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Population Health Measurement: Applying Performance Measurement
Concepts in Population Health Settings

Abstract
Introduction: Whether the focus of population-health improvement efforts, the measurement of health
outcomes, risk factors, and interventions to improve them are central to achieving collective impact in the
population health perspective. And because of the importance of a shared measurement system, appropriate
measures can help to ensure the accountability of and ultimately integrate the efforts of public health, the
health care delivery sector, and other public and private entities in the community to improve population
health. Yet despite its importance, population health measurement efforts in the United States are poorly
developed and uncoordinated.

Collaborative Measurement Development: To achieve the potential of the population health perspective,
public health officials, health system leaders, and others must work together to develop sets of population
health measures that are suitable for different purposes yet are harmonized so that together they can help to
improve a community’s health. This begins with clearly defining the purpose of a set of measures,
distinguishing between outcomes for which all share responsibility and actions to improve health for which
the health care sector, public health agencies, and others should be held accountable.

Framework for Population Health Measurement: Depending on the purpose of the analysis, then,
measurement systems should clearly specify what to measure—in particular the population served (the
denominator), what the critical health dimensions are in a measurement framework, and how the measures
can be used to ensure accountability. Building on a clear understanding of the purpose and dimensions of
population health that must be measured, developers can then choose specific measures using existing data or
developing new data sources if necessary, with established validity, reliability, and other scientific
characteristics. Rather than indiscriminately choosing among the proliferating data streams, this systematic
approach to measure development can yield measurement systems that are more appropriate and useful for
improving population health.

Acknowledgements
Thanks to the reviewers for their thoughtful comments and feedback.

Keywords
Population health, Data use and quality, Quality measurement

Disciplines
Health Services Research

Creative Commons License

This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 3.0
License.

This model/framework is available at EDM Forum Community: http://repository.edm-forum.org/egems/vol2/iss4/6

http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://repository.edm-forum.org/egems/vol2/iss4/6?utm_source=repository.edm-forum.org%2Fegems%2Fvol2%2Fiss4%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages


Although the phrase “population health” has multiple meanings, 

there are a number of commonalities in what might be called the 

“population health perspective.” It considers a broad set of deter-

minants (environmental, social, economic, cultural, behavioral, 

biological, as well as clinical services) in improving the distribu-

tion of health and well-being outcomes (well-being, and function-

ing; and also death, disease, and injury). This perspective recog-

nizes that responsibility for population health outcomes is shared 

but accountability is diffuse. The shared responsibility arises from 

the many upstream factors that influence population health and 

the opportunities to address them. The diffuse accountability, on 

the other hand, reflects the reality that although there are many 

possibilities for upstream interventions, the entities that take them 

on vary from community to community. To improve population 

health, communities must establish and nurture partnerships in 

a system designed to achieve collective impact. Although con-

ceptually similar to the “public health perspective,” this definition 

differs in at least two respects: it is less directly tied to govern-

mental health departments; and it explicitly includes the health 

care delivery system, which is sometimes seen as separate from 

or even in opposition to governmental public health.1 Indeed, as 

described in more detail below, some of the current applications 

of population health thinking apply primarily to the health care 

delivery setting rather than to public health.
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However defined, measurement is critical in the population health 

perspective. For instance, recognizing the challenges of improving 

health outcomes that are the results of a complex set of factors—

many of which are outside the health care system per se—a new 

report from the Institute of Medicine’s (IOM) Roundtable on 

Value & Science-Driven Health Care stresses the importance 

of population health measurement to ensure accountability in 

order to improve the quality of health care and population health 

outcomes, and also documents the inadequacy of current mea-

surement systems:

 Without a strong measurement capability, the nation cannot 

learn what initiatives and programs work best, resources 

cannot be guided toward the most promising strategies, and 

there is little ability to promote accountability in results…

Current measurement initiatives focus on health care quality 

as it affects individuals, often on narrow or technical as-

pects of care, which encourages improvement only on those 

areas being measured. Yet the goals of the health system are 

broader, including health outcomes at the individual and 

population level, the quality of care that is delivered, cost and 

resource use by the system, and engagement of patients and 

the public…These areas are interconnected, and changes to 

any particular area would likely have effects on the others. 

