer-reviewed literature.
Finally, we discuss ways to integrate environmental data
with other data and to apply them to public health action.

Measurements of Contaminants in
Environmental Media

Contaminants can be measured and tracked in air,
water, and food, and waste production and exposure can
be tracked via both emissions and residential proximity to
waste sites.

Air pollution is associated with considerable illness
and death. The Clean Air Act defines 6 “criteria pollut-
ants” — carbon monoxide, nitrogen dioxide, ozone, sulfur
dioxide, lead, and particulate matter (PM, . and PM,)
— each with well-characterized health effects. Analysis
of these pollutants is an established metric (6). The US
Environmental Protection Agency (EPA) designates an
additional 187 substances as hazardous air pollutants
(HAP), which also threaten health (7). Although criteria
pollutant levels are measured for regulatory purposes at
approximately 5,000 sites nationwide, HAP monitoring is
more sparse. These monitoring data are available through
EPA’s Air Quality System Data Mart (www.epa.gov/ttn/
airs/agsdatamart/), but poor temporal and spatial cover-
age and unrepresentative site placement limit their use.
Communities can partially overcome these limits by using
air quality modeling.

Water quality may be monitored both at the source
(including groundwater and surface water) and at the
tap. Metrics are available for both. The Clean Water Act
requires states to monitor surface waters and to list those
failing to meet water quality standards as “impaired” (8).
A useful surface water quality metric is therefore the per-
centage of waters classified as impaired. Under the Safe
Drinking Water Act, EPA has set national health-based
standards for 90 microbiological, chemical, and radiologic
drinking water contaminants in public water systems (9).
Given this large number, metrics may include summary
measures, such as annual number of drinking water con-
taminant exceedances and concentrations of selected indi-
cator contaminants. Data are available through the EPA

Safe Drinking Water Information System, including viola-
tion information for each public water system (www.epa.
gov/safewater/databases/sdwis/index.html). Alternatively,
data may be obtained directly from municipal water
departments, which publish annual reports of water qual-
ity. Private wells and small water systems, which supply
roughly 1 in 7 Americans with water, are exempt from
routine monitoring (10).

Food contamination is measured on a national scale
by the Food and Drug Administration (FDA) and the
US Department of Agriculture (USDA). The FDA’s Total
Diet Study tests a market basket of 300 foods 4 times
per year for pesticide residues, nutrient elements, indus-
trial chemicals, and other chemical contaminants (11). The
USDA tests agricultural commodities for pesticide resi-
dues through the Pesticide Data Program (www.ams.usda.
gov/AMSv1.0/pdp) and verifies that pesticide tolerance
levels established by the EPA are not violated in animal
products through the National Residue Program (www.
fsis.usda.gov/PDF/2009_Blue_Book.pdf). Regional or local
monitoring of food contamination is rare (6); a unique
exception is the measurement of contaminants in fish and
shellfish in the Great Lakes (12). Food contaminants are
not routinely measured at the community level, and feasi-
ble metrics have not been identified. However, an estimat-
ed 76 million illnesses are associated with microbiological
food contamination each year (13), 44% of Americans eat
at a restaurant on an average day (14), and local health
departments routinely inspect restaurants. Therefore, the
annual number of critical violations documented during
restaurant inspections is a useful community metric.

Toxic chemical releases are tabulated by EPA’s Toxic
Release Inventory (TRI). This reporting system collects
data on environmental releases of 581 chemicals and 30
chemical categories by facilities in selected industries, and
the data are available online in EPA’s TRIL.NET system
(www.epa.gov/tri/tridotnet/). The sum of annual toxic
releases is a simple metric, but it fails to account for the
variable toxicity of released chemicals. Communities can
address this issue by using toxicity weighting tools (15).
TRI data limitations include the 2-year time lag between
toxic release and data release; the omission of thousands
of chemicals in commercial production; reporting exemp-
tions based on size, primary business activity, and chemi-
cal manufacturing, processing, and use thresholds; inac-
curacies in self-reported data; and the fact that emissions
do not equate to human exposures.
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Hazardous waste exposure has been associated with
self-reported poor health (16), decreased psychological
well-being (17), and other health effects. Potential metrics
include the number of hazardous waste sites in a com-
munity and the percentage of households living within 1
mile of a hazardous waste site, a distance at which health
effects have been reported (18). Although data for such
metrics are readily available through state environment
departments, a limitation is that proximity to a waste site
does not equate to human exposures.

Measurements of Contaminants in People
(Biomonitoring)

Biomonitoring, or measuring levels of contaminants
in human samples (eg, blood, urine), is a powerful tool
to quantify human exposure to chemicals and to link
national risk assessments to specific community threats
(19). CDC conducts ongoing biomonitoring on national
population samples. Its Third National Report on Human
Exposure to Environmental Chemicals reported blood and
urine levels of 148 environmental chemicals (20), and the
Fourth National Report added 75 new chemicals (21).
Although the National Report does not provide data at the
community level, it does provide national exposure levels
that can serve as benchmarks for local comparison.

Lead screening in children is the only routine subna-
tional application of biomonitoring. In 2006, more than 3
million children younger than 72 months had their blood
lead levels checked (22). Communities may conduct other
biomonitoring, especially if certain contaminants are of
local concern; for example, 3 Minnesota communities with
suspected exposures are measuring levels of arsenic, mer-
cury, and perfluorochemicals (PFCs) under a biomonitor-
ing pilot program (23). Such efforts can be complex and
costly, up to $2,000 per person, depending on the analytes
selected. Additionally, epidemiologic and toxicologic knowl-
edge gaps frustrate efforts to translate exposure levels into
health recommendations. Finally, although biomonitoring
can unequivocally establish the occurrence of exposure, it
is rarely useful in identifying its source.

Measurements of the Built Environment

The built environment — places designed, shaped, and
maintained by human activity — encompasses nearly all

of the places we live, work, play, and study. It ranges from
the small scale of rooms and buildings, to the intermediate
scale of neighborhoods, to the large scale of metropolitan
areas, and includes homes, sidewalks, parks, transit sys-
tems, roads, and more. The role of the built environment
in health has been increasingly recognized in recent years
(24). However, community health metrics of the built envi-
ronment remain underused.

Automobile use is associated with air pollution, injuries
and fatalities, physical inactivity, noise pollution, and
other direct health effects (25), and contributes substan-
tially to greenhouse gas (GHG) emissions (26). Reducing
automobile use by reducing travel demand and shifting to
alternative modes of transportation (eg, walking, bicycling,
transit) can promote public health. Metrics of automobile
dependence include average commute time to work and
per capita daily vehicle miles traveled (DVMT). Annual
county-level commute time data are available through
the US Census Bureau American Community Survey
(ACS) (www.census.gov/acs/www/index.html). The Texas
Transportation Institute reports DVMT data for 90 US cit-
ies in its annual Urban Mobility Report (27); communities
not included in the report can measure DVMT by using a
survey instrument developed by the Energy Information
Administration (28).

Measures of alternative transportation complement
automobile dependence metrics. Public transportation
use reduces automobile crashes, improves air quality, and
entails routine physical activity (associated with walking
to and from transit). Transit use can be measured as the
proportion of employed people using transit to get to work;
these data are collected in the ACS. Transit access can
be measured as the proportion of households within 0.25
miles of a local bus or rail link, corresponding to the obser-
vation that people are willing to walk up to this distance
to transit stops (29).

Other land-use and transportation features — popula-
tion density, land-use mix, and connectivity (the ease
of getting from one place to another, a function of the
distance and directness of a trip route) — are associ-
ated with walkability, which in turn yields many health
benefits. Population density can be calculated across
spatial scales by using census data. Although measures
of connectivity abound, average block length is often cho-
sen because of its simplicity. Similarly, although many
metrics of land-use mix are available (30), quantitative
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measures such as the index developed by Frank and Pivo
(31) are frequently used. Distance between common trip
origins and destinations also gives rise to some metrics.
One example is the proportion of households with half-
mile access to a public elementary school. This metric is
relevant in relation to children’s travel to school; during
the past 30 years, the rate of active commuting has dra-
matically declined (32).

Because pedestrian infrastructure, such as sidewalks
and trails, is associated with walking (33), metrics of this
infrastructure, such as the ratio of sidewalk length to road
length, are also salient. Unfortunately, data on sidewalk
coverage are scarce, and data extracted from aerial photos
are frequently of poor quality.

Bicycling complements walking by allowing active travel
over greater distances. Bicycling infrastructure promotes
bicycling (34); benefits include reduced body weight and
reduced air pollutant and GHG emissions. Bicycle infra-
structure can be measured as the length of the bikeway
network, including bicycle paths and lanes, relative to
total street miles.

Travel behavior, although it is not itself an environ-
mental feature, offers metrics relevant to people’s use of
the built environment. The ACS measures the proportion
of employed people who walk and bicycle to work. For
children, active commuting to school can be measured by
using parental surveys.

Green space, parks, and community gardens are exam-
ples of land use that promote health. Green space sup-
ports community health by reducing stress, promot-
ing physical activity, and improving perceived general
health (35). Percentage of tree canopy cover in an area
is a widely used measure of community green space that
can be determined through analysis of satellite or aerial
images (36). Park access, a correlate of physical activity,
can be measured as the proportion of households within
0.25 miles of a public park (sometimes limited to parks
of a certain area, such as one-half acre or larger). Some
communities measure the park and protected open space
acreage per 1,000 residents. Finally, community gardens
merit measurement because they benefit both gardeners
and the public; increased physical activity, fruit and veg-
etable consumption, and community empowerment are all
reported benefits of community garden programs (37). The
proportion of households within 0.25 miles of a community

garden and acreage used for community garden plots are
metrics of community garden accessibility and density.

The food environment refers to the availability of
both healthful and unhealthful foods in neighborhoods.
Features of the food environment have increasingly been
associated with eating patterns and nutritional status
(38). However, practicable metrics of the food environment
are only recently being developed and validated (39,40).
Access to healthful food is a community asset. Full-ser-
vice supermarkets provide more healthful food choices
than do neighborhood groceries and convenience stores
(39), and their presence has been associated with reduced
overweight and obesity (41). Similarly, farmers’ markets
improve fruit and vegetable availability and provide a
venue for education about healthful eating. In a longitu-
dinal study of an African American community in North
Carolina, establishing a community farmers’ market sig-
nificantly increased the proportion of residents who met
daily fruit and vegetable consumption recommendations
(42). The density of supermarkets in a census tract and
the proportion of households within 1 mile of a farmers’
market are metrics of a healthful food environment (43).
Data supporting these metrics are available from local
health departments and state agriculture departments,
but geographic analysis is required.

Alcohol outlets, convenience stores, and fast-food res-
taurants are a counterpoint to supermarkets and farm-
ers’ markets. Studies have reported associations between
alcohol outlet density and the prevalence of gonorrhea (44)
and violence (45). Although distribution of alcohol licenses
by zip code is a simple metric that uses publicly available
data, finer geographic resolution is achieved by measur-
ing the ratio of liquor outlets to roadway miles at the
census tract level. Convenience store density and acces-
sibility have been associated with increased prevalence of
overweight and obesity (46-48); the corresponding metric
is census tract convenience store density. Although an
association between fast-food accessibility and obesity has
not been observed in the general population, children and
adolescents may be at risk. Elevated densities of fast-food
restaurants have been reported around schools in Chicago
(49) and Los Angeles (50), and some Californian middle-
and high-school students attending schools located within
0.5 miles of the nearest fast-food restaurant are more
likely to be obese or overweight than their counterparts
attending schools in environments with more healthful
foods (51). On the basis of these findings, the number of
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schools located within 0.5 miles of a fast-food restaurant
may be a useful metric.

Moving Further Upstream

Some environmental practices and features affect health
indirectly, over large spatial scales, and over long peri-
ods. Such factors are not typically considered as commu-
nity health metrics but may be informative and may help
define community health aspirations and plans.

Development and use of renewable energy resources
can mitigate climate change, reduce air pollution, and
eliminate diseases and injuries associated with fossil fuel
extraction (52). The corresponding metric is the proportion
of electricity derived from renewable sources, drawing on
data available from local utilities. Annual per capita GHG
emissions (53) is a related metric. One approach to this
metric is calculation of the “carbon footprint,” and many
“carbon footprint calculators” are available (http://co2list.
org/files/calculators.htm). Such calculations are complex;
transportation, dietary habits, electricity production, nat-
ural gas consumption, and landfill waste decomposition
must all be considered. Regardless, the potential health
effect of climate change supports use of this metric.

Metrics of waste management are relevant both because
waste can have an effect on public health, and waste gen-
eration indirectly reflects resource depletion. Two metrics
suitable for use at the community level are the proportion
of the waste stream diverted from landfill and annual
per capita quantity of landfilled solid waste. Resource
depletion goes well beyond waste generation, to include
biodiversity loss, soil erosion, groundwater depletion, and
other aspects of environmental degradation (54), but no
feasible community-level measures of these long-term
health determinants have been identified.

Health Effects Associated With
Environmental Exposures and
Environmental Policies for Health

Although measures of general health outcomes are
discussed elsewhere in this issue of Preventing Chronic
Disease (PCD), some diseases deserve mention here
because of their close associations with environmental
exposures (6). One category is diseases uniquely related

to environmental exposures; examples include pesticide
toxicity (from pesticides) and asbestosis and mesothelioma
(from asbestos). The incidence of these diseases may be a
useful metric in populations with known exposure risks. A
second category is diseases with complex causes, including
a substantial environmental component, such as asthma
and hearing loss. The incidences of such conditions may
be useful environmental health metrics, but they must be
interpreted cautiously because other etiologic factors play
important roles.

Similarly, although health policies and programs are
addressed elsewhere in this issue of PCD, policies that
reduce community exposures to environmental hazards
deserve mention here (6). The prototypical environmental
health policy is enforceable limits on smoking in public
places, but policies ranging from zoning ordinances to
open burning bans can promote health and may provide
useful metrics.

Integrating and Applying Environmental
Data for Public Health

Environmental metrics provide valuable information,
and when combined with other community health met-
rics can help identify problems, define priorities, inform
policy development, compare different communities, assess
health disparities, and monitor progress over time in
reaching goals. Environmental metrics must be applied
strategically to maximize their effect on public health.
This approach requires appreciating differences among
communities, using techniques (eg, geographic information
systems [GIS]) to connect environmental data with com-
munities, and applying metrics toward policy making.

Not every environmental metric of community health
is applicable to every community. Demographic and geo-
graphic differences matter (55). For example, coastal water
quality indicators are regionally specific; a northwest com-
munity may measure Chinook spawning in local water-
ways, whereas an Atlantic coastal community may measure
harvestable shellfish beds. Involving communities in defin-
ing and using metrics can help ensure metric relevance and
promote long-term program sustainability (56,57).

Metrics are data, and data must be integrated to yield
information. An invaluable tool is GIS, which helps link
health determinants and outcomes over appropriate spa-
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tial scales. GIS not only allow for data integration but also
facilitates communication between the public and profes-
sionals by providing a common language, namely the lan-
guage of place (58). GIS is also ideally suited to identify
health disparities and environmental injustices in commu-
nities (59). By integrating environmental measurements
with demographic information, including race, ethnicity,
and socioeconomic status, inequities can be identified,
and interventions can be directed to improve the health
of disenfranchised populations. GIS also facilitates public
education, a commonly cited goal of community indica-
tor projects. However, realizing the educational value of
community measurements requires supplementing visual
information with plain language translations of technical
metrics and synthesis of broader narratives that recon-
nect with community values. Because of GIS’s emerging
emphasis, GIS capacity is increasingly an essential part of
community metrics.

Finally, metrics must be used to drive policy and achieve
and reward sustained community health improvements.
This approach requires engaging decision makers in
indicator development (60) and tying policy initiatives to
metrics. For example, the San Francisco Bay Area’s trans-
portation plan, Transportation 2035: Change in Motion,
establishes targets for reduced emissions of carbon diox-
ide, PM,, ; and PM, ,, per capita vehicle miles traveled, and
travel delay (61). Environmental metrics of community
health can and should be tied to health and health equity
targets to maximize their ability to improve community
health and well-being.
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Table

Table. Environmental Metrics for Community Health Improvement

Measurements of contaminants in environmental media

Air quality

Water quality

Food contamination

Toxic releases

Hazardous waste

Criteria pollutant levels®

Hazardous air pollutant levels

Percentage of surface waters listed as “impaired”®
Number of drinking water contaminant exceedances®

Concentrations of drinking water contamination indicator contami-
nants®

Annual number of critical violations during routine restaurant
inspections

Environmental releases of Toxic Release Inventory chemicals by
reporting facilities®

Percentage of households living within 1 mile of a hazardous waste
site

Measurements of contaminants in people

Biomonitoring

Prevalence of elevated blood lead levels in children®

Measurements of the built environment

Transportation and land
use

Percentage of employed persons riding public transit, walking, and
bicycling to work

Average commute time to work
Per capita daily vehicle miles traveled®
Population density

Connectivity (ease of traveling between 2 points): average block
length

Land-use mix (diversity of land uses [eg, residential, commercial,
recreational, educational] within a defined area)

Percentage of households within 0.25 miles of a local bus or rail
link®

Ratio of sidewalk length to road length
Length of bikeway network relative to total street miles

Percentage of households within 0.5 miles of a public elementary
school

Active commuting rates in school children

BB N R R

N

NN INN

N

1

1 2
3 3
1 2
1 2
1 2
1 2
1 1
1 1
1 1
2,2,2 2
1 2
3 2
1 1
2 1
3 1
2 1
2 1
2 2
2 1
2 2

@ Scores from 1 to 3 are semi-quantitative assessments based on the authors’ assessments, reached by agreement of the 2 authors, with 1 being greatest.
b From the Council of State and Territorial Epidemiologists (6).

(Continued on next page)
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Table. (continued) Environmental Metrics for Community Health Improvement

Ease of

Maghnitude of Use/Data Ability to Detect
Environmental Factor Metric Health Effect® Collection? Disparities?

Percentage households within 0.25 miles of a public park one-half 1 2 1
acre or larger

Green space, parks, and Park and green space acreage per 1,000 residents
community gardens Percentage of tree canopy cover in an area
Percentage of households within 0.25 miles of a community garden
Acreage used for community garden plots
Percentage of households within 1 mile of a farmers’” market
Supermarket density
Alcohol license density
Food environment
Ratio of liquor outlets to roadway miles

Convenience store density

N R RN RN WNNN
NN WINNININNN e
R Rr R, W R RN R R R

Number of schools within 0.5 miles of a fast-food restaurant
Measurements of upstream factors relevant to health

Percentage of electricity from renewable sources (eg, wind, solar, 2 2 3
geothermal)

Environmental conditions | Annual per capita greenhouse gas emissions 1 3 3
Percentage of waste stream diverted from landfill 2 2 3

Annual per capita landfilled solid waste 2 2 3

@ Scores from 1 to 3 are semi-quantitative assessments based on the authors’ assessments, reached by agreement of the 2 authors, with 1 being greatest.
b From the Council of State and Territorial Epidemiologists (6).
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Abstract

Effective health policies and allocation of public health
resources can substantially improve public health. An
objective of public health practitioners and researchers is
to identify key metrics that would help improve effective
policies and terminate poor ones. We review articles pub-
lished in 2008 surrounding measurement issues for public
health policy and present a set of recommendations for
future emphasis. We found that a set of consensus metrics
for population health performance should be developed.
However, considerable work is needed to develop appro-
priate metrics covering policy approaches that can affect
large populations, intervention approaches within orga-
nizations, and individual-level behavioral approaches for
prevention or disease management.

Introduction

Effective health policies and allocation of public health
resources can substantially improve public health (1). For
example, each of the 10 great public health achievements
of the 20th century (2) was influenced by policy change,
such as seat belt laws or regulations governing permissible
workplace exposures. To improve public health outcomes,
evidence-based policy is developed through a continuous
process that uses the best available quantitative and qual-
itative evidence (3). To broaden the evidence base, a “pay-

for-performance” concept that has been widely applied to
medical care (4) should be considered for population- and
policy-related outcomes (5). In the pay-for-performance
approach, providers are rewarded for meeting targets
for health care services. For public health, the analogous
example might be if public health laws were based in part
on policies that are the most cost-effective.

A difference between individual-level health care and
population-level approaches for improving health is that
public health interventions often occur at multiple levels
(6). Upstream interventions involve policy approaches that
can affect large populations through regulation, increased
access, or economic incentives. For example, increasing
tobacco taxes is an effective method for controlling tobacco-
related diseases (7). Midstream interventions occur within
organizations. For example, worksite-based programs that
increase employee access to facilities for physical activity
show promise in improving health. Most research has
been conducted on downstream interventions, which often
involve individual-level behavioral approaches for preven-
tion or disease management. A set of metrics (le, a group
of related measures to quantify some characteristic) can
be developed corresponding to these 3 levels. For example,
for tobacco control, 3 metrics might be the number of state
laws that ban smoking (upstream), the number of private
worksites that ban smoking in states with weak laws
(midstream), and the rate of self-reported exposure to sec-
ondhand smoke (downstream).

In addition to these levels of change, the policy process
also must be considered. The framework of Kingdon (8) is
useful in illustrating the policy-making process. Kingdon
suggests that policies move forward when elements of 3
“streams” come together. (These “streams” are different
than the upstream, midstream, and downstream metrics
noted above.) The first of these streams is the definition
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of the problem (eg, a high cancer rate). The second is the
development of potential policies to solve that problem
(eg, identification of policy measures to achieve an effec-
tive cancer control strategy). The third is the role of poli-
tics and public opinion (eg, interest groups supporting or
opposing the policy). Policy change occurs when a “window
of opportunity” opens and the 3 streams push through
policy change. A tenet of Kingdon’s model is that policy
makers are on the receiving end of sometimes discon-
nected, random, and chaotic data (8,9). Therefore, a key
objective of public health practitioners and researchers is
to identify metrics for assessing burden, setting priorities,
and measuring progress. Such a set of metrics would help
public health decision makers as they seek to improve,
expand, or terminate policies.

To illustrate the measurement-related issues for public
health policy, we review the literature that sets up recom-
mendations. To reach public health goals, we need metrics
for the policy environment, just as we do for other environ-
ments relevant to public health progress (eg, air, water,
the built environment, health care settings).

Analysis of Metrics in the Literature

Methods

To better understand the use of policy metrics, we
reviewed articles published in 14 public health and pre-
ventive medicine journals. The journals chosen were
broad, general public health journals and not specific to
a single topic such as nutrition or disease. Journals that
focused solely on policy and journal supplements were not
included. We examined the following journals:

American Journal of Health Behavior

American Journal of Health Promotion

American Journal of Preventive Medicine

American Journal of Public Health

Australian and New Zealand Journal of Public
Health

Health Education and Behavior

Health Education Research

Health Promotion International

. Health Psychology

10. Journal of Behavioral Medicine

11. Journal of Public Health Management and Practice
12. Journal of School Health

oUW o=

©®N o

13. Public Health Reports
14. Social Science and Medicine

We defined a policy article as one that explicitly describes
a policy, law, or regulation (including development, imple-
mentation, and evaluation). Using online archives, we
conducted a systematic audit of articles published in 2008.
Tables of contents were collected from each journal issue
for that year. Two researchers reviewed the table of con-
tents in each issue and compiled a list of policy-related
articles. If the policy content was unclear from the title of
the article, the abstract or full text was used. Any articles
in question were reconciled by the research team until
consensus was reached.

Once the list of policy articles was compiled, the titles
were sorted by policy category. To examine policy metrics
in detail, 78 articles from 2008 were analyzed. Editorials,
commentaries, and reviews were excluded, resulting in 47
articles from which metrics were summarized. For articles
that presented data analysis, we assessed policy metrics
across several categories:

* the evaluation design

* whether the evaluation was quantitative, qualitative, or
both

* the outcome (dependent) variables

* whether metrics were at an upstream, midstream, or
downstream level

* whether measurement properties of the metrics were
reported

+ whether there was specific attention to health disparities

* presence or absence of economic data

Results

The articles examined were a mixture of both “big P”
policy studies (eg, formal laws, rules, regulations enacted
by elected officials) and “small p” policy research (eg, orga-
nizational guidelines, internal agency decisions or memo-
randa, social norms guiding behavior) (3). Articles were
categorized as child health; maternal health; HIV/AIDS;
drug use prevention; tobacco control; violence control;
environmental and disaster preparedness and biosecurity;
school health; special populations; worksite health; inter-
national health; advocacy; general policy; or health care.

The topics that were most represented were tobacco
control, international health, and school health. Among
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international articles, health care was the most common
topic. The Journal of School Health and the American
Journal of Public Health published the most policy-related
articles.

Most articles (74.5%) relied on a cross-sectional design
(Table 1). Only 3 studies reported any economic or cost
data. Fourteen studies reported on psychometric proper-
ties of the metrics. Most presented new data on psycho-
metric testing (n = 10), while some referred to previous
articles (n = 4). The testing most often reported was for
reliability (eg, interrater reliability), internal consis-
tency, or key informant validation of methods. When
categorizing according to 3 levels of outcomes, most were
downstream (n = 31), followed by midstream (n = 13)
and upstream (n = 3). Detailed data on health dispari-
ties (eg, subgroup analysis for vulnerable populations)
were available for only 2 studies. Both of these studies
(10,11) explicitly investigated differences among dispa-
rate groups; 1 studied how national laws that increased
tobacco prices affected smoking prevalence among differ-
ent socioeconomic groups (by sex, occupation, and birth
cohort), and the other investigated differences in the use
of skilled birth attendants by women of varying wealth in
several countries.

Most of these studies dealt with the effectiveness or
evaluation of a given policy that is in effect. Three studies
focused on characteristics of or influences on policies that
are successfully “passed.”

Recommendations for Policy-Related
Metrics

Expand sources of evidence

Policy outcomes can be monitored by accumulating evi-
dence from many sources to gain insight into a particular
topic, often combining quantitative and qualitative data
to understand content and track progress. Consensus on
valid and useful measures is needed (12). Successfully
monitoring outcomes will also require sources beyond the
usual public health data sets (eg, tax revenue, polling, and
marketing data). We used the 3 domains of evidence-based
policy (process, content, outcome) to present sample met-
rics across the 3 domains (Table 2). Metrics are quantita-
tive (eg, the percentage of the population with a particular
health behavior) and qualitative (eg, the content of a

certain policy). Most studies in this review were cross-
sectional; stronger study designs are needed to improve
the evidence base.

Consider the paradox of local policy evidence

Although much of the effect of public health policy
occurs locally, in many jurisdictions high-quality data are
lacking at the city, county, or metropolitan levels. Some
attempts have been made to identify local-level indica-
tors (13), but a set of consensus policy metrics needs to be
developed for local areas, as has been done at the national
and state levels.

Develop systems for policy surveillance

A public health adage is “what gets measured gets
done” (14). This has typically been applied to downstream
endpoints; however, for policy approaches, midstream and
upstream metrics are needed. A few efforts are under way
to develop public health policy surveillance systems. For
example, a group of federal and voluntary agencies has
developed policy surveillance systems for tobacco, alcohol,
and more recently, school-based nutrition and physical
education (3).

Increase understanding of practice-based evidence

Policy-relevant evidence should come from settings and
organizations that reflect public health practice and policy.
For example, efforts such as the Steps to a HealthierUS
initiative, YMCA’s Activate America, and faith-based
interventions demonstrate that existing approaches for
leadership development can enhance the use of evidence
for promoting physical activity (15). As these efforts are
documented, specific attention should be given to the key
metrics for measuring progress.

Make research more accessible for policy audiences

Researchers and policy makers sometimes exist in par-
allel universes because of decision-making differences,
poor timing, ambiguous findings, and lack of relevant data
(16). Metrics may become relevant to policy makers when
the effects of a health outcome are framed in terms of the
direct impact on one’s community, family, or constituents
(17). An excellent example comes from the Rudd Center
Revenue Calculator (www.yaleruddcenter.org/sodatax.
aspx), which shows the revenue that could be generated
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from a 1-cent excise tax per ounce of sugar-sweetened bev-
erages by state or municipality.

Improve and clarify metrics relevant to health disparities

Eliminating health disparities is a policy imperative.
To achieve this goal, we need to better articulate the key
domains of inequality. For example, variables have includ-
ed racel/ethnicity, socioeconomic status or social class,
geography, age, and sex (18). Our review of the existing
literature showed sparse attention to metrics for health
disparities and policy.

Improve incorporation of economic metrics

In deciding whether to take action and how to priori-
tize resources, policy makers often ask 3 questions: 1) Is
there a problem? 2) Do we know how to fix the problem?
and 3) How much will it cost? We probably have the most
data for answering the first question (19), an intermedi-
ate amount for the second (20), and the least data for
the economic issues (21). Studies of disease burden that
use comparative units of analysis (eg, quality-adjusted
life years) provide a basis for economic evaluations (22).
Since much of the literature on pay-for-performance has
focused on financial incentives, more work is needed to
understand how the concepts apply to population-level
public health policy.

Learn by analogy

Although public health research and practice are often
segregated into “silos” because of categorical funding
streams and interest groups (23), much can be learned
across content areas. For example, several authors have
examined the lessons from tobacco control that can be
applied to the obesity epidemic (24,25). Similar areas in
public health where policy measurement is advanced may
provide beneficial insights to developing topics.

Conclusion

Much of what has been learned from surveillance of dis-
eases and risk factors can probably be applied in the policy
arena. A full spectrum of outcomes is needed spanning
upstream, midstream, and downstream domains. Arriving
at these metrics will require creative thinking and applica-
tion of alternative study designs. For example, adherence

to a strict hierarchy of study designs may reinforce an
“inverse evidence law” by which interventions most likely
to influence whole populations (eg, policy change) are least
valued in an evidence matrix emphasizing randomized
designs (26). To establish a system that rewards policies
for improved population health (5), considerable work is
needed on the appropriate metrics.
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Tables

Table 1. Summary of Policy Study Designs and Metrics From Articles in Selected Journals,? 2008

No. With Outcome Level®

‘ ‘ No. With Original ‘ No. With Cross- ‘

Content Area ‘ No. of Papers ‘ Data ‘ Sectional Design ‘ Upstream Midstream Downstream
Child health 2 2 2d 1 0 1
Maternal health 0 NA NA NA NA NA
HIV/AIDS 2 2 2 0 1 1
Drug use prevention 1 1 1 0 1 0
Tobacco control 21 19 144 2 4 15
Violence control 1 1 1 0 0 1
Environmental and disaster 2 2 2 0 0 2
preparedness and

biosecurity

School health® 4 4 3 0 3 1
Special populations 1 1 0 0 1 0
Worksite health 2 1 2 0 2 0
International health 9 7 7d 0 1 8
Advocacy 0 NA NA NA NA NA
General policy 1 1 1 0 0 1
Health care 1 1 0 0 0 1
Total 47 42 35 3 13 31

Abbreviation: NA, not applicable.

a American Journal of Health Behavior, American Journal of Health Promotion, American Journal of Preventive Medicine, American Journal of Public Health,
Australian and New Zealand Journal of Public Health, Health Education and Behavior, Health Education Research, Health Promotion International, Health
Psychology, Journal of Behavioral Medicine, Journal of Public Health Management and Practice, Journal of School Health, Public Health Reports, Social
Science and Medicine.

b Excludes editorials, commentaries, and reviews.

¢ Upstream interventions involve policy approaches that have the potential to affect large populations through regulation, increasing access, or economic
incentives. Midstream interventions occur within organizations, such as worksites. Downstream interventions involve individual-level behavioral approaches for
prevention or disease management.

4 Includes 1 multilevel study.

¢ Includes studies on obesity prevention in school settings (eg, wellness policies).
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Table 2. Metrics for Evidence-Based Public Health Policy Across Various Domains

Domain ‘ Objective ‘
Process To understand approaches to enhance the .
likelihood of policy adoption .
Content To identify specific policy elements that are .
likely to be effective .
Outcome To document the potential effect of policy .

Source: Adapted from Brownson et al (3).

Data Sources

Key informant interviews

Case studies

Surveys of setting-specific political
contexts

Systematic reviews
Content analyses

Surveillance systems
Natural experiments tracking policy-
related endpoints

Example Metrics for Tobacco Control

Understanding the lessons learned from
successful state and local efforts in
tobacco control

The level of support from policy makers
for various tobacco control interventions

The specific content of model laws on
tobacco that make use of decades of
research on the impacts of policy on
tobacco use

The specific content of policies regarding
the funding needed for various tobacco
control activities (eg, surveillance, health
communication, cessation)

The changes in rates of self-reported
tobacco use

The cost-effectiveness of tobacco policy
interventions
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Initial Reflections

The pace of progress in population health can be influ-
enced by the incentives in play and the metrics that
trigger them. The MATCH (Mobilizing Action Toward
Community Health) articles in this issue of Preventing
Chronic Disease explore the use of incentives to improve
population health and hold implications for the develop-
ment and application of the measures to which they are
linked. Metrics in population health can serve to draw and
focus attention, encourage action, and direct rewards and
penalties. When those rewards and penalties take on an
economic dimension, the results can be powerful.

This potential application of population health measures
is especially important if the aim is to transform the allo-
cation of social energy and resources, as it clearly must be.
Currently, our national health investment profile is deeply
flawed — more than 95% of every health dollar goes to
treatment rather than prevention. In a system in which
all our salient incentives are structured to reward volume
over value, we miss virtually no opportunity to treat dis-
ease, often unsuccessfully or erroneously.

On the other hand, each day we miss countless opportu-
nities to prevent disease and promote health. If we seek to
reform health care payment systems to yield better health
returns, investment in prevention has to move to the high-
est — not lowest — priority. If our aim is to fashion the
health equivalent of indicators that shape our economic
policies, the most rational social investment strategy

would center around prevention and our health care pay-
ment system would follow suit.

A reformed health care payment system can advance
health as the fundamental priority in 3 ways. First, every
American should receive coverage for the clinical preven-
tive services that are appropriate to him or her without
copayment. Second, grant support should be set aside for
community-based initiatives that are necessary to improve
the health and health care of the community’s residents.
Finally, resources to address the overall health care needs
of a population should be shaped by a blend of the com-
munity’s health needs and efforts, as reflected by metrics
that indicate trends for determinants of the population’s
health status.

The Articles

The articles in this issue present a number of perspectives
relevant to considering how incentives might work for popu-
lation health improvement. Described below are common
elements and how we might think about using incentives.

Haveman introduces the economist’s perspective of the
concept, structure, and function of incentives — financial
and nonfinancial — including examples from education,
jobs, and health (1). Mullahy reviews the conceptual chal-
lenges in transferring insights from targeting incentives for
personal health services to possible effects on population
health, including issues related to accounting for the pro-
duction function for population health and the roles of mul-
tiple sectors (2). Rothschild shows the relevance of social
marketing as a factor in improving population health (3).

Witte looks at performance metrics and rewards in
education as a reference point for population health (4).

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and
does not imply endorsement by any of the groups named above.

www.cdc.gov/pcd/issues/2010/sep/10_0078.htm ¢ Centers for Disease Control and Prevention 1


http://www.cdc.gov/pcd/issues/2010/sep/10_0078.htm

PREVENTING CHRONIC DISEASE,

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 7: NO. 5
SEPTEMBER 2010

Baxter identifies incentive options if no new resources
are available, for example, using existing but unenforced
requirements (such as those related to the nutritional
content of school meals), using the purchasing power of
government or emphasizing “cobenefits” (such as taxes on
tobacco that offer disincentives and raise revenues) (5).
Asch assesses the applicability of paying for performance
in health care to population health (6).

Fox looks at the nature and evolving results of “triple
aim” efforts, with emphasis on health care, population
health, and cost reduction, including how a “value divi-
dend” might most effectively be characterized (7). Oliver
describes the potential incentives inherent in population
health rankings such as MATCH, including how to link
them to key uses such as identifying problems, setting
agendas, and changing community policies (8). Smith
reviews the Kuropean experience with setting heath tar-
gets, noting, for example, the challenges in setting the
targets (which ones, outcomes vs process, how to quantify,
cross-sector responsibilities) and in translating some of the
key population health aims to the local level (9).

Each of the articles is rich with examples of economic
incentives, such as the use of graduate medical education
payments by Medicare to teaching hospitals (1). Many
of the examples, however, can have unintended conse-
quences:

* The intent of developing the diagnosis-related groups
(DRGs) — paying a flat fee for a group of services for a
given condition — is to blunt the tendency of fee-for-ser-
vice to increase service volume. Some “gaming” occurs,
however, such as listing healthy patients under a more
expensive DRG category or dividing the treatment into
multiple admissions or episodes (6).

* Merit pay in education in Wisconsin did not appear to
yield the educational value anticipated for teacher per-
formance, judged by the year-to-year identification of
high-performing teachers (4).

* The Child Nutrition Act has provisions for nutrition
and wellness programs, but these are often unen-
forced because states view them as unfunded mandates.
The situation is similar in the persistent number of
eligible-but-unenrolled children in the Early Periodic
Screening, Diagnosis, and Treatment Program and the
State Children’s Health Insurance Program (5).

* Pay-for-performance as a motivating strategy to improve
clinical care may have perverse consequences. For exam-

ple, providing extra payment based on the percentage of
diabetes patients whose glycated hemoglobin levels are
below 7% has led to clinician avoidance of difficult-to-
manage patients and to overdiagnosing and overtreating
patients with borderline levels (6).

* Prominent public reporting of coronary bypass graft
death rates in New York State led to an increased
number of operations in New York on patients with less
severe illness and, alternatively, to referral of patients
with more severe illness to border states for treatment
(6).

* In assessing health system performance in the United
Kingdom, where resources were allocated to perceived
need, some managers disregarded the threat of damage
to their reputations and were happy to use poor perfor-
mance scores on what they viewed as unimportant pro-
cesses as a strategy to get more resources, while other
managers worked efficiently and received no reward for
their superior performance (9).

Common Elements in Considering
Incentives

While the authors of these MATCH articles approached
their assignments differently, they touch on common ele-
ments that should be considered in assessing the intended
impact of incentives:

1. Nature of the targeted actor. Is the focus on a per-
son making a personal decision, or is it an institutional
decision maker or geographic collective? What is the
relevant sector of action — health, education, environ-
ment, transportation?

2. Nature of the targeted change. Is change antici-
pated at a single locus (such as institutional, geo-
graphic, or cultural) or, as is more frequently the case,
is it multilevel in nature?

3. Choice of measures. What measures will be used?
Are they individual or are they summary in nature?
What are the implications for their interpretation?

4. Types of incentives. Which of the multiple incentive
approaches — financial, regulatory, legal, reputation-
al, and educational — is most appropriate? Will the
incentive be a reward or a penalty?

5. Processes used. Will recipients of the incentives par-
ticipate in developing the incentive scheme, or will it
be imposed with minimal consultation? Does the con-
templated action directly target the desired outcome,
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or is it indirect — for example, clean indoor air laws to
reduce tobacco use or revenue-enhancing excise taxes
to reduce soda use?

6. Decisional environment. How supportive is the
operative culture to direct or indirect social interven-
tion? For example, how receptive will political and
social leaders be to the health sector’s seeking change
in education, housing, or other social services, accord-
ing to the potential effect on health?

7. Funding stream involved. Is the funding or support
stream for the incentive likely to be episodic or sus-
tained? Is it the product of a temporary public-private
initiative? Is it an ongoing grant program? Is it embed-
ded as part of a broad entitlement change?

8. Possible unintended consequences. What are the
ways in which the contemplated incentive might dis-
tort the result or lead to new problems?

Hierarchy of Potential Uses

Incentives, explicit or implicit, are inherent in metrics.
Even independent of economic components, the mere
establishment and monitoring of targets can impact repu-
tation, recognition, and the inclination or disinclination
toward alliances and can alter behavior. Because conse-
quences, intended and unintended, can be both real and
severe, care is needed in the choice of incentives. In effect,
a certain hierarchy of consideration should be operative in
their choice:

1. Do no harm. The golden rule of any policy is to
ensure that its net result is salutary. Attention must
first be devoted to understanding and assessing poten-
tial detrimental consequences, including consequences
of inaccuracy and misuse, and taking steps to avoid
them.

2. Educate. Choose measurement targets that can edu-
cate about issues. Some targets can make a difference
in progress merely by being included in the metrics
set.

3. Signal. Choose metrics that signal the importance
of issues, through the structure and reporting of the
effort.

4. Celebrate. Choose metrics that identify and celebrate
the successes of prevention, when prevention’s suc-
cesses may be otherwise silent.

5. Enable. Choose metrics that can help forge partner-
ships and common bonds across sectors with mutual

interests, for example, health with environment, edu-
cation, and housing.

6. Motivate. Identify measures that can help motivate
communitywide public action, through information
that offers broad perspective about community oppor-
tunities and shortfalls, such as MATCH’s potential
provision of comparative population health informa-
tion and community ranking.

7. Empower. Marshal community support to engage
and act on issues with particular “public good” qual-
itities, such as advocacy for healthy school environ-
ments, clean water, clean air, and food safety.

8. Reward. Structure economic reward systems care-
fully, given the potential for distortion.

9. Punish. Shape sanctions or penalties when necessary,
again carefully, given the potential for distortion.

This hierarchy of uses varies by circumstance. For
example, punishment could be higher on the list in the
case of egregious potential public threat, for example, the
potential release of a populationwide health contaminant.
Nonetheless, the hierarchy frames important starting
considerations.

Conclusion

Our understanding of how metrics and their incentives
can enlighten, motivate, change, and advance population
health will continue to mature. Addressing the chal-
lenges elucidated in the MATCH articles in this issue of
Preventing Chronic Disease could refocus the resources
available in the United States to improve population
health.
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Introduction

How do communities improve the health of their popu-
lations? For the past century, we have not been required
to think deeply about the question because health status
steadily improved. Life expectancy increased by 30 years
in prosperous countries between 1900 and 2000. But now
the question is emerging as one of the most important we
face. The rate of “natural” improvement in health status
appears to be slowing, and decline is not unthinkable if the
sharp rise in the prevalence of chronic conditions such as
obesity and type 2 diabetes continues unabated. Research
identifying the nonmedical determinants of health has
flourished in recent decades. The correlations are well
understood, but the causes of health disparities and the
extent to which they can be mitigated remain debatable.
How do societies come to take population health improve-
ment seriously? One potential pathway is incentives.

Some Sobering Realities

Improving health care is hard; improving population
health is even harder, as the articles in this issue of
Preventing Chronic Disease discuss. Decades of analysis
and experimentation have confirmed the following:

1. Targets can be useful but also distracting and
unintentionally destructive to the population health
agenda (1).

Little evidence supports the proposition that popula-
tion health can be improved with resources freed up by
making health care more effective and efficient (2).

Pay for performance, so attractive in theory, is fraught
with difficulties in practice, among them methodologic
problems and moral hazard. As typically understood
and deployed, the concept may be particularly inimical
to a population health agenda (3).

Health status variability is inevitable, but even people
who are born with identical health status will have
diverse outcomes over the life course because of cir-
cumstances and choices. Moreover, establishing cau-
sation is elusive because of the complexity of factors
that affect the health of both people and communities
and the danger of being seduced by ecological fallacies.
Some also argue, more controversially, that if health
is to improve, we must give up other social goods; the
laws of scarcity apply, and there is no positive-sum
scenario (4).

Experiences in other sectors reveal the mixed and
sometimes unforeseeable effect of incentives. In educa-
tion they have worked in some instances but have also
resulted in perverse behaviors (eg, gaming, adverse
selection). Creating effective incentives for particular
circumstances is challenging, ensuring that the incen-
tives evolve as circumstances change even more so.
Many jurisdictions have abandoned merit pay schemes
for teachers, and the effect of teacher certification pro-
grams appears to have been modest. In health care,
a combination of high-quality comparative evidence
and incentives is insufficient to achieve the desired
practices and outcomes (5). Producing effective and
durable reward systems is difficult in health care, and
more difficult still in population health (6).
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6. Some policies could plausibly improve population
health if applied more vigorously. Some -effective
programs fail not because of their inherent logic and
structure but because of low uptake. For example,
67% of people who are eligible for food stamps are not
enrolled in the program (7). Performance measures
and rankings can create awareness and a grow-
ing sense of responsibility for addressing population
health needs and inequalities. However, it is impor-
tant to sort out whether community health status is
a dependent variable (based on how well systems and
programs perform), an independent variable (based on
need), or both (8).

What Is to Be Done?

Notwithstanding these methodologic challenges, a
thread of optimism runs through the incentives articles.
Some authors propose that as the evidence gets stronger
and more compelling, policy makers will eventually do the
right thing. Knowledge about population health inequali-
ties is deep and diverse, but links between policies or
incentives and population health outcomes are not well
documented. The implicit argument is that a critical mass
of demonstration projects, evaluations, and case studies
will ultimately have the intended effect on politics and
society, and change will occur.

Unfortunately, there is reason for skepticism. If we
conceive of population health improvement in terms
of reduced disparities, benefits must increasingly con-
centrate on populations of low socioeconomic status.
Experience suggests that narrowing disparities is extraor-
dinarily difficult. We are limited in our understanding
of the factors that produce better population health, but
evidence suggests that societies with less inequality are
healthier (9). The problem is not that we have no clue
about how to improve population health or that people
oppose improving the health of disadvantaged populations
in principle. The problem is that there is no strong politi-
cal commitment to the pursuit of these aims, no political
liability inherent in not achieving them, and no consensus
that this goal should be pursued more ardently than other
goals (that may actually exacerbate inequalities). The sci-
ences of epidemiology and biostatistics explain the nature,
extent, and consequences of population health inequali-
ties, but we must look to the political arts to understand
why they are so hard to mitigate.

At the heart of the political dilemma is the reality
that population health improvement is but one of many
competing values. Individuals and communities steeply
discount future health benefits, and population health
improvement is a long, winding process whose ultimate
benefits may take decades to quantify. A similarly steep
discount applies to saving or improving anonymous, aggre-
gate lives compared with individual lives with names and
faces. A third factor that steepens the discount rate is that
society values health gains attributable to health care
interventions more than those achieved through social and
economic policies and interventions. In a political context,
how health is improved matters as much as whether it is
improved — or so it would seem, judging from our enor-
mous investment in health care that delivers virtually
zero at the margins, and from the beggaring of investment
in nonmedical improvement strategies.

A large public has been persuaded of the value of
increasingly specialized and sophisticated health care
and health technology, despite the clear absence of effect
on health status. This symbolic and empirical devotion
to health care is a formidable challenge to a population
health agenda. In Canada, we could eliminate poverty (as
defined by Statistics Canada’s low-income cutoff) for $25
billion annually (10) — about 20% of publicly financed
health care spending. No one is in favor of poverty, but
political sentiment does not favor reallocating any part of
health care spending to its elimination.

If this analysis is plausible, it follows that generat-
ing broader political commitment to population health
improvement has to appeal to democratically shared and
expressed values that can be converted into a feasible
political agenda. But should this case be cast in terms of
population health and disparities reduction as the goal of
policy, or as the happy effect of the pursuit of other objec-
tives such as economic productivity, reduction in crime
and social problems, international competitiveness, and
general well-being? The Canadian Index of Wellbeing (11)
has been developed to introduce concepts and measures of
societal performance that are more meaningful and com-
prehensive than economically focused measures such as
gross domestic product.

We should not overlook the potential contribution of
accountants. The costs of disparities are enormous (eg,
poorly educated and therefore unproductive citizens;
crime, law enforcement, and incarceration; excessive use
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of health care that may be ineffective; safety surveillance
systems). If voters, particularly the middle class, can be
persuaded to endorse policies that enhance population
health, governments may respond accordingly.