Furthermore, there are multiple factors that influence a per-

son’s health, many of which lie outside the traditional health 

system.2

Similarly, a series of reports from the IOM’s Roundtable on 

Population Health Improvement, building on population health 

payment models and delivery system reforms in the Patient Pro-

tection and Affordable Care Act (ACA), all call for new approach-

es to population health measurement.3,4,5 The IOM also notes that 

an unprecedented wealth of health data is providing new oppor-

tunities to understand and address community level concerns, 

and that the sharing and collaborative use of data and analysis is 

essential for the integration of primary care and public health in 

the interest of population health.6

From a theoretical perspective, population health measurement 

is important because a “shared measurement system” is one of 

the five conditions that Kania and Kramer7 conclude—in their 

synthesis of effective means of achieving “collective impact”—are 

necessary for large-scale social change. The other four are the 

following: a common agenda, mutually reinforcing activities, con-

tinuous communication, and backbone support organizations—

all of which rely to some extent at least on a shared measurement 

system. Kania and Kramer8 write that agreement on a common 

agenda is illusory without agreement on the ways success will be 

measured and reported. Rather, collecting data and measuring 

results consistently on a short list of indicators at the community 

level and across all participating organizations not only ensures 

that all efforts remain aligned, it also enables the participants to 

hold each other accountable and learn from each other’s successes 

and failures.

However, despite these and many similar calls for better measure-

ment from both the health care delivery sector and public health, 

there is no consensus on how to measure population health. For 

example, in their analysis of 12 successful partnerships between 

hospitals and public health, Prybil and colleagues found that these 

partnerships continue to be challenged in developing objectives 

and metrics and in demonstrating their linkages with the over-

all measures of population health on which they have chosen to 

focus.9 Thus, the goal of this paper is to summarize the current 

status of population health measurement and suggest a number of 

ways to advance the national dialogue on this critical issue. There 

is no single answer to this question—rather, different measure-

ment approaches are necessary depending on purpose and con-

text. We can assume, however, that there is value in harmonizing 

these approaches around central concepts of population health.

Consistent with best practices in health sector performance 

measurement, as reflected for instance in the criteria used by the 

National Quality Forum (NQF) to evaluate health care quality 

measures,10 this paper begins by identifying the major goals and 

objectives of population health measurement. These range from 

efforts focused on the health care delivery system to initiatives 

such as Community Health Needs Assessments (CHNA) that are 

explicitly designed to coordinate the efforts of health care-, public 

health-, and other community organizations. The next sections of 

this paper looks at which aspects of population health to measure 

and how to measure them. The final section addresses the validity, 

reliability, and other scientific characteristics of population health 

measures.

Goals and Objectives of Population Health 
Measurement
Beyond the ACA’s most prominent provisions to improve access 

to health care, there are many that aim to improve population 

health,11 each of which has implications for kinds of population 

health measures that are needed and how they will be used. This 

paper first looks at two approaches focused on the health care 

delivery system: Accountable Care Organizations (ACOs), and 

“population health management.” The paper then discusses a 

series of initiatives that can be categorized as “value-based pur-

chasing” and a new requirement of nonprofit hospitals to prepare 

CHNA to address the needs of the total population of the geo-

graphic areas they serve.

These examples represent different steps in which populations are 

defined along a continuum that ranges from where they receive 

their health care to where they live. For measurement purposes, 

clarity about the “denominator” is important, and is addressed 

below. There are also important differences in the substantive 
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issues stressed at different points on this spectrum, with much 

more focus on quality of care and value at the population health 

management end and on disparities at the total population end. 

But the most important distinction between the population health 

and the public health perspectives is that the former explicitly 

includes the health care delivery system as an important factor in 

improving population health rather than seeing it in opposition 

to governmental public health.12 To reflect this, we first look at the 

similarities rather than stress the differences.