These reflections may lead to a sense of hopelessness and
even nihilism, but we should not confuse a political dilem-
ma with categorical impossibility. Suppose there were liter-
ally guns at the temples of senior policy makers, set to go
off in 5 years in the absence of emerging evidence of popula-
tion health improvement and in 10 years in the absence of
concrete improvement. I, for one, have no doubt they would
survive. If nearly $800 billion can be authorized in months
to stimulate the economy (12), imagine the effect of a small
fraction of that amount spent on universal child care, Head
Start, micro-lending, tuition vouchers, subsidized fruits
and vegetables, massive increases in supervised physical
activity, and inner-city health clinic expansion.

Perhaps we should tailor our approach to the reality
that population health is ultimately local, a function of
community well-being and ingenuity. If communities are
the mechanisms of action, we may need to let them fig-
ure it out for themselves, supported by community-level
incentives. The California Endowment (13) has funded 14
communities to pursue goals such as reduced childhood
obesity, increased school attendance, reduced youth vio-
lence, and a “health home” for all. Suppose the president
or Congress offered municipalities large prizes for achiev-
ing concrete health gains in a decade — say, a check for
$100 million for a community of 100,000, or $1,000 per
capita, payable on January 1, 2022 (baseline data would be
gathered in 2011, and the clock would start ticking 1 year
later). Methodologic issues would have to be addressed,
but these are not insurmountable. Such incentives might
galvanize coalitions of leaders, business people, educators,
and community groups to take population health seriously.
If the whole country got the maximum bonus, the federal
government would pay $300 billion (300 million people X
$1,000), or $30 billion per year. That’s barely the round-
ing error on the size of the 2009 US economic stimulus
package, and the very structure of the investment would
guarantee an excellent return on investment in terms of
both health and productivity.
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Abstract

Improving population health is not simple. Many instru-
ments are available for changing behavior and consequent
outcomes. However, the following basic principles should
guide development of any incentive arrangement: 1) iden-
tify the desired outcome, 2) identify the behavior change
that will lead to this outcome, 3) determine the potential
effectiveness of the incentive in achieving the behavior
change, 4) link a financial incentive directly to this out-
come or behavior, 5) identify the possible adverse effects
of the incentive, and 6) evaluate and report changes in the
behavior or outcome in response to the incentive.

A wide range of financial and nonfinancial incentives is
available to encourage efficient behaviors and discourage
costly and unproductive ones. Evidence for the beneficial
effects of incentive programs has been slow to emerge,
partly because such evidence must show how behaviors
have changed because of the incentive. Nevertheless, the
potential for incentive programs in health care seems
large, and research should support their design and assess
their effect.

Premise of Performance Incentives

Microeconomics is the study of how individuals, house-
holds, and businesses decide to allocate resources. These

decisions are typically associated with decision makers
who are closely tied to markets where goods or services are
being bought and sold. However, similar allocation deci-
sions are made in large organizations that are not directly
connected to markets, such as government agencies, uni-
versities, public utilities, hospitals, and schools. The effect
of these decisions on the output, quality, and cost of goods
and services is used to judge the performance of the organi-
zation producing the good or service and of the members of
the organization whose decisions contribute to production.

As of 2005, 75% of all private US companies based
some part of employee pay on measures of performance
determined by market signals, according to the Institute
for Corporate Productivity (1). Managers of organizations
that are not tightly connected to competitive market pres-
sures must use different performance indicators to induce
efficient and productive choices from their employees.

Deciding on performance incentives is not simple because
many instruments are available for changing behavior
and consequent outcomes. Some of these instruments are
straightforward mandates that are imposed on decision
makers; others involve financial penalties or rewards
based on stated thresholds. Organized communication and
consultation among employees, or “governance by commit-
tee,” is another way to induce desirable performance.

The following are examples of incentive plans that have
been adopted by private and public organizations:

* To promote a productive and trained state work force, a
South Carolina program provides scholarship support to
college students who maintain normal progress (2).

* In New York City, a pilot program pays parents to be
involved in their children’s school performance and
health behaviors (3).
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* One of the largest labor market policies in the United
States, the Earned Income Tax Credit, is a cash incen-
tive for increased earnings targeted at low-income work-
ers.

* Medicare encourages physician training by providing
financial subsidies to teaching hospitals to defray train-
ing costs (eg, salaries of medical residents and faculty).

* In health care, “pay for performance” is designed to
improve efficiency and quality and to lower costs. Under
these arrangements, health care providers are compen-
sated for meeting performance measures.

Basic Principles of Effective Incentives

The following basic principles may help clarify which
financial and nonfinancial arrangements are appropriate
for improving population health outcomes:

Identify the desired outcome. Although obvious, this
straightforward principle is often violated. Consider, for
example, a payment scheme designed to improve dermato-
logic screening for patients who are clinically determined
to be at high risk of skin disorders. Incentives to reward
primary care doctors for referring such patients to a der-
matologist should be tied to the actual screening, not to
the referral alone. Rewarding the actions of providers or
patients for whom change is sought is the key to effective
compliance (4).

Identify the behavior change that will lead to this
outcome. In designing financial incentives, the desired
action should be clearly identified. In the dermatologic
screening example, the primary care provider must iden-
tify patients at risk, prescribe the activity, and take steps
to ensure that the activity takes place.

Determine the potential effectiveness of the incen-
tive in achieving the behavior change. The degree
of provider or patient responsiveness to any financial
incentive may vary widely. Understanding this response
involves determining the extent to which the behavior
targeted is amenable to change through the incentive.
The size of the financial incentive should be appropriate
to the effort required. If the perceived benefit of the action
is exceeded by its perceived cost, the incentive will be inef-
fective. Another consideration in evaluating the proposed
financial incentive is the importance of monetary gain
for decision makers. A financial incentive will typically

generate less response among wealthy decision makers
than among lower-income decision makers.

Link a financial incentive directly to this out-
come or the behavior. In the example of improving
dermatologic screening, any financial payment should be
directly tied to either the final outcome — documented
examinations for high-risk patients — or to the actions
of the primary care provider, for example, 1) identifying
high-risk patients, 2) prescribing a dermatologic examina-
tion for them, 3) following up with patients to encourage
the examination, and 4) documenting the results of the
examination. In 1 option, a flat payment could be attached
to each step in this process. Alternatively, payments could
be graduated so that the payment for each step of the pro-
cess would be higher than for previous steps. A graduated
payment arrangement emphasizes follow-up activities. A
third option could tie the financial incentive only to the
final outcome. This arrangement enables providers to
emphasize the steps they feel are important to achieving
the objective.

Identify possible adverse effects of the incentive.
Payments designed to achieve well-defined outcomes
sometimes have unintended consequences (5). Because
true health care “quality” is difficult to observe, incentives
often focus on easily observed metrics like the propor-
tion of patients who receive regular tests or engage in
prescribed activities. In addition, people tend to allocate
more effort to the activity that is rewarded, resulting in
unintended degradation of performance in other areas.
In the primary and secondary education sector, pay-for-
performance plans have become popular. These plans pay
teachers and administrators for improving their students’
scores on standardized tests. Such incentives can be effec-
tive, but in many instances they have created perverse
and unproductive behaviors such as “teaching to the test,”
manipulating test results, encouraging poorly performing
students to not take the test, or reclassifying students to
artificially increase performance indicators. In most cases,
these responses to financial incentives can be traced to
faulty designs in the incentive arrangement or faulty mea-
surements of performance (6).

Evaluate and report changes in the behavior or
outcome in response to the incentive. Monitoring the
results of any incentive arrangement is necessary for its
long-term success. In addition to reporting outcomes, other
possible effects of the incentive should be studied.
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Developing Incentives

A wide range of financial incentives is applicable to
population health, each with advantages and disadvan-
tages (7).

Flat payments for documented behavior

In this arrangement, decision makers receive a fixed
payment for attaining a target or undertaking an action.
Such incentives are simple to describe and administer
and are widely used in various policy areas. For example,
unrestricted cash payments to low-income families for
choices that increase human capital and break the cycle of
poverty are being tested in several sites. Such incentives
are known as conditional cash transfer programs.

A privately funded New York City program called
Opportunity NYC offers cash payments to parents if they
document particular actions designed to increase the
school attendance of their children, improve their chil-
dren’s academic achievement, and increase their preven-
tive health visits (eg, documented prenatal care for moth-
ers and health care for young children) (3). The payments
are substantial and together can raise family income by
an estimated 25% to 30% (approximately $4,000 to $6,000
annually). Nonprofit partners pay, for example, $25 for
attending parent-teacher conferences, $100 for a preven-
tive health screening, and $150 per month for maintain-
ing full-time employment. A similar program, Mexico’s
Oportunidades, has demonstrated increases in the educa-
tional and health outcomes of its participants, including
significant increases in school attendance, achievement,
and preventive health visits (8).

An advantage of such a plan is that it induces initial
action that otherwise may not have been undertaken.
However, such a flat payment does not reward continuity
of effort after the goal has been achieved. Another disad-
vantage is that decision makers (in this case, parents) may
be paid for choices they would have made anyway. Such
payments are “windfalls” to the decision maker and lead
to unproductive increases in costs to the payer.

Graduated payments for documented behavior
A variation of the flat-payment arrangement is a sched-

ule that increases payments as documented behavior
moves toward the goal. For example, states operate child

support enforcement programs with a mix of federal and
state funds. The federal government matches every $1 a
state spends on child support enforcement with $2 of fed-
eral funds. The federal government also offers graduated
incentive payments to states as they achieve better perfor-
mance on specified indicators (eg, the percentage of cases
with paternity established or with on-time payments).
Most analyses conclude that these incentive arrangements
have been effective in increasing total child support col-
lection nationally (9). The advantage of such graduated
plans is that they maintain and increase the incentive for
sustained efforts toward attainment of the objective.

Financial penalties

Penalizing behaviors that do not meet goals is a common
form of financial incentive, especially for environmental
targets. The primary example is the “effluent charges”
policy that has long been advocated by economists. In 1
variant of this proposal, a target level of emissions (eg,
carbon dioxide) would be specified for organizations that
discharge the gas. If they do not meet this target, they
would be required to pay a fee for each unit of discharge
beyond the target level.

Penalty arrangements also might be appropriate for
some health care targets. For example, a meaningful
target might be that 80% of a primary care physician’s
patients have blood pressure lower than 140/90 mm Hg.
A penalty of $200 could be imposed for every percentage
point that a provider’s patient base falls short of the target.
If only 75% of the patient base has normal blood pressure
after a predetermined length of time, the penalty would be
$1,000. This negative incentive could also be graduated in
accordance with the extent to which behavior falls below
expectations. Although some adjustment for risk is essen-
tial in such an arrangement, the difficulties of specifying
an appropriate adjustment must be recognized.

Imposing penalties for inadequate attainment is like
imposing a fine; it signals poor performance. Such a signal
could lead to provider resentment, discouragement, ero-
sion of loyalty, and opposition to other incentives. From
the organization’s point of view, imposing penalties avoids
a monetary payment, whereas offering incentives does
not. Finally, such penalty arrangements could encourage
providers to discourage or reject high-risk patients, who
would then have to seek alternative care arrangements,
potentially resulting in no care or inferior care.
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Payment systems for bundled services

Incentive payment systems may be structured to allow
the decision maker discretion over the bundle of proce-
dures and processes chosen to attain an objective. Such a
bundled incentive focuses the incentive payment only on
the overall health outcomes at issue, rather than each of
the actions or behaviors that lead to them.

Bundled payment arrangements are common in the pri-
vate sector, and are often known as fixed-price contracts.
For example, a municipality may contract with a private
construction company to resurface a road but stipulate
only the required characteristics of the resurfaced road,
allowing the construction company wide discretion in
choosing the best production process to accomplish the
resurfacing.

In health care, prospective payment systems provide
a single comprehensive payment for an episode of care,
on the basis of the diagnosis. In the context of Medicare
reimbursement for hospital stays, each patient is classified
into a diagnosis-related group (DRG) and the hospital is
paid a flat rate for the DRG (after adjusting for outliers or
early release), regardless of the actual services provided.
The motivation for this financial incentive system is to
establish a base payment for providing a typical set of
services, thereby eliminating the incentive for providers
to charge more for profitable — though unproductive and
discretionary — follow-up services or secondary diagnoses.
The system lowers costs by reducing lengths of stay, reduc-
ing intensity of care, or improving efficiency of hospital
operations. However, these incentives may cause provid-
ers to manipulate the demand for services, for example,
by disaggregating hospital stays into multiple admissions
or, in the provision of primary care services, attempting to
attract healthy patients.

Moreover, this sort of incentive arrangement can lead
to “risk shifting”; for example, by paying a group-specific
fixed amount, the payer shifts the risk of variable treat-
ment costs to the health care provider. This shift may
encourage excessively restrictive (and thereby inefficient)
care than a DRG typically warrants or the movement of
patients into an inappropriate DRG.

Nonfinancial incentives

Nonfinancial inducements to enhanced performance are

common. In the private sector, a typical scheme might
provide additional paid vacation days to high-perform-
ing workers or public recognition such as employee of
the month. In the education sector, schools might try
to attract teachers and improve their performance by
streamlining hiring practices, offering comprehensive
mentoring, reducing class sizes, and providing strong
administrative support. In selected settings, these incen-
tives can be effective (10).

Nonfinancial incentives may also work in the health
care sector. Although people are often constrained in their
health care choices, information on the cost and quality
of providers could result in a reallocation of demand and
revenue toward providers with the best results. If such
information were mandated and widely used, hospitals
and providers might be pressured to improve their per-
formance in the dimensions indicated (11). Comparative
effectiveness research has been proposed to evaluate
the benefits, risks, and costs of treatment options. To
affect medical treatment and reduce health care costs,
the results of comparative effectiveness analyses would
have to be not only persuasive but also used in ways that
change the behavior of providers and patients (12,13).

Conclusion

Designing good incentive programs is difficult. By focus-
ing rewards on choices that promote health outcomes,
quality improvements, and efficiency gains, health care
organizations and their patients appear to have much to
gain. However, some incentives may foster undesirable
competition, may become subjective or political, or may
be poorly aligned with the collegial norms of the organiza-
tion. Evidence for the benefits of incentive programs has
been slow to emerge, partly because reliable assessment of
incentive arrangements requires detailed research about
how behaviors have changed because of the incentives.
Nevertheless, the potential for such programs seems large;
comparative effectiveness research should be considered
for both financial and nonfinancial incentives. Additional
research is necessary to support the effective design of
incentive programs and to assess them comprehensively.
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Abstract

This article considers 2 related themes that address
population health outcomes and the contributions to those
outcomes by time, place, individual behaviors and choices,
and activities of various social sectors. First, what does
it mean to “produce” population health, and how can the
production of health be understood empirically? Second,
through what processes can incentives be modified to
improve population health? Among the issues that arise
are understanding the mechanisms through which paying
for population health works and how the health-producing
incentives materialize in various sectors, especially those
whose primary functions are not generally viewed as fos-
tering better population health.

Overview

Population health refers to the distribution of some
measure of health status across members of a defined
population at a defined point in time or during a specified
time. Specific attributes of population health — its mean,
its across-individual variation, and other attributes — are
all properties of this underlying distribution of health in a
population. Of concern here are several questions: How do

the population health outcomes observed at any place and
point in time arise? How and why do they vary over time
and geography? What contributions to population health
outcomes are made by people’s behaviors and choices?
And how do the activities of various sectors (producers and
other institutions, broadly defined) ultimately influence
population health outcomes?

I consider 2 related themes that address these questions.
First, what does it mean to “produce” population health,
and how can the production of health be understood
empirically? The basic premise is that people respond to
a variety of incentives and constraints (“opportunities”) to
make choices that promote or destroy their health. Second,
because people respond to incentives to engage in health-
enhancing activities, through what processes can incen-
tives be modified to improve population health?

The central issues are understanding the mechanisms
through which paying for population health (PPH) works
and how health-producing incentives materialize in vari-
ous sectors, especially those whose primary functions are
not generally viewed as fostering better population health.
How multiple sectors affect the health of populations and
how incentives — financial, regulatory, cultural, psycho-
logical, or others — play a central role in the process is our
main concern.

Production of Health and Population Health

The Grossman model of health production

Although alternative complementary and competing
paradigms have been developed, the model developed by
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Michael Grossman in the early 1970s provides a basis
for economic analysis of how health outcomes arise (1,2).
Grossman’s model was based on earlier work on general
household production by Becker (3). In a simple version
of the Grossman model, people are viewed as producers
of health by the choices they make about their behav-
iors and their use of medical care. As an outcome of this
process, lifetimes are more or less “healthy.” People are
constrained in their opportunities to produce health for
various reasons: financial constraints, time constraints,
baseline endowments of physical and mental health
(known as health capital in the Grossman model), and the
social and natural environments and contexts they occupy.
Moreover, people may differentially weigh being healthy
relative to other things and, consequently, may be more or
less motivated to invest in their health even if confronted
with the same opportunities to produce health.

The analytical framework that arises from this para-
digm involves 2 main concepts: health production func-
tions and choice or demand functions:

Healthiness = f,(x)
and
Choices = f,(p)

where x represents choices, health capital, and social and
environmental factors, and p represents constraints and
incentives, health capital, preferences, and social and envi-
ronmental factors. The literature refers to h = f,(x) as the
“structural” health production function and to h = f,(p) as
the “reduced form” health production function. Therefore, h
= f,(p) indirectly. Determining the shape of health produc-
tion functions is ultimately an empiric matter.

Within a population, people generally differ in the
constraints and incentives (“opportunity sets”) they face
(except that everyone has 1,440 minutes of time to spend
each day), in the baseline levels of health capital possessed,
in the values placed on healthiness versus other desirable
ends, and in their capabilities to produce health via par-
ticular choices. This framework also emphasizes that the
heterogeneous environments (eg, social, natural, cultural)
that people occupy may influence health directly, as well
as influence the choices that are made. Because of all these
differences among people, the Grossman model inherently
predicts that the healthiness within the population will

vary and, thus, likely differ across populations. Virtually
all of the empiric work that has been pursued in this field
has been based on some variant of the Grossman model’s
conceptual framework.

Given the scope of this essay, it is not possible to elabo-
rate on all the aspects of this paradigm. Three features,
however, are noteworthy. First, the use of medical care
is just one of many choices people make to invest in their
health; to varying degrees, constraints such as health
insurance, genetic predispositions, the value of time, and
other factors affect choices made to use medical care.
Debates about the productivity of medical care can in
principle be undertaken in this conceptual framework.
Second, the role of schooling in this framework has been
debated extensively; better schooling correlates positively
and strongly with better health, but the extent to which
schooling (however measured) causes better health out-
comes is not well understood (4). Third, health status is
multidimensional, and various choices may differentially
influence different aspects of health; some choices (eg,
exercise) may influence positively a range of aspects of
health, while others (eg, prescription drug use) may con-
tribute positively to some aspects but negatively to others
(eg, via adverse side effects).

Empiric considerations

To be useful in forming policies and interventions,
the Grossman model’s conceptual framework must be
supported by data. Unfortunately, there are nontrivial
empiric impediments to understanding the parameters
of the Grossman model, which is a reason why the health
production function has been termed a fantasy equation
(5). Significant progress has been made in the empiric
understanding of health production relationships dating
back to the first serious empiric work in the field (6); how-
ever, the limitations of using this analytical framework
are as notable as the successes. Some of these empiric
impediments include the following:

1. The availability of individual-level data on health,
health-producing behaviors, and related phenome-
na has grown substantially in the 40 years since
Grossman’s original work was undertaken. However,
the usefulness of such data has not grown commen-
surately. Whether the data are from government
records or from health care administrative records,
confidentiality regulations or other logistical issues
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often preclude linking these data to information
on constraints, incentives, and environments faced
by people. Without such information, the statistical
obstacles to understanding relationships that produce
population health will be formidable.

2. Data on aggregates of people are less constrained by
confidentiality considerations, but there are limits on
what can be learned from studying data obtained at
aggregate levels because of ecologic fallacy (drawing
inferences about people on the basis of empiric analysis
that uses aggregate data) and related considerations.
There is considerable population heterogeneity in the
opportunity sets that people face, the social and envi-
ronmental contexts that they occupy, and their prefer-
ences for health and other valued outcomes. Relying
on aggregates of data (eg, geographic aggregates like
census tracts or counties) could obscure potentially
important within-aggregate heterogeneity.

3. Although considerable information is available on the
health-related choices made by people, the Grossman
model forces the recognition that such behaviors are
self-selected (eg, because of differences in preferences
across a population) rather than exogenously or ran-
domly assigned. Consequently, simple regressions
of health outcomes on health-related choices do not
reveal the causal mechanisms fundamental to the
Grossman framework. To circumvent such consider-
ations of self-selection, it may be more instructive in
some cases for policy making to directly relate health
outcomes and opportunity sets (eg, by estimating the
reduced-form health production function described
above), thus avoiding or mitigating some of the con-
cerns about self-selection. For instance, although it
may be interesting to understand the causal relation-
ship between milk consumption and various health
outcomes, it might also be interesting to know — and
may be easier to learn — whether dairy support or
policies for vitamin D fortification affect health, albeit
indirectly. Yet the obstacles identified above often pre-
clude the linkage of suitable data on the opportunity
set measures to personal data on health outcomes and
other characteristics.

4. Even if these issues were resolved, there remain fun-
damental measurement issues. One issue is to recon-
cile the ideal conceptual measures of personal health
with those available in our data. Another is how to

summarize a heterogeneous distribution of health in a
population in order to quantify “population health” in
any particular instance.

Producers and Institutions in the
Production of Population Health

Incentives and the production of health across sectors

The production of population health arises from the
activities of population members producing health at
the personal level, albeit influenced by and involved in
social and natural environments in which such productive
behaviors may be undertaken and interact socially. In this
paradigm, “sectors” only “produce” health to the extent
that their actions shape a person’s social and environmen-
tal contexts: “sectors” don’t produce health, people do.

If this personal health production paradigm is accepted,
then what specific empiric meaning should be given to the
notion of the “multisector production of health”? Without
abandoning this term — it is useful to the extent that it
has served to draw attention away from the health care
sector, per se, as the “sector” from which population health
outcomes arise — what specific interpretation can be given
that is consistent with the personal-based model of the
production of health? Instead of conceiving sectors as “pro-
ducers” of population health outcomes, these different sec-
tors and their activities ought to be viewed as promoters
or inhibitors of improved population health outcomes. This
seems reasonable to the extent that the policies and activi-
ties in which they engage establish incentives or disincen-
tives that influence a person’s choice of health-producing
inputs (ie, affect a person’s time, money, and other factors
that define their opportunity sets). Consequently, PPH
means deploying resources to create incentives. In essence,
this framework provides economic and social actors with
self-serving reasons to change the way business is done so
that those clients affected within their spheres of activity
might come to face new and (presumably) stronger incen-
tives to make healthier choices.

The textbook version of this approach is an economy that
produces “guns and butter” and that is constrained in the
quantities of these commodities that can be produced by
the quantities of resources (eg, labor, materials) available
at any time in that economy. In this instance, however,
“health” and “X” substitute for guns and butter as the 2
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outputs of our sector, and the “health” outputs arise indi-
rectly via the health-producing activities of the clients of
this sector. For example, the activities of the K-12 educa-
tion sector influence clients’ health production activities
but also affect, for example, their math and reading scores
and college acceptance rates.