Accountable Care Organizations (ACOs)
One of the most prominent ways that the ACA seeks to improve 

population health is through changes in the health care delivery 

system that incentivize providers to take responsibility for popula-

tion health outcomes. For example, ACOs are groups of physicians, 

hospitals, and other health care providers that agree to assume re-

sponsibility for the care of a clearly defined population of Medicare 

beneficiaries. ACOs that succeed in both delivering high-quality 

care and reducing the cost of that care share in the savings they 

achieve for Medicare. Managing this “shared savings” program, 

therefore requires a set of measures of the quality of care provided 

and the health outcomes achieved in the ACO population.13

The first set of ACO performance measures (Table 1) was issued 

by the Centers for Medicare and Medicaid Services (CMS) in 

2011, and includes 33 measures in four domains: patient and 

caregiver experience (7 measures), care coordination and patient 

safety (6 measures), preventive health (8 measures), and at-risk 

populations and frail elderly health (12 measures).14 According 

to Berwick,15 the final measures—chosen from a list of measures 

that was almost twice as long as the final list of measures—repre-

sent a compromise between the optimal and the feasible. Indeed, 

commenting on the ACA’s accountable care provisions, Fisher and 

Shortell16 had written that the limitations of current approach-

es to performance measurement are well recognized. Existing 

measures often assess individual clinicians and silos of care, focus 

largely on processes of questionable importance, are imposed as 

an add-on to current work, and require burdensome chart reviews 

and auditing or reliance on out-of-date administrative claims 

data. The result, they conclude, is a performance measurement 

system that often provides little useful information to patients or 

clinicians, reinforces the fragmentation that pervades the United 

States health care system, and reinforces physicians’ perception 

that measurement is a threat.

To address these issues, Fisher and Shortell17 propose an alter-

native measurement system based on advances in the science 

of improvement and progress in health information technology 

that would build on different levels of ACOs based on different 

payment models, which would require differing levels of orga-

nizational structure. For example, level 1 ACOs—those without 

electronic health records (EHRs) or well-established patient reg-

istries—could rely in the near term on the meaningful measures 

that can be ascertained from claims data (cancer screening and 

diabetes testing, for example). These ACOs would be expected to 

progress rapidly to report on a more advanced set of measures, 

like selected health outcomes such as blood pressure control, pa-

tient-reported care experience measures (e.g., after-hours access), 

and total costs of care. Level 2 ACOs—those with site-specific 

EHRs and registries—might be expected to add more advanced 

measures such as patient-reported health outcomes for selected 

conditions. Level 3 ACOs—those with comprehensive EHRs 

across all sites of care—could be required to test and implement 

measurement systems that support practice improvement and 

accountability in such difficult areas as informed patient choice 

and health outcomes for a broad array of conditions.

Table 1. Accountable Care Organization (ACO)  
Quality Measures

Domain Sample Measures

Patient/caregiver 
experience  
(7 measures) 

*CAHPS: Getting Timely Care, Appointments, 
and Information 

CAHPS: Patients’ Rating of Doctor

CAHPS: How Well Your Doctors Communicate

Care coordination/
patient safety  
(6 measures) 

Risk-Standardized, All Condition Readmission

Ambulatory Sensitive Conditions Admissions: 
Chronic Obstructive Pulmonary Disease or 
Asthma in Older Adults 

Ambulatory Sensitive Conditions Admissions: 
Congestive Heart Failure 

Preventive health  
(8 measures) Mammography Screening 

Screening for High Blood Pressure 

At-risk population: 

Diabetes (6 measures) Hemoglobin A1c Control (<8 percent) 

Blood Pressure <140/90

Hypertension  
(1 measure)

Controlling High Blood Pressure 

Ischemic Vascular 
Disease  
(2 measures) 

Complete Lipid Panel and LDL Control  
(<100 mg/dL) 

Heart Failure  
(1 measure)

Beta-Blocker Therapy for Left Ventricular Systolic 
Dysfunction (LVSD) 

Coronary Artery 
Disease  
(2 measures) 

Drug Therapy for Lowering LDL-Cholesterol 

Note: *CAHPS is Consumer Assessment of Healthcare Providers and Systems. Source: CMS13
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Population Health Management
Whether they are part of an ACO or not, many health care 

delivery systems are shifting from a focus on the diagnosis and 

treatment of disease to a population health management approach 

that emphasizes wellness and that views acute care as only one 

component in a delivery system designed to provide value over a 

patient’s lifespan and across targeted populations. According to 

the Institute for Health Technology Transformation,18 the princi-

ples and best practices of population health management include 

data collection, storage, and management; population monitoring 

and stratification; patient engagement; team-based interventions; 

and outcomes measurement.

“Health reform is all about practicing population-based medicine. 

And the only way we’re going to bend the cost curve is by keeping 

people out of the hospital, reducing unnecessary utilization,” said 

David Nash, dean of the Jefferson School of Population Health.19 

In this use, population health improvement emphasizes the central 

role of the primary care provider, a fully engaged and activated pa-

tient, and care coordination.20 Populations can be defined in terms 

of age, income, geography, community, employer, insurance cover-

age, health status, and by combinations of these factors. McAlear-

ney21 notes that specifying a population allows a health system to 

design a management program that meets the needs of the group. 

To achieve efficiencies, population health management approaches 

often focus on patients with one or more chronic diseases.

Figure 1. Blue Cross and Blue Shield of Louisiana (BCBSLA) Quality Blue Program Design

Source: Carmouche22
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Blue Cross and Blue Shield of Louisiana’s (BCBSLA) Quality Blue 

program illustrates the key attributes of a population management 

system. As shown in Figure 1, BCBSLA employs “Quality Naviga-

tors” who act as the communication hub to facilitate a variety of 

patient services. Both the Quality Navigators and the practice are 

equipped with MDinsight, a cloud-based data aggregation tool 

that pulls together multiple data sources in near real time so both 

parties can view and act on the same information. This includes 

patient-level data needed to facilitate clinician decision-making 

at the point of care. In addition, MDinsight uses the same data to 

create population-level performance measures for each practice, 

as illustrated in . Practices are measured and benchmarked at 

quarterly intervals against other BCBSLA network practices, 

regional practices in the southeastern United States, and national 

evidence-based standards in order to improve the quality of care 

for the population served by each practice.22

Figure 2. Blue Cross and Blue Shield of Louisiana (BCBSLA) Quality Blue Clinical Dashboard

Source: Carmouche22
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 According to Jonathan M. Niloff, vice president and executive 

medical director of Population Health for the McKesson Corpo-

ration, population health management requires access to relevant 

data and using that data to understand and manage the popula-

tion.23 Data are needed for two purposes: to manage the care of 

individual patients, which is often accomplished with an inte-

grated electronic medical or health record; and data analytics to 

identify high-risk patients and to manage the care that the system 

provides to these groups of patients. More than half of the organi-

zations McKesson surveyed recently will be making investments 

to integrate clinical data and add data analytics capabilities. Too 

often ambitious plans for population health cannot be achieved 

with the limited data that is typically available, Niloff said.24

Communitywide Approaches to Value-based Purchasing
Beyond ACOs per se, Hester25 noted that the United States health 

care system is transitioning from a payment system driven by 

the volume of health care services provided to a payment system 

based on value defined in terms of the Institute for Health Care 

Improvement’s “Triple Aim” goals: (1) improved health of popu-

lations, (2) improved patient experience for those who need care, 

and (3) reduced trends in total per capita health care expenditures.

Shortell26 notes that the key to this transition will be changes in 

payment; if the goal is to improve population health, then we 

must pay for it. He suggests that CMS can start by paying selected 

communities for meeting population-health improvement ob-

jectives. The core idea is to offer a risk-adjusted, communitywide 

population-health budget to an accountable entity for achieving 

predetermined quality and health status targets for, initially, a 

defined set of conditions. Hacker and Walker27 suggest that to 

fully meet the Triple Aim goals, including improving the health of 

a population, ACOs must embrace a broad community definition 

of population health and take steps to work collaboratively with 

community and public health agencies. As health care moves 

toward alternative and global payment arrangements, the need to 

understand the epidemiology of the patient population is imper-

ative. Keeping the population healthy will require enhancing the 

capacity to assess, monitor, and prioritize lifestyle risk factors and 

social determinants of health that unduly affect health outcomes. 