In this 2-commodity world, the mix of “health” and “X”
that actually emerges is dictated by the incentives pro-
ducers have to channel productive resources into these
activities. In general, market or political forces or both
will determine these incentives, but we recognize that
policy interventions such as PPH can modify the nature
and magnitude of the incentives that would be determined
by market forces on their own (eg, agricultural policy, in
the form of higher price subsidies or supports, would be
expected to sway the production balance more toward
butter). For instance, in the absence of a PPH strategy,
the sector in question may have little or no incentive to
provide incentives for its clients to produce health. A suc-
cessful PPH strategy modifies the incentives facing this
sector, resulting in an outcome that implies more “health”
at the necessary cost of less “X.” The practical issue is how
incentives can be most cost-effectively provided to the vari-
ous sectors, so that those sectors in turn provide incentives
to their respective clients.

Examples

Consider the range of activities in which K-12 policy
makers engage that have potential implications for the
health-producing activities of their clients. Considering
the budgetary constraints and regulatory environments
they face, K-12 school boards and administrators enact
policies to achieve outcomes across a range of objectives
(eg, test scores, dropout rates, vending machine and cafe-
teria offerings, foreign language classes, athletic team per-
formance). The activities that contribute to these outcomes
entail various incentives and disincentives for students to
make health-producing choices. In the PPH context, pay-
ing for better population health outcomes via activity in
the K-12 sector entails using financial and political muscle
to change the importance that school boards and admin-
istrators attach to the outcomes they produce (eg, more
focus on physical education, less on after-school clubs) and
the regulatory environments in which they operate (eg,
bans on soft drink machines, sponsorships). Over time
the investments in after-school clubs could culminate in
enhanced levels of human capital of the participants which

in turn could enhance health-producing activities in the
adult years.

These same principles apply in more specific contexts,
and are illuminating when considering how various “sec-
tors” of the economy (private and public) may be provided
incentives via PPH strategies to engage in activities that
result in incentives for people to engage in healthier
behaviors. Transportation departments can invest more
in highway beautification or in road safety; environmental
and natural resource agencies can invest more in protect-
ing endangered species or in preventing contamination of
air and water; businesses can invest more in decorative art
or in workplace wellness and fitness programs. The moti-
vations for such differential investment strategies arise
from the manner in which the various PPH strategies are
implemented.

Two considerations are noteworthy. First, there are
tradeoffs because of the ultimate scarcity of productive
resources, at least in the short run; more production of
health comes at a cost of less production of “X.” Second, the
mix of “health” and “X” produced does not arise randomly
but rather by purposive choices made in the existing incen-
tive structures by the people who are the clients of the sec-
tors in question. Understanding how PPH strategies can
modify existing incentive structures that are established
implicitly or explicitly by the respective sectors — as well
as the social and economic contexts that influence health
that are under the purview of these sectors — is essential
if the PPH approach is to be successful.

Summary

Incentives matter. People make health-producing choic-
es in light of the opportunity sets they face. Public and
private sector institutions directly or indirectly establish
incentives for people to be more or less healthy because of
the incentives they themselves face. Consequently, PPH
ultimately implies that financial, political, regulatory, and
other resources must be deployed strategically to change
the incentive structures to which people and institutions
respond in their day-to-day activities. Considerations of
the practicalities of how such incentive structures can be
modified — and recognition of the tradeoffs that may be
entailed in effecting such modifications — ought to be near
or at the top of the PPH research agenda.
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Abstract

Population health can be affected by implementing
pay-for-performance measures with key players. From a
social marketing perspective, people (both consumers and
managers) have choices and will do what they perceive
enhances their own self-interest. The bottom-up focus
of social marketing begins with an understanding of the
people whose behaviors are targeted. Desired behavior
results when people perceive that they will get more value
than the cost of behaving and when the resulting offer is
perceived to be better than what is obtainable through
alternative choices. Incentives should be offered to con-
sumers; managers should receive motivation for their
own behavior and understand how to motivate relevant
consumers. Pay can be monetary or nonmonetary, tangible
or intangible. Everyone is paid for performance. Some are
paid well enough to behave as desired; others are offered a
poor rate of pay and choose not to behave.

Organize policy and strategy so that self-interest
does what the community requires.

Adapted from LeGrand (1)

Introduction

This article is one in a series published by Preventing

Chronic Disease (PCD) that discusses pay for performance
(P4P). It considers social marketing as a well-developed
managerial paradigm that can contribute to the key com-
ponents of P4P as it, in turn, contributes to improving
population health. Policy makers who show discomfort in
engaging in P4P are not avoiding it but are merely paying
poorly and allowing alternative choices a more favorable
standing. From a social marketing perspective, the ques-
tion driving this series of PCD articles is not “Should we
use P4P to improve population health?” but “Should we
execute P4P well or poorly?”

According to the concept of social marketing, people have
choices and will act to enhance their own self-interests in
the constraints of time and place. Any behavior takes place
in a setting where alternative choices are available, and
each is a combination of short-term and long-term costs
and benefits assessed by someone with a personal (often
intuitive and implicit) calculus who weighs the choices on
the basis of their component features. A P4P offer is cho-
sen if perceived as the best available deal; if not chosen,
then either the “pay” was inadequate or the required “per-
formance” was too demanding. In this article, I consider
the importance of providing appropriate incentives both
to managers and consumers and of assisting managers in
motivating relevant consumers.

Certain terms will be used throughout this article.
People applies to both consumers and managers, con-
sumers describes people who ultimately behave to shape
population health metrics, and managers describes people
who can influence the social and physical environmental
conditions that make it more or less difficult for people to
behave in a certain way. Managers should be motivated
to behave as desired, and, in turn, to motivate. Managers
exist at many levels (eg, policy makers, manufacturers,
teachers, grocers, restaurateurs, counselors). Often, dispa-
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rate actors need to work together. In some cases actors will
see a common P4P that benefits each, but often each actor
requires a P4P offer that provides an individual benefit.

Behavior refers to the observable and measurable action
that must occur at the individual level to establish the
desired population health metric. Developing awareness
and attitude are useful and often necessary, but are not
sufficient. P4P may be new to population health, but
the concept of appealing to self-interest in exchange for
behavior is quite old and is the basis of large parts of 2
core disciplines: economics (2) and psychology (3). Public
health issues such as tobacco, drug, and alcohol abuse
have long built upon a base of behavior change and posi-
tive reinforcement (4,5), but the introduction of P4P into
population health has been recent (6).

In commercial marketing, a consumer is offered the
opportunity to “perform” an act — for example, purchas-
ing and consuming a soft drink — and is then “paid” or
rewarded with a result — in this case, refreshment and a
jolt of energy from the sugar and caffeine. In public health,
a person is offered the opportunity to “perform” an act
— for example, wearing a seat belt — and is then “paid”
or rewarded with a result — in this case, an enhanced
feeling of safety. In both examples, if the person finds the
P4P exchange pleasing, then he will continue to perform
and to be paid.

In each case, managers also should be paid to perform.
The grocer is paid to stock a soft drink and may be paid
more to display it more prominently than soft drinks pro-
duced by that company’s competitors. Engineers are paid
to develop a seat belt that is easy to use and may be paid
more if it also is comfortable to wear. Pay may be mon-
etary or nonmonetary, such as through the esteem of one’s
peers for a job well done.

Population health focuses on managing distal mac-
rolevel dependent variable metrics, such as percentage
of the population that is obese. Although 90% of health
determinants result from individual behavior and social
and physical environmental conditions (7), 95% of health
expenditures go to treatment rather than prevention (8).
In the past, P4P has focused on offering financial incen-
tives for health care organizations and personnel, but an
emerging view of population health recognizes that P4P
must also include rewarding managers of nonmedical com-
ponents of social and physical environments (9).

Social marketing considers the same metrics, but depen-
dent variables are more likely to be specific, proximal,
microlevel behaviors, such as amount of exercise per week.
Managers are rewarded for creating an environment in
which exercise can more easily take place; consumers are
rewarded for exercising.

Social marketing and population health are comple-
mentary. Population health has the goal of changing
macrolevel societal metrics. Social marketing is silent as
to the selection of metrics but provides strategic insights
on how to reach the goal by considering several micro-
level individual behaviors that should be changed or
maintained to accumulate to a macrolevel societal change.
Population health policy makers decide on resource alloca-
tions with respect to segments of the population and met-
rics to change. Social marketing practitioners contribute
by developing efficient and effective strategies that lead to
behavior changes.

Marketing and Social Marketing

Three general tools are used to manage public health
behaviors: education, enforcement, and environment
(10,11). Education primarily uses messages to inform
and persuade but occasionally can reinforce behavior.
Enforcement uses the law to coerce, punish, or threaten
to punish in exchange for appropriate behavior. The envi-
ronment 1s used to reward desired behavior, to increase
benefits, to decrease barriers for desired choices, and to
decrease the hassles of daily life. Social marketing is used
to manage the environment so that appropriate behavior
will result. Although this simple categorical scheme can be
used to provide an introduction to social marketing, reality
1s more ambiguous.

Marketing is “the activity, set of institutions, and
processes for creating, communicating, delivering, and
exchanging offerings that have value for customers, cli-
ents, partners, and society at large” (12). Social marketing
is the application of commercial marketing to nonbusiness
situations. The exchange is the fundamental relationship
on which market systems are built. Strategies begin with
a bottom-up focus that leads to an understanding of the
people whose behaviors are being targeted.

In the past, much of what has been called “social mar-
keting” in public health has not been marketing but rather
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has been limited to communications (13). Although many
communications cases self-define as “social marketing,”
few cases are consistent with the previous definition. This
distinction is crucial if social marketing is to contribute to
P4P.

The environment can encourage exchange through the
development of a choice with comparative advantage,
favorable cost-benefit, and the convenience of time and
place. After the choice is developed, messages are used to
describe and advocate. Marketers manage through the use
of the 4 P’s (product, price, place, and promotion):

* The product consists of the bundle of “goods,” or ben-
efits, that a person receives in return for the desired
behavior. Anything received is considered P4P and can
be monetary or nonmonetary, tangible or intangible.

* The price consists of the bundle of “bads,” or costs, that
a person incurs to receive the goods. These also can be
monetary or nonmonetary, tangible or intangible.

e The place considers the time and location for the
exchange to occur. It can be a benefit or a cost, depend-
ing on its convenience.

» The promotion consists of the messages that announce
the proposed exchange (the product, the price, the place,
and the desired behavior).

The development of the package of costs and benefits
must be considered in the desired behavior of both the
manager and the consumer.

P4P can be seen as an example of an instrumental stim-
ulus—-response—reinforcement model. The presentation of
the offer through messages is the stimulus, the desired
behavior is the response, and the delivery of the package
of goods and bads is the reinforcement. Social marketing
gives the manager a tool kit for developing a favorable
package of stimuli and reinforcers.

Other major foci that social marketing brings to P4P are
an understanding of the following concepts:

* The person. Social marketing begins with a bottom-up
focus to develop an understanding of people who should
be motivated. Barriers that keep behavior from occur-
ring are key and may include environmental difficulties
and the hassles of daily life. Motivating benefits emerge
from an understanding of the barriers and the desired
behavior. After understanding barriers and benefits,

descriptors can be developed on the basis of, for example,
demographics, psychographics, and geographics.

¢ The segment. Marketers divide people into groups with
similar needs, motivations, barriers, or behaviors, with
the goal of maximizing pursuit of the population metric.
A segment may be a group that is easiest to target or one
that is disadvantaged in some way.

e The competition. Whenever there is free choice there
is competition, yet too often this is ignored by managers.
Broccoli or a jelly doughnut. Safe or risky sex. Binge or
moderate drinking. Without understanding the alterna-
tive choices and their appeal, the offer may be too weak
to be accepted.

e The position. The offer must be developed so that it is
perceived as the most desirable choice possible at the
moment of decision making.

¢ The exchange. An offer of P4P is made.

These points appear to focus on consumers, but they are
equally valid for managers who need to overcome barri-
ers in their own hassled lives, who work with insufficient
resources, who make decisions from a set of competing
alternative opportunities, and who realize a positive out-
come for their own careers and organizations.

A Social Marketing View of “Pay”

In the stimulus-response-reinforcement model, pay
is the reinforcement. Social marketing considers pay in
several ways:

¢ Monetary and nonmonetary, tangible and intan-
gible benefits and costs. Employees may receive the
financial benefit of reduced insurance payments if they
join a workplace wellness program, but they also may
receive recognition for achieving weight loss, social sup-
port for joining a walking club, or the ability to more
easily play active games with their children. Costs can
also be monetary or nonmonetary. These include time
(it takes too long to work out), hassle (it takes 2 buses in
each direction to use the gym), or ego (embarrassment at
showing one’s overweight body).

¢ Cost-benefit relationship. Often people do not behave
as desired because they are unwilling to do so. The per-
ceived bundle of benefits must exceed the perceived
bundle of costs. Pay is the benefit relative to the cost and
cannot be considered in isolation.

¢ Competitive alternative choices. In a free-choice
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society, the cost—benefit package must be perceived to be
more favorable than all alternative choices.

e Short-term versus long-term costs and benefits of
all choices. Although policy makers may consider long-
term good health to be the ultimate pay, consumers and
managers often are short-term maximizers. In a simple
world there may be only 2 choices: good and bad. “Good”
choices, such as exercising and eating healthfully, have
short-term costs (eg, learn to cook, recover from pain-
ful exercise), and the eventual benefits of good health
are large, distant, and not guaranteed. “Bad” choices
such as playing video games and eating pizza have
short-term benefits (eg, it is fun, it tastes good), and the
eventual costs of poor health are large, distant, and not
guaranteed. Inspiring people to engage in behavior with
long-term benefits or short-term costs when competitive
offerings promise instant gratification is difficult. The
“tyranny of small decisions” (14) explains that there are
many opportunities during the day for immediate grati-
fication (fast-food breakfast, 10:00 AM doughnut, evening
video game with ice cream), and these often keep people
from moving toward their long-term goal of good health.
P4P should consider immediate and future pay relative
to the cost—benefit of the desired and the competitive
choices.

A Social Marketing View of “Performance”

In the stimulus—response-reinforcement model, per-
formance is the response. Stages-of-change models have
long been suggested in both marketing and public health
strategies (15), and managers typically express their
performance goals relative to these dependent variable
responses. Marketing managers understand that behavior
is what ultimately must change. Therefore, to contribute
to changing population health metrics, P4P must focus on
behavior.

Performance requires an examination of the barriers to
behavior. Considering benefits without first understand-
ing barriers can result in a weaker stimulus for change.

Barriers must be overcome before benefits are offered.
Often people do not behave as desired because they are
unable to do so. A consumer may desire the benefits
offered by an employer’s wellness plan but may not be
able to move toward behavior change until the barriers
(eg, lack of ability to cook, lack of proper exercise attire,

fear of injury from exercising, an already overburdened
and hassled life) are reduced. Once barriers are reduced,
cost—benefit can be considered.

A potential failing of P4P can be misunderstanding the
desired performance. An example of this is the use of P4P
in health care cases when the terms of the exchange were
not properly stated. Some medical facilities and physicians
may have performed to maximize number of patients seen
or to maximize pay on a per capita basis, rather than to
maximize wellness of patients. Prospective exchange part-
ners will interpret the offering through their own lens of
self-interest. P4P can be a powerful tool, but it is expensive
and must be used with great care.

Who Needs to Receive P4P?

In considering P4P, marketers target 2 types of people
in terms of population health metrics: consumers, already
discussed extensively, and managers.

Managers are the stewards of social and physical
environments but also are people who respond or resist.
They too exist in a world of barriers, insufficient benefits,
continual hassles, and strong competitive pulls on scarce
financial and time resources. At each level of management
there is a person who needs to be motivated to behave and
who also needs to motivate other people. The 4 P’s are rel-
evant for both the consumer and the manager.

A manager’s self-interest is driven by both the needs
of the organization and personal needs. Organizations
provide incentives for their managers through pay, perfor-
mance incentives, personnel reviews, promotions, and the
esteem of cohorts and more senior members of the organi-
zation. If these incentives are properly crafted, managers
will behave in their own self-interest to further the greater
interests of the organization. The organization acts in its
own self-interest by motivating its managers to achieve
the organization’s goals.

For example, until recently most firms did not see
the benefit to the firm of providing wellness programs
for employees. “We tried to get firms to adopt wellness
because it was the right thing to do, but that failed. Now
we show them how it reduces costs and increases profit,
and that works” (16). P4P has been demonstrated to show
savings of more than $5.50 in medical costs and reduced
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absenteeism for each dollar invested in workplace well-
ness programs (17). Employers are managers who need to
be motivated and also should motivate others.

Three major segments of both consumers and managers
exist:

* Those who are prone to behave appropriately, and are
able to do so, may need only messages to remind them.

* Those who are resistant may need the force of law as
motivation (11).

* Those who are aware and motivated but who are unable
to behave may be the segment most likely to respond to
P4P. Reducing barriers and increasing benefits among
those who are unable or unwilling may provide sufficient
environmental change to allow behavior to occur.

Some Concluding Thoughts

In 2000, the Wisconsin Department of Transportation
chose alcohol-related crashes as a metric of concern. After
extensive research, talking to the target of single men
aged 21 to 34 years who drove while impaired, Road Crew
emerged as a fee-based ride program in rural communi-
ties. The program provided consumers limousine rides to,
between, and home from taverns so that they would leave
their vehicles at home. In the past, men were not able to
admit to their friends that they were too drunk to drive,
but now they could be seen as “cool” because they used the
limousine. In P4P terms, men were paid with an evening
of rides in a limousine in return for the performance of
not driving.

This program to change proximal behavior was mea-
surable. It was aimed at the population segment most
likely to have a motor-vehicle accident while impaired,
offered a favorable exchange, and gave more than
85,000 rides in 6 communities over 5 years. It prevented
approximately 140 motor-vehicle accidents, reduced
motor-vehicle accidents by 17% in relevant communi-
ties, saved the citizens of the state approximately $30
million, and was financially self-sustainable (primarily
from ride fees). The population health top-down perspec-
tive determined the macrolevel goals, while the social
marketing bottom-up perspective led to an understand-
ing of the people whose behavior needed to change and
the environmental changes that were needed to facilitate
the behavior change (18).

Population health performance metrics can be achieved
through paying for specific performances. Programs can
be developed through the use of social marketing and its
4 P’s. From a social marketing perspective, for P4P to suc-
ceed it must accommodate self-interest. The pay may be
monetary or nonmonetary but must exceed the cost of the
behavior, be better than that offered by alternative choic-
es, and show a short-term as well as long-term benefit.

Much public health work has focused on telling people
what to do, under the assumption that if people knew
what to do, they surely would change their behaviors to do
what is “right.” This has led to less than ideal results, and,
in turn, a call for P4P. Perhaps an adoption of the social
marketing paradigm can lead to a greater effect from P4P
and to more population health successes. Every choice has
costs, benefits, and competitive options. It is the task of
policy makers to establish the terms of P4P so that they
are likely to be accepted by consumers and managers.
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Abstract

The potential for population health reform could be
enhanced by assessing whether we have made the most of
policies and resources already available. Opportunities to
promote population health independent of major changes in
resources or public authority include the following: enforc-
ing laws already in effect; clarifying and updating the appli-
cation of long-standing policies; leveraging government’s
and the private sector’s purchasing and investment clout;
facilitating access to programs by everyone who is eligible
for them; evaluating the effectiveness of population health
programs, agencies, and policies; and intervening to stop
agencies and policies from operating at cross-purposes.

Optimizing Existing Resources to Improve
Population Health

Proposals to improve the health of Americans typically
rely on substantive changes in public policy, additional
dedicated resources, or both. For example, some public
health leaders have proposed dedicated funding for a
“wellness trust.” Accomplishing large-scale changes in
law, regulation, and funding usually requires mobilization
and negotiation among powerful interests and compet-
ing priorities, often with uncertain outcomes. Moreover,
economic downturn makes resources scarce, and political
partisanship makes consensus remote.

Population health policy reformers could also assess
whether government agencies have made full and intend-
ed use of the policies already in effect and the resources
already available. While the chronic underfunding of
population health in the United States calls for new
policies and programs funded with new resources, better
implementation of existing policy may not require new
resources. Officials, interest and advocacy groups, and
the media need to understand the extent to which public
agencies have executed current policies, optimized the use
of available resources, and learned from rigorous evalua-
tion using the best available methods. Government also
needs to make the most of the authority it already has,
better direct the private resources at hand, and get more
performance out of current policy assets.

Such assessment, rigorously conducted, is likely to find
some work that, done better, would free up resources;
activities that should be stopped; and programs that
require more investment. Moreover, a proper assessment
would suggest how additional resources could be used in
ways that multiply benefits. A tobacco tax, for example,
deters consumption and can simultaneously fund preven-
tion. Obesity prevention advocates now support similar
taxes on sweetened beverages to reduce use and fund
nutrition programs (1,2).

Proven, funded measures exist that can enhance the
health of Americans without new laws or with carefully
targeted new funding. Enforcing and publicizing these
measures is likely to make a difference. This is the
thinking, for instance, behind states’ “click it or ticket”
campaigns to enforce long-standing seatbelt laws and
social marketing around enforcement of drunk-driving
laws. Similarly, parents are beginning to organize to
ensure that schools provide their children the physical
education that states already require.
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Opportunities also exist to apply existing policies and
funding streams in ways that could be more effective. For
instance, administrative changes in the US Department
of Agriculture food stamp education program would allow
states to use these dollars to support community envi-
ronmental changes (now explicitly proscribed) (3), and
administrative simplification could greatly facilitate the
enrollment of children in the Children’s Health Insurance
Program (4).

Government and private organizations that have con-
verging interests in improving health could undertake
assessments that range more widely than those suggest-
ed in this article. Such assessments are needed to iden-
tify political and financing strategies that could reduce
impediments to making better use of existing authority
and funds. Many of these impediments are deeply rooted
in the politics of interest groups and inter- and intra-
governmental relationships. However, identifying these
impediments systematically and devising ways to address
them are outside the scope of this article. Moreover, some
apparent opportunities to improve health that emerge
from systematic assessment may not, on analysis, gen-
erate benefits that justify the political effort to achieve
them. The purpose of what follows is to clarify the poten-
tial to improve population health by using existing policy
and resources.

Enforcing Existing Health-Promoting Laws
and Regulations

Implementing policy that has already been enacted
offers an opportunity to improve population health.
For example, physical education and nutritional con-
tent of food in schools are covered in school wellness
policies required by the Child Nutrition Act and by
many state laws (5,6). Without local school champions
and active parental involvement, good intentions often
have been undercut by failed execution or compro-
mised by competition for space in the school day for
other subjects (7). Similarly, Medicaid requirements to
provide preventive services for children are commonly
ignored. The same is true for many environmental laws
and regulations that affect air quality (8), smoking in
public places (9), consumer protection with regard to
toys and household items, and pedestrian and cyclist
safety (10).

Clarifying Expectations for “Community
Benefit” From Nonprofit Hospitals

An opportunity to improve population health lies in
how the Internal Revenue Service (IRS) and state attor-
neys general construe the “community benefit” provided
by nonprofit hospitals and health plans as a condition of
their tax-exempt status. Historically, these community
benefits (estimated at $30 billion annually nationwide)
have been poorly defined and inconsistently reported and
quantified (11). Three schools of thought have dominated.
A traditional regulatory view equates community benefit
narrowly with “charity care” (free or discounted episodic
care, usually in hospital emergency departments) for low-
income patients who cannot pay some or all of the cost. A
mainstream perspective in provider organizations counts
charity care plus research, health professionals’ education,
and losses on underreimbursed public programs such as
Medicaid. A population health perspective, in contrast,
views community benefit as a wide array of community
health improvement activities, determined by assessing
local health needs (12).