Future financing and value-based purchasing, they recommend, 

should reward collaborations that result in population health 

improvements at the community level.

Hester28 writes that both private and public payers are testing new 

payment models at scale, and payers are learning to align their fi-

nancial models with each other in order to accelerate the transfor-

mation of the system. The complexity and relative weakness of key 

building blocks of population health payment models, however, 

create the threat that population health will not be integrated into 

the new payment system in a meaningful way. One problem is 

that the existing set of population health measures and data sets 

for process improvement, accountability, and payment are neither 

well developed nor implemented to provide timely data with the 

needed granularity. There is significant confusion about the dis-

tinction between measuring quality of care and measuring popu-

lation health, even though they are two very different dimensions 

of performance. Moreover, the population health measures incor-

porated in current payment models focus on clinical preventive 

services. A more robust set of population health measures would 

track progress in upstream determinants of health, intermediate 

outcomes in disease burden and patient-reported quality of life, 

and final outcomes in quality-adjusted life expectancy.29

Auerbach and colleagues30 see the ACA’s State Innovation Models 

(SIMs) as an opportunity to test new alignments, payments, and 

incentives that focus our current delivery system on achieving 

health for all. For these approaches to work, measures of popula-

tion health that focus not only on clinical preventive services but 

also on upstream or population-level determinants of health and 

health outcomes are needed for a communities as defined by a 

geographic region.

According to Auerbach and colleagues,31 the major SIMs current-

ly being tested focus primarily on controlling total costs of care 

delivery and improving the patient experience, and do not signifi-

cantly reward improvements in population health. They include 

measures of population health that focus on clinical preventive 

services but that do not track upstream or higher-level deter-

minants of health, such as school days missed, patient-reported 

health statuses, or health outcomes for a community as defined 

by a geographic region. What is needed, they say, is for the states 

receiving CMS funding to test and implement SIMs to conduct 

pilots and experiments that are focused on improving population 

health. These pilots should be structured with goals and actions at 

the community level and should integrate clinical services, public 

health programs, and community-based initiatives targeting the 

upstream determinants of health. They should include the imple-

mentation of a core set of metrics for tracking changes in popu-

lation health for both program improvement and accountability, 

and should also include aligned payment models for key stake-

holders that reward and incentivize demonstrated improvements 

in the health of the community. An optimal approach would 

involve a portfolio of measures paired with financial incentives 

that are substantively balanced to meet the prioritized needs of 

the community, designed to capture and link both clinical and 

communitywide measures for process and outcome, and intended 

to produce both short- and long-term impacts.

For example, a balanced portfolio might include both practice- 

and communitywide measures and intentionally seek ones with 

relatively quick positive and measurable health benefits and 

cost-saving outcomes, such as effective prevention interventions 

(e.g., influenza vaccinations, alcohol screening, and brief counsel-

ing), asthma intervention measures (which decrease emergency 
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room visits and hospitalizations), and behaviors responsive to 

city- or statewide interventions (e.g., tobacco use levels). Mental 

health measures could be included (e.g., Patient Health Ques-

tionaire-9 for depression, which can be used for screening and 

follow-up). Alternatively, there might be complementary metrics 

for which significant benefits may be seen over a longer period, 

such as the prevalence of risk factors (e.g., obesity) and illness 

(e.g., diabetes, HIV), and summary measures of population health 

such as the Centers for Disease Control and Prevention’s (CDC’s) 

healthy days.32

Community Health Needs Assessments (CHNA)
Another ACA approach to improving population health stands 

out as having the potential for coordinating the efforts of the 

health care delivery sector, public health agencies, and other com-

munity organizations to improve population health outcomes. 

Intended to leverage the community benefits that hospitals are 

required to spend (estimated at $12.6 billion in 2008) to improve 

population health, all nonprofit hospitals are now required to 

work with public health agencies and other community organi-

zations to conduct a CHNA at least every three years and to also 

adopt an implementation strategy describing how identified needs 

will be addressed. Under Internal Revenue Service (IRS) regula-

tions, both the CHNA and the associated implementation plan are 

expected to include population health measures and be available 

to the public.33 These developments have the potential to leverage 

the strengths and resources of both the health care and public 

health systems to create healthier communities.34

States such as New York, Massachusetts, Wisconsin, and North 

Carolina have had CHNA requirements—and data systems to 

support them—for some time. These initiatives, however, have 

generally applied to public health rather than to hospitals or the 

health care delivery system. In this sense, the ACA’s imposition 

of a mandate that hospitals prepare CHNAs and implementation 

strategies creates a unique opportunity to align public health and 

health care efforts to improve population health.35

Triggered in large part by the new IRS CHNA requirements, 

community-level data are increasingly available through pro-

grams such as the County Health Rankings,36 the Healthy Com-

munities Institute,37 CHNA.org,38 Dignity Health’s Community 

Need Index,39 as well as organizations such as the Association 

for Community Health Improvement.40 In addition, Community 

Commons41 and the Healthy Communities Institute42 have devel-

oped CHNA toolkits or models. However, despite such guidance, 

implementation of this mandate varies markedly, and there is a 

strong need to further develop and refine methods to use CHNAs 

to catalyze and coordinate the community health improvement 

activities of hospitals, public health agencies, and other organi-

zations.43 Indeed, in their analysis of successful partnerships be-

tween hospitals and public health, some of which specifically capi-

talized on CHNAs, Prybil and colleagues conclude that to assess a 

partnership’s progress toward its goals and fulfill its accountability 

to stakeholders the partnership leaders must adopt measures 

(intermediate and long-term); implement evidence-based 

strategies; compile pertinent data; and conduct sound, objective 

evaluations. Moreover, they recommend that to enable objective, 

evidence-based evaluation of a partnership’s progress in achieving 

its mission and goals and to fulfill its accountability to key stake-

holders, the partnership’s leadership should specify the communi-

ty health measures they want to address, the particular objectives 

and targets they intend to achieve, and the metrics and tools they 

will use to track and monitor progress.44

The IRS requirements call for population health measures to 

serve two purposes. First, tax-exempt hospitals must conduct a 

CHNA once every three years. A “CHNA” is defined as “a written 

document developed for a hospital including a description of 

community served by the hospital, a statement of existing health 

care resources within the community available to meet communi-

ty health needs, and a list of the prioritized health needs identified 

through the process.” Second, IRS also requires the development 

of an implementation strategy—possibly developed in collabo-

ration with other organizations—to meet the community health 

needs identified through the CHNA.45 In preparing these reports, 

hospitals are expected to take into account input from persons 

who represent the broad interests of the community served, 

including those with special knowledge of or expertise in public 

health. At a minimum, hospitals must consult with “at least one 

state, local, tribal or regional governmental public health depart-

ment with knowledge, information, or expertise relevant to the 

health needs of the community.”46

Similarly, Public Health Accreditation Board (PHAB) standard 1.1 

calls on health departments seeking accreditation to participate 

in or conduct a collaborative process resulting in a comprehen-

sive Community Health Assessment (CHA). The purpose of this 

process is to learn about and describe the health status of the 

population, to identify areas for health improvement, to deter-

mine factors that contribute to health issues, and to identify assets 

and resources that can be mobilized to address population health 

improvement. Less distinctly, other PHAB standards also require 

health departments to conduct a comprehensive planning process 

resulting in a community health improvement plan, to assess 

health care service capacity and access to health care services, to 

identify and implement strategies to improve access to health care 

services, and to use a performance management system to moni-

tor achievement of organizational objectives.47

The challenge of managing a shared responsibility for the com-

munity’s health, however, is that given the broad range of factors 

that determine health, no single entity can be held accountable for 

health outcomes. Indeed, identifying accountability for specific 

actions is an essential component of both the Community Health 
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Improvement Plan required by the IRS regulations and the com-

prehensive planning process in the PHAB standards. Although 

they use different terminology, both the IRS requirements and the 

PHAB standards call for two sets of population health measures: 