Recently, IRS described 2 categories of activities that
may be reported on IRS Form 990 for tax-exempt organi-
zations: “community benefit,” comprising the regulatory
and provider perspectives described above, and “commu-
nity building,” which includes many of the programs
considered community benefit from the population health
perspective. IRS intends to analyze 2 years of reporting
results before finalizing its requirements. Some popula-
tion health advocates worry that IRS may determine that
community health improvement activities do not count
toward community benefit expenditure expectations. In
that event, a traditional health fair (where uninsured peo-
ple are screened free of charge for disease but not followed
for treatment) might count, but a large-scale, multiyear,
multisector community health initiative to reduce obesity
might not qualify. In that case, nonprofit health organi-
zations would have no incentive, other than a mission
commitment, to pursue population health improvement
initiatives. If IRS makes clear that comprehensive, com-
munity-based primary prevention activities and com-
munitywide clinical improvement activities are included
as community benefit — and if health care reform at the
national or state level gradually reduces the need for tradi-
tional charity care — hundreds of millions, even billions, of
dollars could become available for population health.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and
does not imply endorsement by any of the groups named above.

2 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2010/sep/10_0055.htm



PREVENTING CHRONIC DISEASE,

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 7: NO. 5
SEPTEMBER 2010

Using the Purchasing and Investment
Power of Government and the Private
Sector

Another largely untapped resource is the considerable
power that public entities have to improve health through
their purchasing and investment practices. Many of these
actions can be carried out by executive order or by man-
agement discretion.

Public agencies wield enormous purchasing power. Two
opportunities involve healthy nutrition and environmental-
ly responsible materials procurement. Government agen-
cies can model and reward the purchase of healthy foods
through the way they administer federal and state nutrition
programs (the Special Supplemental Nutrition Program
for Women, Infants, and Children; the Supplemental
Nutrition Assistance Program, school meals) (13). Public
organizations can directly promote health by selecting
healthier foods for their vending machines and cafeterias;
purchasing fresh, sustainably (and locally) farmed pes-
ticide- and antibiotic-free foods; and labeling nutritional
content (13). Public agencies can vigorously control the
public purchase of supplies containing toxic materials
with adverse health consequences, such as mercury, lead,
bisphenol A, and polyvinyl chloride.

Similar health-promoting strategies could be incorpo-
rated into the investment policies of public pension and
investment bodies. Investment standards can be disin-
centives to socially negative activities (production, sales,
and marketing of tobacco and firearms, for example) or
promote socially positive activities (economic development
and green jobs) (14).

By promoting health through purchasing and invest-
ment strategies, government could reinforce and
encourage the adoption of similar standards in the private
sector. Private organizations, both for-profit and nonprofit,
wield considerable purchasing and investment power,
though it is not as concentrated as that of government.
On the other hand, the private sector operates with fewer
constraints than government. Many large companies,
particularly those with global reach, already have adopted
corporate social responsibility policies governing their
environmental, employment, economic, and human rights
impacts. They have formed trade associations and initi-
ated partnerships with universities and nongovernmental

organizations (such as Health Care Without Harm) to
advance these policies and change purchasing practices.
The changes adopted by such private companies, and in
turn by their supply chains, extend all the way to original
producers and to their employees and communities.

Moreover, investment practices of private and nonprofit
organizations can also promote health. Nonprofits are a
particular opportunity because many of them are funded
in part by government and are sensitive to its goals, and
others receive substantial funding from endowed foun-
dations, many of which are making socially responsible
investments. Although not as powerful as large public
employee investment funds, their practices could still
influence the prevailing sense of acceptable and appro-
priate investment policies. Evidence is mounting that
socially responsible investment funds — those that screen
out tobacco and firearms and sometimes alcohol and por-
nography — perform equivalently to general equity funds
(15,16). More nonprofits are moving to invest proactively
in community redevelopment and other activities that
involve social determinants of health.

Enrolling the “Eligible but Not Enrolled”
Populations in Public Programs

“Eligible but not enrolled” identifies the millions of
low-income people who are qualified for but not enrolled
in public benefits, including health insurance, food and
heating assistance, and social services. An estimated 25%
of people who are eligible for Medicaid and the Children’s
Health Insurance Program (17) and 34% of those eligible
for food stamps (18) are not enrolled in these programs.

Many federal and state dollars are unspent because
of inadequate public management rather than political
conflict or efforts to control spending or reduce fraud and
abuse. Reasons include poor communications, stigma, and
administrative barriers to enrollment. Public organiza-
tions and the private contractors they hire to administer
programs erect such barriers as frequent requalification
periods, lengthy application forms, complex documenta-
tion requirements, multiple in-person interviews, inac-
cessible venues for application, linguistic and cultural
barriers, or lack of public information (19). Whatever their
causes, these barriers often waste time and money in ways
that can be calculated.
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Food stamps, for example, are 100% federally funded
(not counting a small state administrative cost) and gen-
erate $1.80 in economic activity for every dollar expended,
yet only recently have states acted to facilitate enroll-
ment (19). Similarly, electronic eligibility determination
and application filing have expanded coverage for eligible
people and lowered administrative costs (4,20).

Increasing the Efficiency, Effectiveness, and
Yield of Government Programs

Resources and authority are wasted when ineffective
tactics are employed, interventions are poorly designed or
targeted, agencies and policies work at cross-purposes, and
evaluation of what works is not timely or well integrated
into practice. Many public policies, moreover, undermine
population health (for example, abstinence-only education,
subsidizing commodity crops that contribute to obesity,
and preventing disparagement of “bad food” as a condition
for receiving US Department of Agriculture funds).

Interagency coordination to achieve mutual health goals
is frequently recommended but infrequently practiced. A
notable example of coordination is the California Strategic
Growth Council, in which the state’s agencies for health
and human services, environmental protection, business
and transportation, and natural resources coordinate their
efforts related to sustainability and health-promoting
changes to the built environment.

Broad-based general community planning offers
additional opportunities to improve population health.
Concepts such as health impact assessments of govern-
ment policies and actions represent the European tradi-
tion of health in all policies. These concepts inform the
new Healthy People 2020 goals for the nation. The public
health planning groups established to help California
implement its greenhouse gas emission standards also
employ these concepts (21,22). Provisions in a small
but increasing number of general plans and redevelop-
ment district plans across the country promote health by
increasing the walkability and bikeability of communi-
ties, improving air quality, and supporting more grocery
stores and parks (23). Some communities have estab-
lished joint-use agreements that link assets of different
organizations, such as school athletic fields and county
parks, that contribute to health.

Using the Evidence to Design and Target
Policies Effectively

Assessment of potential for making better use of exist-
ing policy and resources would benefit from more rigor-
ous evidentiary standards for health interventions that
affect populations. Large-scale community health inter-
ventions often have been criticized for lack of a scientific
evidence base. Moreover, arguments among experts about
appropriate methods for evaluating population health
interventions have impeded use of the most persuasive
contemporary tools of evaluation, especially systematic
reviews that make careful use of both experimental and
observational research designs. For example, systematic
reviews conducted for the Centers for Disease Control and
Prevention’s Guide to Community Preventive Services have
demonstrated the effectiveness (as well as the absence of
evidence of effectiveness) of numerous public health mea-
sures (2,24,25). Another example is a systematic review
by the Campbell Collaboration that found that the widely
used Drug Abuse Resistance Education program is not
effective, thus establishing an argument for reallocating
funds. Similarly, the Institute of Medicine’s Committee on
an Evidence Framework for Obesity Prevention Decision-
Making is developing recommendations that take account
of the best evidence in an area in which advocacy some-
times has been ahead of science.

Incentive programs could be assessed for their contribu-
tion to population health. For instance, payment-for-per-
formance schemes could reward improved performance in
targeting clinical preventive services to reduce disparities
that result from race and socioeconomic status.

Practicing What You Preach: Government
as Example

Public agencies’ practices could be assessed to measure
the extent to which they embrace risk reduction and harm
reduction (such as eating healthy food, using clean nee-
dles, and encouraging condom use), openly acknowledge
and address health issues (such as domestic violence and
workplace safety), and reward behavior that contributes
to health (such as economic development, public transit
as a substitute for automobile use, environmental justice).
By assessing its role in promoting health, government
could set an example for private-sector organizations and
nonprofits.
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Indeed, private and nongovernmental organizations may
more easily make health-promoting organizational chang-
es that reflect the aims of public policy. Nongovernmental
organizations have some latitude in deciding how to
implement public policy — for example, prohibiting indoor
smoking, sorting recyclables, providing ergonomic assess-
ments for workers, subsidizing mass transit, or ensuring
regular breaks and family leave. Moreover, nongovern-
mental organizations could also lead through voluntary
practices — for instance, offering lactation spaces for
breastfeeding mothers, stocking healthy food in vending
machines, opening stairwells for regular use, providing
bike stalls and showers, subsidizing gym memberships, or
encouraging people to stay home when they are infectious.
Such voluntary action could prompt public organizations
to adopt similar measures.

Conclusion: Get More out of What We've
Got

The United States faces enormous population health
challenges. Policy change and reallocation of public
resources are essential to improve population health.
Assessment is the first step in making existing policy and
resource allocation more effective. Assessment, at every
level of government, in nongovernmental organizations,
and in communities, is necessary to select opportunities
to improve population health and then devise political and
reallocation strategies to attain them.
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Abstract

The appeal of pay-for-performance in health care derives
from the conceptual view that paying doctors and hospi-
tals more to deliver better care will encourage them to
deliver better care. What lessons can be learned from the
successes and failures of pay-for-performance in health
care settings that apply to pay-for-performance in popula-
tion health? We argue that pay-for-performance requires
conditions that are not easily met in population health
settings. Pay-for-performance has focused on narrow
clinical problems whose success depends on identifiable
actors with the motivation and resources to change clinical
processes or outcomes. In contrast, population health has
broad goals, many antecedents, and no single, identifiable
fiduciary (a person who holds assets in trust for a benefi-
ciary). Nevertheless, with careful attention, conditions for
successful pay-for-performance in population health might
be met.

Introduction

One reason pay-for-performance has been adopted in
health care is that people like the idea that doctors or
hospitals should be rewarded for high-quality care. They
particularly hate the reverse: that doctors and hospitals
get paid regardless of the quality of care they provide.

Indeed, the appeal of pay-for-performance in health care
is sustained even in the face of at least 2 other conceptual
issues that might argue against it. First, societal views of
financial incentives are mixed. Paying people more to do
what they were supposed to do in the first place conflicts
with notions of professionalism. Should we pay doctors
more to treat patients well when treating them well should
be the minimal standard? Might putting a price on a pro-
fessional goal to promote its success cheapen its value,
rather than enhance it (1)? Could financial incentives
applied in some settings crowd out professional behavior
in others, causing elements of care that lack incentives to
become neglected?

Second, explicit incentives may undermine intrinsic
motivation and professionalism and thus are rarely used
in other professions. Although there are exceptions (eg,
sales representatives, financial managers, and some teach-
ers and athletes), rather than being praised for the clever
ways these financial arrangements align stakeholder inter-
ests, explicit incentive systems are often scorned for their
failures or their unintended consequences. In general, we
are comfortable with market-based incentives that reward
those who build better mousetraps, but professions rarely
use explicit systems. Against this backdrop, the firm hold
taken by health care pay-for-performance systems, based
on concept alone, is surprising.

The allure of pay-for-performance systems in health care
derives from the intuition that financial incentives will
help to achieve health care-related goals. Implementing
that intuition requires 4 conditions (Box): First, there
must be some stakeholder willing to pay for performance.
Second, there must be some agent with the ability to
achieve that performance who can, if successful, be paid.
Third, there must be some measures of that performance
on which to judge success and base payment. Fourth, in
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the end there must be some evidence that the approach
achieves its overall goals or at least that the system on the
whole produces more good than harm. What does the expe-
rience with these 4 conditions in health care settings tell
us about how pay-for-performance might work in popula-
tion heath settings?

1. Someone willing and able to pay for performance.

2. Someone able to achieve that performance who can be paid.

3. Measures of that performance on which to judge success and base
payment.

4. Evidence that the system as a whole produces more good than harm.

Box. Four conditions for pay-for-performance in health care.

Who Pays Whom?

In health care, various stakeholders have revealed their
willingness to pay for performance. These include payers
such as insurance companies or government agencies like
the Centers for Medicare and Medicaid Services, indi-
vidual provider organizations that create incentives for
clinicians within their systems, or organizations like the
Veterans Health Administration with combined payer and
provider roles.

Similarly, doctors and hospitals have revealed their
willingness to be paid for performance. Since doctors and
hospitals are used to being paid for the care of patients, it
is a relatively small step to adjust those payments — for
example, with a bonus or a withhold for providing better
or worse care to their patients against some measures.
More importantly, doctors and hospitals are already in
the business of delivering health care, they typically
have the tools to do so, and they generally see deliver-
ing health care as their responsibility and within their
authority and ability.

Finding analogous stakeholders in population health is
less clear. Even if we presume that national or regional
governments have a stake in population health and can
be the payer, who are the agents of population health who
can be paid? Could hospitals and doctors be the agents of
population health and accountable for its gains? Could we
assign people, rather than patients, to doctors and hospi-
tals and judge the doctors and hospitals by the health of
their assignees whether they receive health care or not?
To make that work, hospitals and doctors would have to
shift their focus from health care, the process they are

comfortable with, to health, the outcome at least implic-
itly they hope to achieve. Most hospitals and doctors take
responsibility only for those people who walk in their doors
and consider only a limited set of health care-related health
conditions. Typically, they do not consider a population of
people who are not patients, elements of those people’s
health that are not connected to health care they provide,
and exposures or outcomes that may play out over the life
course. Accountable care organizations (ACOs) are clinical
provider groups responsible for the outcomes of a defined
population and the costs of achieving those outcomes (2).
By emphasizing populations, not patients, and health out-
comes (including population health care cost) rather than
health care processes, ACOs might redirect the focus from
patients to people and move closer to population health
goals. These activities could be advanced by investments
in health information infrastructure and by objective and
comparative measures of community health.

Indeed, even if we could shift the focus of doctors and
hospitals from patients to people, we would face the addi-
tional challenge that health care plays a small role in
population health. Instead, population health is the prod-
uct of a wide range of social, biological, and environmental
forces, including education, income, social status, genetic
endowment, physical exposure, personal behavior, and
social context. The comprehensiveness that makes this
model so appealing also makes it hard to find people whose
job it is to make it better.

If hospitals and doctors are not the agents of popula-
tion health, we might assume there is some other entity
to be paid — a body accountable for achieving population
health goals. Because the inputs to population health are
multiple and tangled, this body might take the form of
a collaborative spanning groups concerned with educa-
tion, health care, transportation, housing, environment,
and other areas that reflect the complex causal pathways
leading to health. Questions would remain even if such
bodies were created. Are performance payments to the
body itself, in the form of more resources to accomplish
goals? Or are they payments to individuals of the body
— payments that would go into the pockets of people
rather than into the budgets of programs? Are there
second-tier payments for performance? For example, do
these bodies distribute performance bonuses to those who
help them achieve their goals — good school teachers, for
example? And, if so, might these bodies begin to look more
like an intermediate form of government itself: broadly
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constituted, acting through others, with institutional
rather than individual budgets?

How Do We Measure Performance?

The substantive challenge in paying for performance in
health care settings has been developing and implement-
ing measures. Cynical observers might have predicted
that physicians and hospitals would be most engaged
about the money at stake. But instead, most of the dia-
logue has focused on whether the clinical measures make
sense for patient goals and whether they treat physicians
and hospitals fairly.

Structure, process, and outcome

In health care, performance measures can be divided
into those that reflect the structure of care (eg, use of
intensivists in intensive care units), processes of care (eg,
screening for colon cancer), or the outcomes of care (eg,
the risk-adjusted mortality for coronary artery bypass
graft [CABG] surgery). Sometimes the process measures
reflect items almost entirely in the operator’s control
(whether colon cancer screening was ordered) but some-
times these measures reflect elements not entirely in the
operator’s control and require substantial patient partici-
pation (whether the patient received colon cancer screen-
ing). Sometimes the outcome measures reflect clinical
events that anyone would consider important (mortality),
but often the outcome measures are intermediate clinical
outcomes such as control of blood pressure, cholesterol, or
blood glucose that are linked with outcomes patients care
about but which are symptomless themselves.

To advance population health, we must decide whether
to measure the distal outcomes we care about, such
as life expectancy and its distribution across popula-
tion segments. These outcomes are a large part of what
most people mean when they discuss population health.
Focusing on them would appear to align measures with
goals, but their distant horizon limits their usefulness
— particularly if we want to find, reward, and encourage
the people responsible for achieving them. In health care,
when we worry about cardiovascular disease, we often do
not wait to measure outcomes like heart attacks. Those
outcomes are too rare at the level of the individual pro-
vider, too multifactorial to clearly tether cause and effect,
and too far in the future to provide the kind of immediate

reward that motivates good behavior. Instead, we substi-
tute intermediate markers reflecting control of glucose,
blood pressure, lipids, and tobacco use. Those markers are
appealing because their place on the causal pathway gives
them the added credibility of mediators (3), because we
can measure them easily and precisely, because we have
tools at our disposal to influence them, and because we
can identify the people responsible for doing so. However,
analogs in population health are hard to find. Our under-
standing of the causal pathways toward population health
is limited. We must determine the intermediate markers
and mediators for sweeping population health goals and
whether to measure structural determinants of health
(eg, good schools) or the processes toward that goal (eg,
wealth or income redistribution plans embedded in tax
policies, incentives to foster civic groups and their result-
ing social capital).

Measurement

In the abstract, measures must be reliable, valid, and
inexpensive to collect, and they must quantify events of
sufficient frequency to sustain stable estimates over time.
Only a small slice of the activities in health care settings
meet these criteria. Hofer and colleagues (4) found that
even for a condition as prevalent as diabetes — for which
glucose levels are frequently measured — individual
physicians would need more than 100 patients to provide
measures of those intermediate markers statistically
reliable enough to distinguish their performance from
that of their peers. Yet more than 90% of physicians in
busy primary care settings care for no more than 60 such
patients (4).

Population health measures may be substantially less
constrained by these limitations. Large populations (eg,
geographic or political regions, racial/ethnic subgroups)
can probably support sufficient observations for stable
estimates. However, population health measures may face
a different challenge because many important questions
in population health reflect the distribution of health out-
comes across diverse population subsegments. Reporting
the mean life expectancy of the United States, for example,
misrepresents a population health story that is as much
about heterogeneity as it is about a central tendency. An
examination of racial differences in the management of
localized prostate cancer in Pennsylvania simultaneously
revealed that whites were more likely to get surgery than
blacks, that whites and blacks were equally likely to get
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surgery, and that blacks were more likely to get surgery
than whites (5). All of these results were correct but
reflected answers to subtly different questions that relied
on different parsing of the same aggregate data.

Fairness and resistance to gaming

A substantial concern in pay-for-performance in health
care settings has been that conventional approaches are
susceptible to gaming as clinicians or hospitals manipu-
late their circumstances to get ahead. One common perfor-
mance metric in primary care settings is the percentage of
patients with diabetes who have a glycosylated hemoglo-
bin level (a measure of intermediate-term glucose control)
below a particular threshold, usually 7%. On its face, the
measure seems credible and useful, but physicians seeking
to improve performance on this measure could overdiag-
nose the disorder, overtreat it, avoid or disenroll patients
who belong to a high-risk group or have difficulty control-
ling their blood glucose levels, or relocate the practice to an
area with better resources to help patients with controlling
their diabetes (6).

These manipulations may sound exaggerated, but some
events surrounding New York State’s program of public
reporting of CABG surgical mortality suggest they occur.
Evidence of such manipulations is mixed (7). To some,
the program looked like a huge success because CABG
mortality in New York State dropped (8). However, public
reporting for CABG mortality in New York was followed by
a lower severity of illness among those patients operated
on (suggesting that surgeons were avoiding sick patients)
(9); an increase in the severity of illness of patients from
New York operated on in hospitals in contiguous states
near the New York State border (suggesting transfer
out of state, where mortality was not publicly reported)
(10); and a widening of racial disparities in CABG sur-
gery (suggesting that surgeons used race as a proxy for
an increased risk of a poor outcome and preferentially
avoided minority patients) (11).

Paying for performance in population health might
be considerably less susceptible to this kind of gaming.
Jurisdictions (or whatever might define the denomina-
tor or population) are not so easily manipulated, and
population health goals are not typically linked with
diagnoses or conditions whose definition can be easily
shifted. Still, results that can be achieved in affluent
and poor areas differ considerably. Achieving fairness in

paying for population health performance may be even
more challenging because the underlying causes of differ-
ences in health are broad and fundamental (12) and hard
to overcome one by one.

A resulting concern is that pay-for-performance will like-
ly reward programs or areas that have better resources,
penalize those that do not, and thereby widen disparities
in care. For that reason, pay-for-improvement initia-
tives have been proposed in health care so that clinicians
are not judged against fixed and uniform standards but
against their ability to improve measures from their own
baselines. These approaches might be proposed for popula-
tion settings as well.

Priority

One of the concerns clinicians raise about performance
measurement is that it seems to focus on the wrong
things. Only a small fraction of patient conditions or
complaints are measured. Most never can be, because the
evidence for the right approach is insufficient or because
the circumstances happen too infrequently to provide
stable measurement. And even though some performance
measures are firmly evidence-based (eg, considerable
evidence suggests that screening for colon cancer saves
lives), such performance measures may still focus on the
wrong things. Stakeholders worry as much about what is
not measured as what is measured because elements of
care that are not measured may lose priority, and what
is measurable has no necessary connection with what is
important (13). These concepts underlie concerns that
performance measurement can lead to “teaching to the
test,” as attention is diverted away from the items that
trouble patients and toward the items for which measure-
ment systems exist.

Setting priorities in population health might be easier
than setting those in individual health care settings
because population health goals reflect big thinking and
large targets. Patients have individual goals: “I want my
knees to stop hurting”; “I do not want to die from breast
cancer.” Population goals are more general: “Extend life,”
“reduce disability,” “promote health.” Everyone can accept
the priority those broad goals have and feel their personal
relevance. In contrast to health care priorities, population
health priorities are more typically expressed as basic
goals that are more uniformly accepted.
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Does It Work?

There is scant literature about the effectiveness of
performance measurement in improving health care (14)
and even less about the effectiveness of the more spe-
cific approach of using financial incentives paired with
performance measurement (15,16). General evidence sug-
gests that measuring performance on specific indica-
tors (eg, success with glycosylated hemoglobin measures)
improves performance of those indicators (17,18). But those
measures of success might be too narrow. Success on the
measured indicators does not reveal what happens to
unmeasured indicators. In 2 studies, unmeasured activi-
ties did not decline in the setting of performance measure-
ment (19) and other quality improvement activities (20),
but the concern remains.

Furthermore, improvements in glycosylated hemoglobin
may not improve overall health or life expectancy. In a
cohort study, Higashi and colleagues (21) observed a posi-
tive association between life expectancy and the number
of clinical performance targets patients had met in their
health care. In another study, hospitals with better per-
formance in process measures for the care of patients with
acute myocardial infarction also had slightly improved
risk-adjusted mortality for this condition (22). However,
many studies have found no relationship between process
measures and outcomes (23,24).

Conclusions

We have learned a great deal about paying for perfor-
mance in health care through developing and implement-
ing pay-for-performance programs. Because little evidence
exists that pay-for-performance (in its current form) reliably
improves health care, our greatest lessons may be about the
potential problems with pay-for-performance: what does
not work and what can go wrong. Despite past failures and
unanticipated consequences, substantial optimism remains
that paying for performance can be part of the solution to
improve health care quality. Indeed, the problems that have
been uncovered have been seen less as reasons to give up
and more as lessons to lead improvement.

Attempts to improve population health through paying
for performance will probably follow similar patterns. The
specific actors and measures will need to be considerably
different, but it seems likely that any process that moves

forward will face similar challenges in the form of both
failures and unintended consequences. The sense of prior-
ity about the goals of population health and the sense of
optimism about the process of paying for performance will
probably determine whether any early failures are seen
as discouraging or as opportunities to make the system
better.

Acknowledgments

Rachel Werner is supported by a Veterans Affairs Health
Services Research and Development Career Development
Award. This manuscript was developed as part of the
Mobilizing Action Toward Community Health (MATCH)
project funded by the Robert Wood Johnson Foundation.

Author Information

Corresponding Author: David A. Asch, MD, MBA, Center
for Health Equity Research and Promotion, Philadelphia
Veterans Affairs Medical Center, Leonard Davis Institute
of Health Economics, 3641 Locust Walk, University of
Pennsylvania, Philadelphia, Pennsylvania. Telephone:
215-746-2705. E-mail: asch@wharton.upenn.edu.

Author Affiliations: Rachel M. Werner, Center for Health
Equity Research and Promotion, Philadelphia Veterans
Affairs Medical Center, Leonard Davis Institute of Health
Economics, University of Pennsylvania, Philadelphia,
Pennsylvania.

References

1. Hartzband P, Groopman J. Money and the changing
culture of medicine. N Engl J Med 2009;360(2):101-3.

2. Rittenhouse DR, Shortell SM, Fisher ES. Primary
care and accountable care — two essential elements of
delivery-system reform. N Engl J Med 2009;
361(24):2301-3.

3. Werner RA, Bradlow ET, Asch DA. Does hospital per-
formance on process measures directly measure high
quality care or is it a marker of unmeasured care?
Health Serv Res 2008;43(5):1464-84.

4. Hofer TP, Hayward RA, Greenfield S, Wagner EH,
Kaplan SH, Manning WG. The unreliability of indi-
vidual physician “report cards” for assessing the

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and
does not imply endorsement by any of the groups named above.

www.cdc.gov/pcd/issues/2010/sep/10_0038.htm ¢ Centers for Disease Control and Prevention 5



PREVENTING CHRONIC DISEASE,

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 7: NO. 5
SEPTEMBER 2010

10.

11.

12.

13.

14.

15.

16.

17.

18.

costs and quality of care of a chronic disease. JAMA
1999;281(22):2098-105.

Asch DA, Armstrong KA. Aggregating and partition-
ing populations in health care disparities research: dif-
ferences in perspective. J Clin Oncol 2007;25:2117-21.
Hayward RA, Kent DM. 6 EZ steps to improving your
performance: (or how to make P4P pay 4U!). JAMA
2008;300(3):255-6.

Hannan EL, Sarrazin MSV, Doran DR, Rosenthal GE.
Provider profiling and quality improvement efforts in
coronary artery bypass graft surgery: the effects on
short-term mortality among Medicare beneficiaries.
Med Care 2003;41(10):1164-72.

Hannan EL, Killburn H Jr, Racz M, Shields E, Chassin
MR. Improving the outcomes of coronary bypass sur-
gery in New York State. JAMA 1994;271(10):761-6.
Dranove D, Kessler D, McClellan M, Satterthwaite
M. Is more information better? The effects of
“report cards” on health care providers. J Polit Econ
2003;111(3):555-88.

Omoigui NA, Miller DP, Brown KdJ, Annan K, Cosgrove
D 3rd, Lytle B, et al. Outmigration for coronary bypass
surgery in an era of public dissemination of clinical
outcomes. Circulation 1996;93(1):27-33.

Werner RM, Asch DA. The unintended consequenc-
es of publicly reporting quality information. JAMA
2005;293(10):1239-44.

Link BG, Phelan J. Social conditions as fundamen-
tal causes of disease. J Health Soc Behav 1995;Spec
No:80-94.

Werner RA, Asch DA. Clinical concerns about clini-
cal performance measurement. Ann Fam Med
2007;5(2):159-63.

Fung CH, Lim YW, Mattke S, Damberg C, Shekelle
PG. Systematic review: the evidence that publishing
patient care performance data improves quality of
care. Ann Intern Med 2008;148(2):111-2.

Rosethal MB, Frank RG. What is the empirical basis
for paying for quality in health care? Med Care Res
Rev 2006;63(2):135-57.

Peterson LA, Woodard LD, Urech T, Daw C, Sookanan
S. Does pay-for-performance improve the quality of
health care? Ann Intern Med 2006;145(4):265-72.

Jha AK, Perlin JB, Kizer KW, Dudley RA. Effect of
the transformation of the Veterans Affairs Health
Care System on the quality of care. N Engl J Med
2003;348(22):2218-27.

Asch SM, McGlynn EA, Hogan MM, Hayward RA,
Shekelle PG, Rubenstein L, et al. Comparison of

19.

20.

21.

22.

23.

24.

quality of care for patients in the Veterans Health
Administration and patients in a national sample.
Ann Intern Med 2004;141(12):938-45.

Ganz DA, Wenger NS, Roth CP, Kamberg CdJ, Chang
JT, MacLean CH, et al. The effect of a quality improve-
ment initiative on the quality of other aspects of health
care: the law of unintended consequences? Med Care
2007;45(1):8-18.

Werner RA, Konetzka RT, Kruse GB. Impact of public
reporting on unreported quality of care. Health Serv
Res 2009;44(2 Pt 1):379-98.

Higashi T, Shekelle PG, Adams JL, Kamberg CJ, Roth
CP, Solomon DH, et al. Quality of care is associated
with survival in vulnerable older patients. Ann Intern
Med 2005;143(4):274-81.

Werner RA, Bradlow ET. Relationship between
Medicare’s Hospital Compare performance measures
and mortality rates [published correction appears in
JAMA 2007;297(7):700]. JAMA 2006;296(22):2694-
702.

Mangione CM, Gerzoff RB, Williamson DF, Steers
WN, Kerr EA, Brown AF, et al. The association
between quality of care and the intensity of diabe-
tes disease management programs. Ann Intern Med
2006;145(2):107-16.

Landon BE, Hicks LS, O’'Malley AdJ, Lieu TA, Keegan
T, McNeil BdJ, et al. Improving the management of
chronic disease at community health centers. N Engl
J Med 2007;356(9):921-34.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and
does not imply endorsement by any of the groups named above.

6

Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2010/sep/10_0038.htm



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

SPECIAL TOPIC

Realizing and Allocating Savings From
Improving Health Care Quality and
Efficiency

Daniel M. Fox, PhD

Suggested citation for this article: Fox DM. Realizing and
allocating savings from improving health care quality and
efficiency. Prev Chronic Dis 2010;7(5). http://www.cdc.gov/
ped/issues/2010/sep/10_0028.htm. Accessed [date].

PEER REVIEWED

Abstract

International efforts to increase the quality and effi-
ciency of health care services may be creating financial
savings that can be used to improve population health.
This article examines evidence that such savings (ie, a
quality/efficiency or value dividend) are accruing and how
they have been allocated and assesses the prospects for
reallocating future savings to improve population health.
Savings have resulted mainly from reducing the number
of inappropriate or harmful interventions, managing care
of people with chronic disease more effectively, and imple-
menting health information technology. Savings to date
have accrued to the revenues of public and private collec-
tive purchasers of care and large provider organizations,
but none seem to have been reallocated to address other
determinants of health. Furthermore, improved quality
sometimes increases spending.

Introduction

The rapid growth of an international movement to
improve the quality (including the safety) and efficiency of
health care services has led to speculation about whether
any resulting savings can be used to improve population
health. This article explores the limited evidence about

whether improvements in the quality and efficiency of
health care services yield net savings (ie, a quality/effi-
ciency or value dividend) and scantier evidence about how
savings to date have been allocated.

The possibility that a portion of any dividend from
improving the quality and efficiency of health care services
can be used to address other determinants of health has
recently attracted interest in several industrial countries
that provide universal coverage. A select committee of
the British Parliament recommended in 2007 that the
National Institute of Health and Clinical Excellence
(NICE) offer more guidance about what health services
to “disinvest” from and how to reinvest the savings in
clinical and community health interventions. Australian
researchers recently proposed criteria for disinvestment
and reinvestment by government health agencies and doc-
umented support for such a program among policy makers
(1). Donald Berwick, an American who is an international
leader in quality improvement, argues on the basis of
international experience that it is feasible to achieve the
“triple aim” of “improving the experience of care, improv-
ing the health of populations, and reducing per capita
costs of health care” (2).

Searching for a Quality/Efficiency Dividend
in the United States

The search for a dividend as a result of improving
the quality (including safety) and efficiency of health
care services in the United States began in the 1980s.
Expenditures for health care had been increasing for sev-
eral decades at a rate higher than general inflation. By
the end of the 1970s, most policy makers for health care
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had concluded that any expansion of access would require
slowing the rate of increase in spending.

The recession of the early 1980s exacerbated concern
among employers and union leaders that the interna-
tional competitiveness of American industry was declin-
ing for reasons that included employment-based health
care coverage. To address this decline in competitiveness,
American corporations reimported from Japan techniques
of scientific management that had originated in the United
States earlier in the century. Business leaders applied
these techniques to all aspects of their business, including
spending for health services.

Executives and physician leaders of large health pro-
vider systems also accorded considerable attention to
what would soon be called quality improvement science.
Managers of hospitals and health systems had begun in the
1970s to identify with private sector executives rather than
with their predecessors, for whom careers in health care
were extensions of philanthropic service or public admin-
istration. These managers were particularly aware of the
increasing number of their patients who were covered by
the self-insured benefit plans of large firms that engaged
in formal quality improvement. As a result of incentives
in the Employee Retirement Income Security Act of 1974
(ERISA), more than half of workers and their dependents
were enrolled in these plans by the late 1980s.

Policy makers for health care in the federal government
joined the quality improvement movement during the
Reagan administration, when the Health Care Financing
Administration (HCFA, now the Centers for Medicare
and Medicaid Services) imposed prospective payment for
Medicare Part A (hospital) benefits. Disease related groups
(DRGs), the regulatory tool for prospective payment, had
been devised to improve efficiency and quality by measur-
ing how hospitals used resources. The co-investigator for
the research project that conceptualized DRGs, John D.
Thompson, was strongly influenced by analytical methods
to improve quality and efficiency in hospitals that Florence
Nightingale had devised in the 1850s and 1860s (3). As a
result, DRGs had a dual purpose from their introduction
into policy: to contain the growth of public spending and to
create incentives to reduce the average length of hospital
stays and the overuse of ancillary services.

HCFA addressed quality more explicitly during the
second Reagan administration. In 1986 it began a contro-

versial project that compared, and published, death rates
among hospitals. A year later the administrator of HCFA,
William Roper, was lead author of an article in the New
England Journal of Medicine that advocated measuring
the effectiveness of health services to pay, eventually,
for what worked. In response to the Omnibus Budget
Reconciliation Act of 1987, HCFA and external research-
ers, led by John Morris, devised what became the mini-
mum data set for measuring and reporting the quality of
care in residential nursing facilities.

Beginning in the late 1980s, states used their authority
to regulate health plans and facilities to encourage trans-
parency about outcomes and quality. Public agencies in
New York and Pennsylvania, for example, compared death
rates of hospital patients who had cardiac surgery. In
California, a new public agency collected information from
hospitals, including data about outcomes. Many states
required health plans to make public the data they had
reported to the National Committee on Quality Assurance,
a nonprofit organization.

The measurement of quality in clinical practice and the
dissemination of techniques to improve it accelerated dur-
ing the 1990s. The Institute for Healthcare Improvement
trained, advised, and inspired many health care profes-
sionals and leaders of provider systems. Managed care
plans used evidence about quality to select clinicians and
hospitals for their networks. They used the controversial
methods of managed care to control costs by increasing
efficiency as well as by curtailing use.

In parallel with the quality improvement movement,
researchers were collaborating internationally to improve
methods for evaluating the effectiveness and efficiency
of health care technology and care processes. Systematic
reviews were a powerful tool for identifying bias in
research about interventions and then pooling data from
multiple studies to increase statistical power. Eighty-
seven systematic reviews appeared in the international
literature in 1988, the year before publication of the first
set of reviews evaluating an entire field of care. During
the next 2 decades the number of new and updated sys-
tematic reviews published each year grew to more than
2,500. Moreover, by the first decade of the 21st century an
increasing number of reviews were comparing the effec-
tiveness of competing interventions. During the same
years, advances in methods of improving health services
occurred in the disciplines of economics and decision sci-
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ence. Perhaps most important, the evolving methods of
analyzing cost-effectiveness yielded more precise esti-
mates of relative value for money.

Insurance plans and public agencies increasingly used
findings from research on effectiveness and efficiency to
inform decisions about coverage. The Blue Cross/Blue
Shield Association created a program to assess health
technology in 1985, building on work it began in the 1970s.
Other organizations, commercial and nonprofit, provided
technology assessment to provider organizations by sub-
scription. A new international organization, the Cochrane
Collaboration, set standards for, produced, and published
systematic reviews. The federal Agency for Healthcare
Research and Quality (under an earlier name) began in
1997 to commission research evaluating the effectiveness
of interventions from organizations it designated evidence-
based practice centers (4).

A committee of the Institute of Medicine shocked the
health sector and the media in 2000 when it estimated
that 80,000 to 100,000 unnecessary deaths occurred in
hospitals each year. A year later, the committee pub-
lished recommendations for “crossing the quality chasm,”
revealed by these deaths and other evidence of inadequate
care (5).

By the turn of the new century, the rapidly evolving
methods for measuring and improving quality and evalu-
ating the effectiveness and comparative effectiveness of
interventions were informing policy and practice in the
United States and other industrial countries. The chief
medical officers of integrated delivery systems and many
other large provider organizations urged greater use of
what was commonly (if controversially) called evidence-
based health research in clinical decisions. The Veterans
Health Administration had, since 1993, begun to make
significant and widely publicized improvement in qual-
ity under the leadership of Ken Kizer. Berwick and the
Institute for Healthcare Improvement stimulated and
documented quality improvement as a result of “learning
collaboratives” of physicians and hospital staff (6).

In 2001, states began to use evidence of comparative
effectiveness to establish formularies, called preferred
drug lists (PDLs), for Medicaid and other public programs.
Three states began collaborating in 2003 to commission,
finance, and make publicly accessible systematic reviews
of drugs in particular classes. The number of collabora-

tors had grown to 17 by 2009 and included a Canadian
intergovernmental agency. Forty-five states had PDLs in
2009. Evidence accumulated that research-based PDLs
improved quality and controlled the growth of cost (7).

But much evidence of the effect of other quality improve-
ment activities on expenditures was inconclusive. In the
1990s, most practitioners of quality improvement and
evidence-based health research prioritized improving out-
comes over cost savings. Nevertheless, in 1998 Shortell
and colleagues cited several reports of savings as a result
of continuous quality improvement. Intermountain Health
Care, for example, reported $30 million of annual savings
from “60 ongoing clinical improvement initiatives.” Most
of the studies the authors located, however, assessed
evidence from a single site and used “relatively weak”
designs, primarily “before-and-after observations” (8).

Five years later, in an article that has been cited fre-
quently, Sheila Leatherman and colleagues asked whether
“Improving health care quality cost money or save[d]
money.” The authors concluded that “even where analyses
do exist, the answer varies with the stakeholder’s view-
point and the time frame examined” (9).

Subsequent research, especially in the United Kingdom,
documented that improving quality sometimes led to
improved outcomes and fewer adverse events but at addi-
tional cost (10). The chairman of NICE emphasized in
2009, for example, that “in practice [NICE guidelines] tend
to add to the cost of providing care” (11).

The Current Search for Savings

Little evidence shows that improving quality and effi-
ciency in clinical settings yields savings that are large
and sufficiently identifiable to be reallocated. In 2003
Leatherman and colleagues described 3 perspectives for
linking quality and cost: business, economic, and social (9).
Under their definition, a business case for savings would
be made if providers realize a return on their investment
in a reorganized care process in a “reasonable time frame.”
An economic case would be persuasive if “discounted
financial benefits exceed discounted costs, whether they
accrue to patients, employers, providers or payers.” A
social case would be evidence of any “benefit to the indi-
vidual (patient) or to society of improved health status and
productivity, regardless of cost.”
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Leatherman and other colleagues subsequently docu-
mented the weakness of the business case for quality and
efficiency. In 2005 they reviewed and summarized articles
in the American literature that contained sufficient data
to calculate a return on investment to providers. They
found only 15 articles that met their inclusion criteria and
concluded that “scant attention is currently paid in the
quality-of-care literature to the cost of implementing qual-
ity-enhancing interventions” (12).

In 2008 Leatherman, again with other colleagues,
reported on a “demonstration project designed to mea-
sure the business case for selected quality interventions
in high-risk high-cost populations in Medicaid managed
care organizations.” They concluded that savings would
result mainly from interventions “that have potential for
short-term return on investment and primarily seek to
reduce avoidable emergency room and inpatient hospital
utilization.” They warned, however, that managed care
organizations would be wary of quality improvement that
achieved savings because Medicaid agencies might reduce
capitation rates as costs declined (13).

In contrast, the Center for Health Care Strategies
(CHCS) argues that the interests of Medicaid agencies
and managed care organizations can be aligned. CHCS
has devised and, in collaboration with the Commonwealth
Fund, is promoting tools with which state Medicaid pro-
grams can conduct “return on investment analysis” to
“lower costs without sacrificing quality of care or enroll-
ment capacity” (14).

Elliott Fisher and colleagues recommend policy to
achieve savings linked to quality improvement on the
basis of their research at Dartmouth on unwarranted
regional variation in the use of health care. Their studies
have documented “marked regional differences in spend-
ing [for Medicare] . . . after careful adjustment for health.”
Because integrated delivery systems “offer great promise
for improving quality and lowering costs,” Medicare policy
should foster “local organizations’ accountability for qual-
ity and costs through performance measurement and
shared savings payment reform.” The savings would be
shared among physicians and health systems. This pro-
posal has attracted considerable attention in the media
and among policy makers because Fisher and colleagues
estimate that approximately 30% of Medicare spending is
unnecessary (15).

Researchers at the RAND Corporation reached a simi-
lar conclusion, using different methods. A RAND report
of 2005, still quoted by the media in 2009, estimated that
substantial savings would result from improved quality
and efficiency. RAND researchers estimated that if 90%
of hospitals and physicians adopted health information
technology, the combined savings from improved health,
safety, and efficiency would during the next 15 years total
approximately 6% of 2009 spending for health care.

Other researchers are less optimistic about potential sav-
ings from avoiding the overuse, misuse, or inappropriate
use of care. Bentley and colleagues, for example, devised
a “typology of operational waste,” which they define as
duplication of services, inefficient processes, overly expen-
sive inputs, and “quality defects that result in rework or
scrapping.” They found that such waste amounted only to
1.9% to 3.4% of US health care spending in 2006. They also
found it difficult to “identify clinical procedures that are
unambiguously wasteful” (16).

Other recent studies found only limited savings as a
result of improving the coordination of care (17). A 2007
study of countries that are members of the Organisation
for Economic Co-operation and Development described evi-
dence of “cost efficiency” as a result of better coordination
as “inconclusive” (18). A review of 15 randomized trials of
the effects of care coordination on hospitalization, quality
of care, and health expenditures among Medicare benefi-
ciaries concluded that, “Coordination programs without a
strong transitional care component are unlikely to yield
net Medicare savings” (19).

Some experts emphasize political and cultural barriers
to accruing savings by reducing the volume of ineffective
care. Bryan and Graeme Haynes, for example, listed many
interventions (eg, use of antioxidants for the prevention
of cancer and cardiovascular disease) that are still used
although persuasive research has demonstrated that they
offer no benefits or can be harmful. Then they describe
how “vested interests” work to “make us forget that the
justification for their promotion has been gored” (20).

Anecdotal evidence, however, continues to encourage
optimism about generating a value dividend, despite the
discouraging research findings I have surveyed. Large
provider organizations, for example, report savings as a
result of quality improvement in particular service lines.
Examples include Ascension Health, the Geisinger Health
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System, Sutter Health, and Kaiser Permanente. Many
experts on quality improvement claim that the Swedish
county of Jénkoping is achieving the lowest per capita costs
and highest quality among jurisdictions in that country.

Conclusion

Both research and anecdotes support the generalization
that any dividend that has accrued to date has reduced
costs mainly for public purchasers, health plans, and pro-
vider organizations. Moreover, such savings have improved
the general revenue of these organizations instead of hav-
ing been reallocated for particular purposes.

There is persuasive evidence, for instance, that many
American states are achieving substantial savings in
spending for pharmaceutical drugs in public programs
by using PDLs that rely on systematic reviews. These
savings offset other expenditures for Medicaid and the
health benefits of public employees (7). The state of North
Carolina is an exception. Under its Community Care pro-
gram, in statewide operation since 2005, case managers
and physicians collaborate to “improve and coordinate
care across 1,200 medical practices serving more than
884,000 Medicaid recipients.” The state allocates savings
achieved by the program to hiring additional staff for the
14 regional networks that administer it (21).

Even in countries with universal coverage and strong
commitment to addressing broad determinants of popula-
tion health, savings from improving value accrue mainly
to general revenue. A senior official in Jonképing, reply-
ing to my question about the allocation of savings that he
estimated to be 2% of the county’s health expenditures,
wrote: “Our savings go directly to pensions, investments
and improvement work, so they are hard to put the finger
on as 1 single thing” (personal communication, 2009).
Similarly, there is no evidence that savings in Britain,
as a result of the implementation of findings from stud-
ies conducted by NICE, have been allocated for purposes
other than health care.

A recent study explored the feasibility of reallocating
resources from health care in Amsterdam to “sustained
population-wide health improvement.” The authors found
that the “municipality held a public health perspective but
did not use it to really govern the health system.” The sick-
ness fund with the largest market share “had no interest in

targeting healthcare to the needs of the Amsterdam popula-
tion.” An executive of the fund said that “[w]e do not repre-
sent public interests! We represent our customers.” After
reviewing relevant literature in the context of their findings,
the authors concluded that, “Population health consider-
ations are not central to European health reforms” (22).

Two economists claim that research in their discipline that
purports to inform policy makers about how to create value
dividends has, perversely, caused spending to increase. The
standard method for economic evaluation of health services,
Birch and Gafni argue, leads to “an increase in health care
expenditures” rather than to savings as a result of flaws
in the standard method for calculating “incremental cost-
effectiveness ratios” (ICERs). They propose that, instead of
calculating ICERS, purchasing organizations pay for new
technologies only when their “adoption leads to an unam-
biguous increase in health gains from available resources.”
However, the method they recommend for estimating
health gains assumes that policy makers would ration care
(by ceilings on resources) and would disinvest from tech-
nologies that do not improve health (23).

Other experts doubt that improving overall popula-
tion health would have the highest priority when a value
dividend is reallocated. “Societal goals,” Bentley and col-
leagues write, “override basic cost-effectiveness analysis
considerations of cost and value.” For example, “as a
society we may prefer to provide care to the sickest, most
vulnerable patients, even though our money could buy
greater improvements in life span or quality of life if used
for another purpose” (16). Policy makers are likely, that is,
to ration spending to improve overall population health to
avoid rationing health care.

Many people steeped in American health politics would
likely agree. Any future savings from improving the qual-
ity and efficiency of health care in the United States would
most likely be allocated to expanding access (best case) or
to slowing the inexorable growth of spending (probable
case). Like the illusory Cold War or peace dividend that
was reinvested in hot wars and homeland security, any
dividend from health care could also finance responses to
unanticipated epidemics and disasters.
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Abstract

The track record in paying for performance in educa-
tion is not good; nevertheless, emphasis on accountabil-
ity and performance has gained momentum in the last
25 years. This emphasis includes systems of merit pay,
career ladders, and national board certification. The
general failures of these efforts have led some reformers
to suggest that teacher pay be directly related to stu-
dent value-added performance. This suggestion remains
controversial but is also the hottest topic in paying for
performance in education. Although many similarities
exist between education and health care, major dif-
ferences may make it even harder to install pay-for-
performance systems in health than in education. If
those systems are to be tried, experiments should begin
in a bottom-up fashion at the unit level, rather than
being imposed systemwide.

Introduction

The track record in paying for performance in education
1s not good; nevertheless, the issue has gained momentum
in the last 25 years. Although education and health care
share several similarities — for example, both are profes-
sionally labor-intensive and have flatter hierarchies than
other fields — their differences may make installing pay-
for-performance systems more difficult in health care than

in education. Because of the amount of money spent on
each of these fields and their role in society, however, even
small changes that enhance performance and accountabil-
ity will yield considerable benefit.

In each field, system-level incentives should be distin-
guished from individual-level incentives. In education,
the system levels are the district or school, and the indi-
vidual levels are primarily teachers. In health care, the
system levels would be units such as clinics or hospitals
and departments within those units. The individual levels
would be caregivers, including doctors, nurse practitioners,
physician assistants, nurses, and aides. Accountability
and incentive systems at the system level would differ
from those at the individual level.

This article summarizes accountability, performance
metrics, and reward systems in education for possible use
in health care. First, I describe advances in education,
emphasizing changes in accountability and achievement
measures. Second, I review salary systems and individual-
and system-level incentive and accountability efforts in
education. Finally, I discuss the implications for health
care of these efforts in education.

Changing Emphasis on Student
Achievement and Institutional Performance

The modern era in accountability in American educa-
tion approximately dates from the publication of A Nation
at Risk (1) in 1983. That national report was a scathing
attack on the quality and competitiveness of American
schools. Before that time, emphasis on student achieve-
ment or achievement-based accountability was lacking.
Instead, emphasis was on education inputs and equity in
resources.
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That emphasis began to change, first through state
actions, often led by governors, and later by the 2002 reau-
thorization of the Elementary and Secondary Education
Act, known as No Child Left Behind (NCLB). Today, all
states have achievement test score data in multiple sub-
jects in grades 3 through 8 and 1 grade in high school.
Data on grade retention and high school graduation are
vastly improved. In some states, administrators and
researchers can follow the achievement progress of indi-
vidual students, allowing study of education growth from
grade to grade. As required by NCLB, data are also made
available to the public on the achievement performance
of individual schools and districts. For schools that fail to
meet performance standards, sanctions can be imposed.
These changes amount to a revolution in terms of data,
data availability, and a shift from a focus on education
inputs to student outcomes. They also provide the poten-
tial for institutional and teacher accountability.

Salary Systems, Paying for Performance,
and Other Reward Efforts in Education

Methods of paying teachers have evolved over time. In
the 19th century, education was generally limited to chil-
dren of affluent families and took place in students’ homes.
Teachers were paid in room and board and often migrated
from home to home (2). As schools became widespread in
the mid-19th century, salaries were often arbitrarily based
on sex, education, and the grade of the classroom. The
inequities of differentiated salary scales between men and
women were the target of emerging teachers’ unions and
women’s equality movements. The result was the single-
salary schedule first adopted in 1921. This schedule applied
to all teachers and was based solely on years of experience
and the teacher’s education. The idea caught on quickly
and, by 1950, 97% of school districts had adopted the single-
salary schedule (2). Although it persists as the foundation
of teacher compensation in public schools today, attempts
to build incentives for performance have been proposed
repeatedly in the last 3 decades. An underlying difficulty is
that people disagree over what defines performance.

Merit pay

The idea of merit pay has gained considerable atten-
tion during the past 25 years, although little systematic
research shows the effects of merit pay on student achieve-
ment. Existing research suggests somewhat negative

effects; however, these studies have several problems.
First, “merit pay” encompasses a range of approaches
to teacher evaluation and reward, but most merit pay
rewards come either as one-time bonuses or as advances
on the salary scale (3). Second, unmeasured selection
problems may exist, both in terms of teachers, where
missing variables may be the real driver of results, and for
students, who may be nonrandomly assigned to teachers.
Third, the best estimate of the number of public districts
at any given time that are participating in some form of
merit pay is 10% to 15% (3,4). Finally, merit pay plans do
not last long in school districts. Of the plans in existence
in 1983, 75% were gone by 1993 (5). In a study by Ballou,
only approximately 25% of merit pay plans survived dur-
ing a 6-year period (3).

Two reasons explain why merit pay plans in education
do not persist. First, the characteristics of teaching make
assessment of and support for incentive pay plans difficult,
if not impossible. The art of teaching is hard to translate
into objective measures and is a joint product of many peo-
ple, and the links between teaching and student achieve-
ment are elusive (6). Second, teachers’ unions oppose merit
pay (4). One study compared pay-for-performance systems
in public and private schools by using data from the
national Schools and Staffing Surveys for a 6-year period
(8). The percentages of schools and districts with merit pay
plans were approximately the same in public and private
sectors. However, that was driven by Catholic schools,
which represented more than half of private schools. For
the most recent year of the data (1993), the percentages
of districts or schools with some form of merit pay plan
were public, 12%; Catholic, 10%; other religious, 21%;
and nonsectarian private, 35% (3). Catholic schools may
have been under resource constraints, but other private
schools demonstrated that merit pay plans could exist in
high numbers. Public schools with collective bargaining
agreements (64% of schools surveyed) had considerably
fewer merit pay plans and lower plan survival rates than
did schools with a “meet and confer system” (7% of schools)
or that had no unions (29% of schools). The proportion of
salary attributed to merit pay was 0% for schools under
collective bargaining but 4% for schools with no union (3).
Thus, the union environment affected the creation, longev-
ity, and effect of merit pay plans.

The reasons for union opposition have, in part, to do with
disagreement over what constitutes high performance and
how it should be measured. The Obama Administration,
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in “Race to the Top” funding competitions, stresses the
need to use student achievement test data as part of merit
pay systems. Because unions often resist these methods,
surely as the exclusive definition of meritorious perfor-
mance, many unions refused to sign off on state proposals,
and some states refused to apply at all.

Career ladders and national board certification

Another approach to incentives in education has been to
try to define certification categories. Since teachers tradi-
tionally are either probationary or not, the only route to
advancement is to leave teaching and become an adminis-
trator. To alleviate this problem and to reward successful
teachers, states and districts have created various career
ladder opportunities. Career ladder systems differ in terms
of how the ladders are set up, how teachers advance, and
what rewards they receive. Beginning in 1987, a national
board certification process was established for individual
teachers.

As with merit pay, only recently have rigorous, empiric
studies assessed the effects of these programs on student
achievement. One of the best studies was of the Tennessee
Career Ladder Evaluation System, which began in 1985
(7). The system was rigorous in terms of evaluative criteria
and standards. The design of the program included conse-
quential rewards; moving from probationary status to the
third (top) rung of the ladder could add up to $10,000 to a
teacher’s base salary. Teachers moved up after extensive
evaluations by principals and state officials.

However, as with merit pay studies, investigators found
mixed results on achievement. One study found that
having a teacher on a higher rung of the career lad-
der increased achievement in math but not reading (7).
However, that result was confined to teachers only at the
first of 3 possible rungs of the ladder. Equally problematic
was a program audit that found that 95% of those who
attempted that rung were given the certificate; 69% of
teachers were on the first rung, and only 7% in were on
rungs 2 or 3. After 2 years, the program was made vol-
untary, and it was terminated by the state legislature in
1997 because of a lack of funds.

The only national-level career development system
is a certification process begun in 1987 by the National
Board of Professional Teacher Standards (NBPTS). That
process, which is voluntary for teachers, allows national

certification after a screening and assessment process
that includes construction of teaching portfolios (includ-
ing video recordings of instruction); evidence provided
by students, parents, and colleagues; and assessments of
teaching practices, methods, and pedagogy. The process
usually takes several years. Many states provide appli-
cation grants and monetary rewards for completing the
certification process.

Three major studies have assessed the effects of NBPTS
certification on student achievement and teacher effective-
ness. Two studies in North Carolina found varying degrees
of positive effects for teachers who achieved national board
certification (8-11). The studies found significant differ-
ences in student achievement for future board-certified
teachers before their application to the NBPTS program,
termed a “signaling effect.” The results showed that these
advantages persisted after certification, but the advantages
over noncertified teachers were small and, in some cases,
not significant. The results may have been due to selection
effects: better teachers may have sought certification.

The most recent large sample study evaluated elemen-
tary and high school teachers in Florida by using a gain
score analysis similar to that used in North Carolina.
However, unlike the North Carolina studies, investiga-
tors found neither a prior (signaling) effect nor significant
differences after certification (12). The authors concluded,
“Based on our findings for Florida, the efficacy of NBPTS
as a tool to improve student learning appears question-
able. The 2 main potential benefits are to identify and
reward productive teachers and to encourage teachers to
improve their teaching skills. Our results suggest that
NBPTS does neither, at least when teacher productivity
is measured in terms of student achievement gains soon
after a teacher becomes certified” (12).

Explicit schemes to create a pay-for-performance system,
including merit pay or teacher ranking systems, have not
been successful in implementation or in having consistent
effects on student achievement. These results have led
scholars and some educators to recommend a more direct
approach, by paying teachers for how much their students
learn over time.

Growth and value-added models

State standardized tests, especially given the yearly
testing requirements of NCLB, supply the necessary data

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and
does not imply endorsement by any of the groups named above.

www.cdc.gov/pcd/issues/2010/sep/10_0046.htm ¢ Centers for Disease Control and Prevention 3



PREVENTING CHRONIC DISEASE,

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 7: NO. 5
SEPTEMBER 2010

to track student progress longitudinally. NCLB requires
only reporting and accountability at the school or district
level with cohort scores, but many states have noted that
a fairer system would hold schools accountable for growth
that individual students make from year to year. Although
the language in this area is not always clear, I refer to
change metrics as “growth scores” when they are recorded
with an estimated yearly change as the basic measure;
“value-added” describes a sequence of changes and pro-
jected growth patterns that are created for individual
students.

Growth and value-added models address problems of
selection bias for teachers. Because students may not be
randomly assigned to teachers, under most state report-
ing systems, a teacher who attracts or is assigned lower-
achieving students will be penalized if judged solely on
a yearly cohort score. That lower achievement is related
to student and family characteristics and perhaps prior
education. Growth scores assume that the historical accu-
mulation of these family and educational resources is cap-
tured by including the previous test in estimation models.

Controlling for prior level of achievement may not be suf-
ficient, however, because achievement depends not only on
a starting place but also a rate of growth. For example, a
student who begins school at a lower level of achievement
may have a steeper learning curve than a student with
higher prior achievement. In this case, the yearly growth
will be an invalid indicator of what was accomplished in
that year. However, if a sequence of annual scores is avail-
able for each student, an average rate of progress can be
determined, and we can estimate future projected achieve-
ment. This projection or trajectory can then be used as an
expectation of the value added by a school or teacher over
time. In this model, both the starting differences and the
growth rates of students are taken into consideration, and
either schools or teachers could be judged on how well stu-
dents do on the basis of their projected outcomes.

Theoretically, future deviations from the trajectory
(residuals in a statistical model) could be linked backward
to prior teachers. This procedure would construct a value-
added model for rewarding teachers. Such a model was
first suggested and implemented in Tennessee (13); in
recent years, a variant has been suggested as a tool for use
in the teacher tenure process (14).

Implementing such a reward system at the teacher level

would be associated with many problems, and integrating
it into a school-level accountability system, as required
by NCLB, would be even more problematic. Using value-
added models to evaluate programs, which means system
accountability, should be distinguished from using them to
judge individual teachers. Measurement and other errors
in tests are particularly problematic when the sample of
students is small, as in the case of an individual teacher
(15). This limitation explains a troublesome finding that
teacher rankings that use value-added models are highly
inconsistent from year to year (C. Koedel, unpublished
data). If value added is an accurate estimate of teacher
quality and effectiveness, one would expect stability over
time. Measurement problems are explored in detail else-
where (16).

Value-added methods are still the hottest topic in paying
for performance in education. The approach has been used,
the student-linked data records are or will be available in
most states, and the method will probably be an option for
states if NCLB is reauthorized in the future.

Summary of Accountability and
Performance Efforts in Education

In the past 25 years, the resources and data available
to provide system-level accountability (either school or
district) have improved, generating a stronger focus on
student outcomes as the appropriate measure of account-
ability, reward, and sanctions. According to state and
federal mandates, districts and schools are under pressure
to increase achievement. Schools and districts are being
found “in need of improvement” under NCLB — a status
made available to the public. They are also facing increas-
ing sanctions for successive years of failure.

Several conclusions can be made concerning this move-
ment to system accountability. First, the “report card” era,
applied to states, districts, and even schools, that began in
the Reagan administration, has subsided. Second, NCLB,
its system replacement, has been met with widespread
unhappiness, and if the current administration’s legisla-
tive proposals are adopted, may be essentially dismantled,
eliminating in particular any punitive actions against
schools.

System-level accountability has yet to be translated into
successful teacher accountability, despite many efforts to
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install merit pay, career ladders, certification systems,
and most recently, directly rewarding teachers for student
success. Translating system-level accountability into indi-
vidual accountability may be even more difficult for health
care because of the more complex nature of the organiza-
tions and services in that field.

From Education to Health Care

Education and health care share several characteristics
when it comes to accountability and performance. Both
can be examined in terms of system-level or individual
accountability. As in education, system-level account-
ability in health care has improved in terms of measuring
performance through organizational report cards, audits,
and ratings of hospitals, nursing homes, and other facili-
ties (17).

Both systems also share a hierarchy that directly
affects and limits the implementation of individual-level
performance incentives. Both hierarchies are flat in the
sense that movement upward is generally unrelated to
performance and depends primarily on credentialing and
time on the job. Unlike most other public and private
organizations, in education and health care, simply doing
a job well will rarely allow a person to be promoted to a
higher-level job. This problem cuts off the central means
of reward that exists in government, the military, and the
corporate world: promotion as a reward for doing a job
well. The efforts in education with merit pay and career
ladders can be interpreted as artificially instilling organi-
zational advancement; unfortunately, as with most things
artificial, these efforts have routinely failed.

Flat hierarchies shift the burden of reward and sanc-
tion to paying people for performance on the job. Although
standard personnel practices, such as annual reviews by
supervisors and peers, may be the most likely road to
determining performance, union environments in both
fields may make this difficult. Attempts to create perfor-
mance metrics that may be more objective than supervisor
judgment have been the result. In education, that led to
exploring value-added assessments based on longitudinal
student achievement.

The final issue is whether performance-based systems
will be easier or more difficult in health care. Individual-
level performance metrics will be as difficult to create and

implement in health care as they were in education, if not
more so. Health care hierarchies are more complex, they
deal with a broader range of clients, they provide more
diverse services, and they require more teamwork. In edu-
cation, after all is said about joint production, school mis-
sions, and multiple stakeholders, for most of the day a sin-
gle teacher is behind a closed door with students who are
trying to accomplish more or less the same tasks. Although
we argue that we need to judge education outcomes on
more than performance on standardized tests, those tests
certainly help, and the list of other performance measures
mentioned is usually small.

Compare this with a routine procedure in health care,
vivid in my recent memory — the colonoscopy. For a 2-
hour procedure, no fewer than 11 people were involved,
each performing a different function that would be evalu-
ated on different criteria using (presumably) different met-
rics. To be sure, some areas of health care require fewer
people and simpler tasks (such as laboratory diagnoses,
routine physical examinations, immunizations), but many
other areas are even more complex than a colonoscopy.

Finally, if my analysis of education is correct, with the
lack of consistent success of individual-level performance
accountability methods, the outlook for following those
approaches in health care is even bleaker. What then to
do? First, system-level performance and accountability
procedures are not trivial accomplishments. This implies
the need for top-down approaches of oversight and respon-
sibility, furthering those installed in education and health
care during the last decades. Second, the only reasonable
approach to individual performance metrics, other than
falling back on credentialing and experience as reward
markers, is from the bottom up, on a unit level, with a
supervisor evaluating individual employees. The complex-
ity of the tasks, services, and patient mix in health care
suggests that any overarching system would be doomed to
failure. The bottom-up, unit-by-unit approach is probably
being used in most instances already. Incremental tinker-
ing and experimenting with objective measures tailored to
units and jobs, with oversight by responsible supervisors,
might not be a radical enough solution for many, but it still
might be the right approach.
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Abstract

Population health rankings can be used by various
actors for different purposes. This article examines those
potential uses and concludes that the chief promise of
population health rankings lies in 2 areas. The first is to
help set agendas — stimulating awareness, motivation,
and debate over means to improved health outcomes. The
second is to help establish broad responsibility for popula-
tion health and the need for multisectoral collaboration to
improve outcomes. A new performance regime based on
rankings will require more research to establish causal
pathways and relative determinants of health, as well as
stronger evidence about the effects of public and private
interventions to guide investment strategies. Finally, lead-
ers who develop and promote population health rankings
must further develop the technical community needed to
translate the response to the rankings into constructive
public debate and policy development.

Introduction

Citizens and their leaders are bombarded by informa-
tion about individual and population health. Information
comes via scientific reports, mass media, commercial
advertising, government surveys and statistics, and sim-
ple word of mouth from family, friends, colleagues, and
acquaintances. What information do they pay attention to

and with what consequences?

The question is relevant because population health
improvement relies on the skillful production and effec-
tive use of information. A core element of a new initiative,
Mobilizing Action Toward Community Health (MATCH),
involves the development and dissemination of popula-
tion health rankings for all counties in the United States.
These rankings are one of several recent efforts to sys-
tematically measure and compare the population health
or health systems of countries, states, and communities.
They represent one category of research-related activities
needed to better establish relationships among the mul-
tiple determinants of health and guide future investment
for population health improvement (1).

This article examines how population health rankings
can inform and structure public debate and policy develop-
ment. It considers how such rankings are a form of policy
indicators, measures that help monitor social conditions
and at times prompt action to improve those conditions (2).
It also considers such rankings as part of a performance
regime intended to draw greater attention to, and estab-
lish greater accountability for, population-wide health
outcomes (3,4). In these roles, rankings serve primarily as
a tool for democratic governance of a complex system that
affects population health rather than management of a
specific public health agency or program (5,6).

Possible Uses for and Responses to
Population Health Rankings

Population health rankings combine both forms of what
Charles Lindblom and David Cohen referred to as “profes-
sional social inquiry”: 1) systematic data gathering and
reporting and 2) statistical manipulation and analysis of
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social data (7). Although there are modest methodologic
differences, the new MATCH rankings are modeled after
the county health rankings developed by the University of
Wisconsin Population Health Institute (UWPHI) (8).

The MATCH project, a collaboration of UWPHI and the
Robert Wood Johnson Foundation, has produced 50 state
reports, ranking counties from first to last in each state
(9). The rankings are created on the basis of current health
outcomes (5 measures of premature death, self-reported
health, and birth outcomes) and health factors as predic-
tors of future health outcomes (23 measures related to
clinical care [20% of total], health behaviors [30% of total],
social and economic factors [40% of total], and physical
environment [10% of total]). Each county receives an over-
all ranking for health outcomes and health factors, as well
as a rank for each category of health factors (9).

Overall, the rankings “are designed to summarize the
current health of the counties, as well as the distribution
of key factors that determine future health” (8). More
specifically, they are intended to raise “awareness of
variation in populations’ health [and] appreciation of the
variety of factors that affect populations’ health and that
are amenable to influence by public- and private-sector
programs and policies” (10). As such, they are a potentially
important contribution by researchers, serving what Carol
Weiss calls the “enlightenment function” in shaping public
understanding and policy debates (11,12).

However, the influence of population health rankings is
potentially much broader and more complex. Population
health rankings or other system performance measures are
more than expert analysis of social conditions; they consti-
tute a political act. Deborah Stone explains, “Measures
imply a need for action, because we do not measure things
except when we want to change them or change our behav-
ior in response to them.” Moreover, “Counting is often part
of a deliberate effort to stimulate creation of a natural com-
munity by identifying a statistical community in order to
demonstrate common interests” (13). Indeed, the UWPHI
intends that its county health rankings help establish
stronger community identity and collaboration: “By taking
a broad perspective on the factors that influence health
— health care, health behaviors, socioeconomic factors,
and the physical environment — we hope to encourage all
community stakeholders to work with health departments
and health care providers as partners in the public health
system.” (8).

The key message of this article is that a set of public
statistics, whether produced by public or private organiza-
tions, can be used by various actors for different purposes.
The data can be used by individuals and organizations
acting alone or participating in a collective decision. Those
actors, in turn, can be motivated by self-interest or their
vision of the general welfare.

Multiple audiences for performance measures

Most performance measures, whether in public health or
another social domain, have many potential target audi-
ences (5), 3 of which are the following:

1. The general public, as citizens or consumers of servic-
es. The mass media play a role in mediating between
the production of performance measures and the pub-
lic response to them.

2. The community of experts, including scientists, policy
analysts, service providers, and other stakeholder
groups and organizations. These actors are critical
in legitimizing perceptions of a problem and refining
the problem definition, as well as responding to a per-
ceived problem with plausible solutions.

3. Policy makers in both public and private institu-
tions whose priorities and leadership skills shape
the nature and degree of response to performance
measures, including shifting resources, altering
incentives, or avoiding blame. Policy makers at dif-
ferent levels — local, state, or national — have dif-
ferent responsibilities and different policy tools at
their disposal.

The level of awareness, likelihood of response, and
capacity for effective response vary depending on the audi-
ence. Furthermore, a given audience is likely to be more
influential in certain aspects of the policy process than in
others.

Multiple uses for performance measures

Technical information and analysis, however skillfully
prepared and relevant, usually play a limited role in social
problem solving (7). Decision makers routinely arrive at
decisions by relying on ordinary knowledge and learning
through experience and through interactions that are driv-
en by political compromise. Nonetheless, scholars have
identified many ways in which performance measures
shape the process of policy development.
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Problem identification and agenda setting

Population health rankings, as policy indicators, help
to identify and define problems and thereby help set the
policy agenda. Indicators can serve as a “warning” to
policy makers and move a particular issue higher on their
list of priorities (5,11,14,15). They provide an opportunity
for media attention and advocacy to spotlight a problem,
frame it, and create new venues for action (16,17).

The creators of the Wisconsin County Health Rankings
suggest that the simplicity and competitive nature of those
performance measures have translated into considerable
media attention across the state. That attention has been
parlayed by county health officers into many uses, the
most frequent being educating county board members or
other policy makers in their community (18).

The county rankings, both in Wisconsin and now in
MATCH, are intended to be produced and disseminated
annually. The longitudinal nature of the enterprise raises
the question of what will have the most impact: the initial
county health rankings or subsequent changes in coun-
ties’ rankings over time. The impact may depend on the
stability of the rankings’ methods and its inputs for health
factors and health outcomes. Changes in the composite
measures must be shown to reflect genuine changes in
performance rather than random statistical variation
(6,19). If counties’ rankings are highly volatile from year to
year, their validity and importance may be discounted. If
instead they are seemingly immutable over several years
despite what local officials consider to be concerted efforts
to improve population health, then they may also come
to be distrusted and discounted. Another factor in the
influence of the rankings may be how familiar local policy
makers are with them and whether the creators of the
rankings or other intermediaries have been able to engage
and educate receptive experts and community leaders on
their value (10,18).

Policy design

A second use of population health rankings or other
performance measures is providing what Weiss calls
“guidance” to policy makers in how to respond to widely
acknowledged problems (11,12). The critical issue here is
not responsiveness but effectiveness; if leaders do some-
thing when confronted with a serious social condition, will
their response solve or at least reduce the extent of the

problem? This role depends heavily on experts, on whom
leaders rely to develop and evaluate options for new poli-
cies and programs (14,20).

Donald Moynihan also describes how performance infor-
mation (eg, rankings, report cards) can have a “purpose-
ful” use in improving existing programs and service deliv-
ery. “Performance data would be used to better allocate
resources, make decisions about strategy, reengineer
processes, motivate workers, and usher in a new era of
accountability” (4).

The capacity of population health rankings to guide policy
design depends on the awareness users have of the under-
lying model of health determinants. In the UWPHI model,
separate measures of socioeconomic conditions, behaviors,
environmental conditions, and health services alert users
to which of those factors boost or weaken the overall
county ranking. An accompanying database describes an
array of policies and programs and the strength of the
evidence of their potential effect on health outcomes (21).
What is not yet established is whether community or state
leaders believe they have necessary guidance from the
rankings and menu of potential interventions to invest in
options most likely to improve population health or, even
if they have necessary information, whether it is insuf-
ficient because other obstacles prevent their communities
from adopting the most effective options for population
health improvement. As noted earlier, policy makers and
organizational leaders will pursue changes even without
solid knowledge of the causal factors that underlie the
performance measures (3,7).

Policy adoption

A third use of the information provided by population
health rankings is overtly political: contesting parties
may use the rankings as “ammunition” to support their
established policy and programmatic preferences (3,4,11).
One would expect that groups or organizations that are
either beneficiaries of programs related to population
health or potential targets of regulation would be most
likely to mobilize in response to performance measures
and attempt to use them to their advantage. There is little
empiric evidence about whether stakeholders will mobi-
lize and whether this mobilization is focused on narrow
problems and populations or broader-based collaboration
and action.
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Usefulness and Effectiveness of
Performance Measures

Organizations that are responsible for a community’s
health are perhaps the most important users of population
health rankings or related performance measures. How
county boards, public health departments, and health care
organizations respond to rankings is likely to critically
affect public debate and policy development.

Responses can be active or passive, functional or dys-
functional. Functional responses focus on process improve-
ment, input reallocation, management focus and style, and
mission enhancement. Dysfunctional responses focus on
“cream-skimming,” deception, and blaming the messenger
for poor performance (4,5,22). Organizations may resort to
goal displacement, shifting their focus to outcomes with
more favorable performance measures or over which they
have more control (3). These dysfunctional responses are
most likely to occur when measures are linked with sub-
stantial incentives, are easy to manipulate, or omit impor-
tant factors in performance.

Communicating with target audiences

The responses of community leaders and other stake-
holders are heavily influenced by the quality of the per-
formance information and the context in which it is used.
In their detailed study of organizational report cards,
Gormley and Weimer found that effectiveness was related
to the content (validity and comprehensiveness), commu-
nication (comprehensibility and relevance to the appropri-
ate audience), and capacity for organizational responses
(reasonableness and functionality) (5).

The developers of the UWPHI population health rank-
ings have emphasized comprehensiveness and comprehen-
sibility. In its current state, the science is more vulnerable
to attacks on its credibility. Stone warns, “Numbers can
create the illusion that a very complex and ambiguous phe-
nomenon is simple, countable, and precisely defined” (13).
Similarly, Lindblom and Cohen urge researchers to avoid
a “misplaced pursuit of authoritativeness”; they believe
technical analysis is most influential when it confirms the
ordinary knowledge of citizens, policy makers, and other
issue experts (7). The UWPHI developers are careful to
acknowledge the methodologic limitations and suggest the
rankings are just one of many tools that should be used for
community health assessment and improvement (18).

Perhaps the biggest challenge is communicating the
relevance of population health rankings to leaders and
organizations outside the conventional boundaries of pub-
lic health and encouraging multisectoral responsibility for
health determinants and outcomes (23). Complex systems
and programs limit accountability and make the use of
performance measures more difficult because verifying
whether and how inputs and outputs connect to outcomes
is difficult (4,24,25). Conversely, developing measures of
system performance that connect a range of inputs, such
as education, housing, and environmental conditions, to
population health may attract attention from a wider set
of organizations and leaders. In fact, extending outcome
measures beyond population health to more general val-
ues, such as net economic benefit, subjective well-being,
and equity, is desirable (2).

Causal models to guide action

To guide both expert analysis and public debate through
the challenges posed by complex systems, it is necessary
to pair policy indicators, such as population health rank-
ings, with causal models. “[Policy choice] requires not only
information on conditions of well-being or justice but also
causal knowledge about how to promote them” (2).

Strengthening the underlying causal model of health
determinants is critical to the long-term influence of popu-
lation health rankings because the contributions of each
major category of determinants and the weight of mea-
sures in each category require further empirical validation
(1). Furthermore, attention must be paid to the sensitivity
of composite measures to changes in the weighting struc-
ture (19). Incomplete measurement, uncertain weighting
of measures, and distance of measured inputs from desired
outcomes are common problems in systems of performance
measurement (5).

Incentives for improving performance

A final concern is whether the incentives established
by performance measures are properly aligned with the
goal of population health improvement. Information about
organizational performance, or community performance,
must affect the flow of resources through either consumer
decisions or public budgets (5).

One problem is that community health has little competi-
tion for customers. Advocates for population health rankings
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cannot hope to achieve the same response as, say, standard
achievement scores for public school districts and individual
schools. However, population health rankings conceivably
may affect prospects for local economic development by
influencing recruitment and retention of employers.

Another problem is that community leaders or public
health officials who face evidence of poor performance
may argue that rankings or scorecards actually measure
community needs, not system performance. Measures are
often used to legitimize or dispute claims for resources and
privileges (13). Communities with effective advocates or
strong stakeholders may secure more resources, and those
that lack strong leadership and stakeholders will likely
suffer a further loss of resources and have continued poor
performance.

Performance assessment can have some positive effect if
the results threaten the reputation of organizational and
community leaders. Fear of embarrassment is perhaps
the most powerful motivator for organizational leaders.
Reputation affects leaders’ professional standing among
peers, organizational morale, degree of oversight from
government officials and consumer advocates, and mana-
gerial discretion for leaders over resources and operations
(5,26-29).

Although powerful incentives for population health
improvement may be desirable, they carry the risk of
being manipulated either to protect personal reputations
or promote favored courses of action (22). Duncan MacRae,
Jr, stresses the importance of selecting indicators that are
not susceptible to bias from entities that produce data to
be used in performance measurement or that have the
potential to be affected by the performance measures
(2). To avoid efforts to alter or obscure population health
rankings, researchers should engage community leaders
and especially their public health colleagues to convert
attention from poor performance into a renewed commit-
ment for collaboration and improvement. An interactive
dialogue among key stakeholders has the potential to fos-
ter both shared mental models and stronger commitment
to performance (3).

Implementation of Population Health
Performance Measures

MacRae argues that researchers and others interested

in establishing new indicator systems must recognize cer-
tain key features of the process. First, the process is both
political and technical; indicators cannot be developed or
sustained without input from interested groups as well
as experts. Second, institutionalizing an indicator at the
national level may take a long time, even decades. Trial
and experimentation are essential for testing usefulness,
and local experience can facilitate later national use.
Third, indicators may prove to be less intelligible and less
relevant to policy than initially thought, and widespread
adoption and use are likely to require advance testing of
reliability and relevance. Finally, different political com-
munities — particularly states and localities — have dif-
ferent goals and means of action and, therefore, different
information needs. For all these reasons, he argues that
we “must be skeptical of rapid development of practical
information systems, and of design by experts without
continuing participation of users” (2).

Conclusion

Rankings can serve an important function in the devel-
opment of a new performance regime that is dedicated to
population health improvement. Population health rank-
ings contribute to agenda setting — stimulating aware-
ness, motivation, and debate over means to improved
health outcomes — and help establish broad responsibil-
ity for population health and the need for multisectoral
collaboration to improve outcomes and future rankings.
However, the comprehensiveness of the new paradigm
is a double-edged sword. Rankings and other population
performance measures are limited by the complexity and
ambiguity of accompanying models of health determi-
nants, which in turn may limit broad mobilization, selec-
tion of policy options, and clear accountability for results.
Therefore, a new performance regime will require further
research to establish causal pathways and determinants
of health, as well as stronger evidence on the effect of
public and private interventions to guide investment
strategies.

Expecting the general public to be the impetus for popu-
lation health improvement is unrealistic. Action and long-
term improvement depend heavily on the relationships
between health leaders and other community leaders
and those between state and local leaders. Improvement
also depends on incentives, material and nonmaterial, to
address threats to health outcomes and monitor trends.
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The most powerful motivation for improvement may be
the reputations shared by state and local leaders based on
the publicity associated with population health rankings.

Finally, public health leaders who develop and pro-
mote population health rankings must also expand and
strengthen the technical community that is needed to
translate the response to the rankings into constructive
public debate and policy development. Communication
with the public, mass media, and political leaders outside
public health is critical for establishing a new paradigm
of thought and action that recognizes health as more than
health care and infectious disease control.
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Abstract

Health targets have become a widely used instrument
to promote population health. We describe the experience
in England, where the use of targets has reached the
most advanced stage of development, and other European
countries. The experience demonstrates that targets may
change the behavior of a health system, probably to a
larger extent than many other policy instruments, if incen-
tives are aligned correctly and if measures to deal with
unintended effects are put in place.

Introduction

Health targets are a tool designed to improve health and
health system performance. They have been widely used
in Europe, and governments that use them express a com-
mitment to achieving specified results in a defined time
and monitoring progress toward broader goals and objec-
tives. Targets may be quantitative (eg, an increase of the
vaccination rate by X%) or qualitative (eg, the introduction
of a national screening program), and they may be based
on health outcomes (eg, reduction in deaths) or processes
(eg, screening activity). The introduction of the concept
into the health sector is often traced to the publication of

the World Health Organization’s Health for All strategy
in 1981 (1).

A large body of literature reflects the growing and sus-
tained interest of governments in health targets and their
role in the health system (2). This literature distinguishes
aspirational, managerial, and technical targets, ranked in
terms of the extent to which they prescribe what should be
achieved and how (3). We discuss the experience in Europe
with health targets as a means of promoting population
health, with a particular focus on England where the use
of targets has reached the most advanced stage of develop-
ment (4).

Targets in the English Health System

The first concerted attempt to introduce targets into
English public health was the Health of the Nation strat-
egy, launched in 1992 (5). The intent was to encourage
local health authorities to focus on securing good health
for their population. Initially, 5 key areas were selected for
action: coronary heart disease and stroke, cancer, mental
illness, HIV/AIDS and sexual health, and accidents.

In 1998, an independent evaluation of Health of the Nation
concluded that its “impact on policy documents peaked as
early as 1993; and, by 1997, its impact on local policy-
making was negligible” (6). Health authorities thought they
had more pressing concerns than public health, and there-
fore concentrated on operational issues such as reducing
waiting times and securing budgetary control.

When Tony Blair became prime minister in 1997, his
government was committed to evidence-based policy,
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systematic priority setting, and explicit performance tar-
gets throughout public services. In 1998, his government
implemented a series of public service agreements (PSAs)
with each ministry to signal priorities for all government
activity. These priorities were a series of specific objectives,
expressed as a measurable target, and were expected to be
achieved in a designated time.

A distinctive feature of PSAs was the intent to focus on
the outcomes of the public services, rather than opera-
tional activities. The PSA process signaled the govern-
ment’s determination to make the management of public
services more transparent and to give departments clear
statements of priorities. To illustrate the issues, we use
the 2004 PSA targets in health and health care, which
were based on 4 broad objectives (7): 1) improve the
health of the population, that is, increase life expectancy
at birth to 78.6 years for men and to 82.5 years for women
by 2010; 2) improve health outcomes for people with
long-term conditions; 3) improve access to services, in
particular waiting times; and 4) improve the patient and
user experience.

A central role of the health ministry was to devise opera-
tional instruments that transmit these national PSA tar-
gets to the local level. The most important initiative was
developing a system of “performance ratings” for individual
National Health Service organizations. Every organization
was ranked annually on a 4-point scale (0-3 stars) accord-
ing to a series of approximately 40 performance indicators
intended to reflect the objectives of the National Health
Service, as embodied in the PSA targets (8).

Performance ratings have improved some aspects of
health services (9). For example, long waits for nonurgent
inpatient treatment were rapidly eliminated. Moreover, tar-
geted aspects of English health care have improved mark-
edly compared with health care in Wales and Scotland,
which have no PSAs or performance ratings (10).

It has proved less straightforward, however, to estab-
lish effective local targets from objectives such as reduc-
tions in deaths from heart disease and cancer, reductions
of health inequalities, and reductions in rates of smok-
ing, childhood obesity, and teenage pregnancy. Local
managers have concentrated on readily managed aspects
of health care, and public health has not received the
sustained managerial attention given to the targets for
health service delivery (11).

The PSA system has nevertheless led to sustained
monitoring of the chosen population health targets and
health disparities, and the ministry is held accountable
for performance. The health inequalities targets have been
regularly monitored by an external advisory group, but it
is not clear why and how the targets were chosen, whether
the observed improvements are attributable to the efforts
of the health ministry, and what action should be taken
when the measured performance indicated a possible fail-
ure to achieve a target (12).

A parallel initiative has been the development of a qual-
ity and outcomes framework (QOF) incentives scheme for
primary care physicians (general practitioners). The QOF
is one of the most ambitious attempts yet to combine clini-
cal quality targets and incentives into physician remu-
neration (13). It emphasizes clinical prevention, and the
earnings of individual practitioners are at risk if they
do not meet quality goals. The intention is that the pri-
mary care interventions it encourages, such as smoking
cessation advice, blood pressure and cholesterol control,
and regular monitoring of chronic disease, will lead to
a healthier population and will reduce future health
care expenditures. Regrettably, researchers have been
hampered in efforts to evaluate its success in improving
health by the lack of reliable baseline data against which
to measure improvements in health attributable to the
QOF (14).

Targets have certainly delivered noteworthy successes
in England, such as the more equitable management of
coronary heart disease across ethnic groups (15). However,
alongside the improvements in many of the measured
targets are widespread reports of adverse side effects (16).
Examples include neglect of unmeasured aspects of perfor-
mance (eg, clinical priorities being sacrificed in the pursuit
of reduced waiting times), distorted behavior (such as
refusing to admit patients to accident departments until
a 4-hour waiting time target was achievable), and fraud.
Unintended and adverse responses such as these were
predictable. They reflect the potential power of targets in
affecting behavior but also emphasize the need to consider
the incentives inherent in any targets regime and the need
to use counteracting instruments where necessary (17).

Discussing the Lessons

Drawing on the experience of England and case studies
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from other countries (2), we discuss 6 lessons that arise
from the use of population health targets.

Who should choose the targets?

In principle, it seems laudable for an elected government
to set out its objectives and targets in an explicit fashion.
Targets serve many purposes, but one is to enhance the
accountability of government to parliament and the elec-
torate. Lack of an adequate accountability framework may
lead to the failure of target setting to achieve its objectives.
For example, in Hungary, where accountability arrange-
ments were not aligned with the public health focus of tar-
gets (18), achievement was monitored at the national level,
but no mechanism secured the commitment of organiza-
tions and practitioners capable of influencing outcomes.

The English process succeeded in that much of the
public debate surrounding targets referred less to the
principle of setting targets and more to the details of what
those targets should be. Disagreement remains about the
processes by which priorities are chosen and targets set.
For example, there is an argument that the health service
professionals should have more say in influencing the
nature of targets, when outcomes rely so heavily on their
engagement and commitment. However, the priorities
and working practices of those professionals may impede
progress toward better performance. To some extent,
outcome-related targets seek to challenge traditional
ways of delivering services and will, therefore, at times
come into conflict with the professions.

Some commentators argue that service users should
have more say in setting targets. Wide consultation
with user groups can identify priorities for improve-
ment. However, particularly in population health, setting
objectives involves considerations beyond the immediate
beneficiaries of a particular service, such as the taxpayer
perspective, the interests of future users, and the interests
of users of other services. The user perspective cannot be
the sole influence on priority setting.

Consensus and ownership have nevertheless been seen
as imperative to elicit acceptance of country-based tar-
gets. In Catalonia, health councils were created at the
central and provincial levels to encourage citizens’ groups
to take an active part in target setting (19). In Flanders,
local health networks were established to encourage
the exchange of information between local organizations

and offer a focal point for preventive actions (20). France
established national and regional health conferences that
allowed stakeholders the opportunity to debate existing
health problems and foster partnerships (21).

Any government seeking to implement population health
targets should reach consensus concerning the choice of
objectives and the nature of the targets by consulting with
relevant stakeholders. However, uncritical accommoda-
tion of every interest group would render the target pro-
cess meaningless; for example, it could lead to an unwieldy
proliferation of priorities. A prime role of government is to
balance conflicting claims on public resources, and targets
should, in the end, be an explicit and succinct statement of
the government’s choice in that respect.

How many targets should be chosen?

Multiple objectives are an inescapable characteristic of
health services. However, one of the intentions of any tar-
gets regime is to focus on a limited number of objectives.
Many schemes have failed to recognize this, for example
in Italy (100 targets) and Andalucia (84 targets) (22). In
England, after some early failures, later PSAs focused on
a reduced number of targets.

If a domain is not included in the targets regime, this
is not necessarily an indication that it is unimportant.
Rather, the key focus of targets should be where change is
required, and maintenance of standards in other domains
should be secured through other instruments, such as rou-
tine regulation, inspection, or market mechanisms.

When should outcomes be used as a basis for targets?

In principle, a focus on outcomes should enable health
care providers to look beyond traditional organizational
boundaries and ways of delivering their services. However,
some outcomes are intrinsically difficult to measure. Even
if they can be measured, outcomes such as reduced deaths
from smoking can take years to materialize, beyond the
lifetime of most governments. Furthermore, many public
health outcomes are particularly vulnerable to influences
beyond the control of health agencies. Each of these diffi-
culties offers those agencies an excuse for apparent failure
and can undermine the targets process.

Conversely, the use of process measures can distort
behavior and lead to unintended effects. For example, the

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and
does not imply endorsement by any of the groups named above.

www.cdc.gov/pcd/issues/2010/sep/10_0041.htm ¢ Centers for Disease Control and Prevention 3



PREVENTING CHRONIC DISEASE,

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 7: NO. 5
SEPTEMBER 2010

QOF “smoking cessation” target may have led to an undue
emphasis on delivering advisory consultations without
any attention to outcomes in the form of sustained ces-
sation. If such process targets are used, additional assur-
ance may be needed to ensure that the desired outcomes
have been secured. Although outcome measures address
what matters and are less vulnerable to distortion, there
will be occasions when a carefully chosen process mea-
sure — one that evidence shows is clearly linked to the
eventual outcome — may form a more effective basis for
a target.

How should targets be quantified?

Once objectives have been identified, a central feature of
the debate becomes how the associated targets should be
set, in terms of the measurement instrument to be used
and the level of attainment to be required. The literature
suggests that targets should be SMART — specific, mea-
surable, achievable, realistic, and timed (3). The Royal
Statistical Society (23) presents a set of desirable general
principles for setting targets, which include following:

1. Indicators should be directly relevant to the primary
objective or be an obviously adequate proxy measure.

2. Definitions need to be precise, practicable, and consis-
tent over time.

3. Indicators should be straightforward to interpret and
avold perverse incentives.

4. Indicators should be based on adequate sample sizes,
and technical properties of the indicator should be
satisfactory.

5. Indicators should not impose an undue burden in
terms of cost, personnel, or intrusion on those provid-
ing the information.

In practice, few targets regimes have adhered to prin-
ciples such as these. For example, Swedish public health
targets were not explicit enough to act as a lever for opera-
tional action (24). Some targets might be little more than
unattainable aspirations, while others can be secured with
little effort on the part of ministries. Furthermore, conflict-
ing pressures exist in any targets regime. To be effective
managerial instruments, targets should be stretching but
attainable, suggesting (for example) a 1 in 3 risk of failure.
However, few governments would want to be confronted
with such a high proportion of failures. From an account-
ability perspective, a government would wish to think that
all targets could be attained.

This scenario occurred in the Netherlands during the
early 1990s, where the secretary of state for health
avoided using quantitative health targets because of
the political accountability those targets would create
(8). Similarly, Russia has experienced politically driven
target setting, where the targets set were neither rel-
evant nor necessary. Health was seldom a priority on the
policy agenda in the Union of Soviet Socialist Republics
or subsequently in the Russian Federation, and gener-
ally, when targets were set they were broadly defined,
infrastructure-oriented, and almost never outcome-
oriented. In many cases, the targets required no change in
policy to achieve them (25). It is difficult to see how this
tension can be satisfactorily resolved, unless the political
process becomes mature enough to recognize that some
failure is inevitable and not necessarily adverse if progress
is being secured.

How should cross-ministerial targets be handled?

Given the many determinants of health, involving
actions by organizations in various sectors, effective
coordination among responsible actors has emerged as
a key issue. In particular, a focus on health outcomes
sometimes gives rise to strategies that are not obviously
attached to a particular ministry, leading to the need
to specify “joint” targets that transcend departmental
boundaries. These are particularly important in the
public health domain. An assessment of the English
childhood obesity PSA target found no ready solutions
but advocated much stronger collaboration between
national and local government and stronger engagement
with nongovernmental organizations (26). Cross-sectoral
targets give rise to problems of coordination, persuasion,
and engagement that must be addressed if they are to
be successful.

Where this coordination takes place will depend on the
governance structures already in place and the forums
in which key actors can meet. This may be easier where
responsibility for health lies in local or regional govern-
ment, as in Scandinavia. Other countries have faced a dif-
ferent challenge with intersectoral targets. Although they
have stressed the need to involve the many sectors whose
actions contribute to health, they have often not included
the health care sector itself. By not including that sector,
health targets become a peripheral issue, thereby diluting
the potential effect of that sector (27).
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How should national objectives be transmitted to local
organizations?

Attainment of national targets usually relies on improve-
ment in local organizations charged with delivering ser-
vices. It would, however, be inappropriate to set the same
targets for every locality regardless of its existing level of
attainment and the difficulty of the local circumstances.
Organizations already performing well would have no
incentive to improve, whilst those with disadvantaged
populations might stand no chance of success and become
alienated. If such regimes were sustained, it may become
difficult to recruit key managers and professionals in
disadvantaged areas, exacerbating existing problems. As
a result, many countries have introduced more subtle tar-
gets regimes for local organizations, seeking to encourage
all organizations to improve in the chosen measures, from
whatever baseline they start.

The tension between national objectives and local discre-
tion has become an unresolved issue in targets regimes.
In England, the “must do” nature of local health targets
put pressure on some local organizations, precluding any
serious consideration of separate local priorities. The pre-
vailing lack of flexibility was highlighted in a report by
the Audit Commission (28) that criticized the neglect of
local government discretion in earlier PSA targets. There
is now increased interest in England on public reporting
of local levels of attainment, regardless of which agency
is nominally accountable (29). In short, targets programs
have often been disseminated in a top-down manner with
little effort to ensure involvement of key actors at the
grassroots level (27). For the future, a sense of ownership
and accountability needs to be developed among those who
implement health targets.

Conclusion

Health targets have become a widely used instrument to
promote population health. The lessons we have described
demonstrate that targets may secure a real change in the
behavior of a health system, probably to a larger extent
than many other policy instruments, if incentives are
aligned correctly and if measures to deal with unintended
effects are put in place.
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The Mobilizing Action Toward Community Health
(MATCH) articles in this issue of Preventing Chronic
Disease discuss ideas, policies, and practices that can
be used to produce a healthier population in the United
States and globally. The articles pose the following ques-
tions: 1) How do we best measure long-term wellness at
the population level?, 2) How do we provide incentives to
organizations to accomplish better population health?, and
3) How can effective cross-sector partnerships be formed
and implemented to help accomplish the task?

The articles in this issue have done a good job, for the
most part, of summarizing what we know or at least what
we think we know about successful partnerships. They
highlight the many challenges of forming cross-sector
partnerships, given the different goals, objectives, and
cultures of potential partners. They also provide ideas
and evidence for overcoming some of these challenges;
the importance of leadership, governance, measurement
and accountability, focus, and trust are all emphasized.
What these discussions lack is consideration of the inter-
related practices and behaviors that may prove useful,
given widely varying community contexts — geographic,
political, economic, and social. Some examples of what is
missing that I suggest as a basis for further discussion
include the following:

1. Partnerships need to be both internally and externally
aligned. Partne