(1) measures of population health outcomes for which health care 

providers, public health agencies, and many other community 

stakeholders share responsibility; and (2) performance measures 

capable of holding these same entities accountable for their con-

tributions to population health goals. This same distinction was 

articulated in Improving Health in the Community,48 where the 

community health profile—another term for a CHNA or CHA—is 

highlighted in blue in Figure 3 in the upper “Problem Identifica-

tion and Prioritization Cycle” in a Community Health Improve-

ment Process (CHIP) schematic. The central idea is that these 

sets of community health indicators are intended to summarize a 

community’s overall health status, for which health care providers, 

public health agencies, and many other community stakehold-

ers share responsibility. Such profiles should reflect the diversity 

of the determinants of health, and can be used to set priorities 

among issues in a community’s health improvement plan.

Analyze
Health Issue

Inventory ResourcesMonitor Process
and Outcomes

Implement
Strategy

Develop
Indicator Set

Identify
Accountability

Develop Health
Improvement Strategy

Health IssueHealth IssueHealth Issue

Identify Critical
Health Issues

Form Community
Health Coalition

Problem
Identification

and Prioritization
Cycle

Prepare and Analyze
Community Health

Profiles

Analysis and
Implementation

Cycle

Figure 3. Institute of Medicine (IOM) Community Health Improvement Process (CHIP) 

Source: Adapted from IOM48
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This fundamental distinction between population health outcome 

measures and accountability-oriented performance measures 

also appears in the Mobilizing for Action through Planning and 

Partnership (MAPP) model49 cited by the public health officials in 

their comments on the IRS regulations. In particular, this ap-

proach calls for a community health status assessment and three 

other assessments before identifying strategic issues, formulating 

goals and strategies, and developing a plan-implement-evalu-

ate action cycle that includes relevant performance measures. 

Similarly, the Association for Community Health Improvement’s 

(ACHI) Community Health Assessment Toolkit includes as one 

of its six steps “Planning for Action & Monitoring Progress.”50 

Data on community health outcomes are collected (step 3) and 

priorities for action are set (step 4); and step 6 includes defining 

achievable goals, objectives, and strategies; collecting information 

on existing community programs and efforts; identifying evidence 

about effective interventions, and developing an action plan and 

evaluation strategy.

For instance, in Montgomery County, Maryland, the Department 

of Health and Human Services, all five not-for-profit hospitals, 

the Primary Care Coalition of Montgomery County (representing 

safety net clinics), and other health care providers, government 

agencies (including the school system, land-use planning agency, 

and recreation department), and community organizations all 

participate in Healthy Montgomery, an ongoing community-driv-

en process to identify and address key priority areas. Six prior-

ities have been identified (behavioral health, obesity, diabetes, 

cardiovascular disease, cancers, and maternal and infant health). 

The Healthy Montgomery steering committee adopted 37 core 

measures that can be monitored over time and disaggregated to 

the relevant social units, can include behaviors and other health 

determinants as well as health outcomes, and can address the con-

cerns of the hospitals and existing Healthy Montgomery priority 

areas.51

The hospitals in Montgomery County, in turn, build their own 

CHNAs on Healthy Montgomery. Holy Cross Hospital, for 

instance, serves a sizable immigrant population, and the hospi-

tal’s community benefits primarily target access for underserved 

populations—financial, geographic, and ethnic. As a result, the 

hospital shifted its community benefits focus over the past few 

years, steering away from general programs like health fairs 

toward more targeted approaches directed at ethnic and elderly 

populations. Holy Cross differentiates itself from other hospitals, 

however, by developing a comprehensive and detailed community 

benefit strategy with specific quarterly deliverables, just as it does 

for personnel, infrastructure, and financial planning. For example, 

to address Healthy Montgomery’s Maternal and Infant Health pri-

ority, Holy Cross chose to focus on outreach efforts that improve 

health status and access for underserved, vulnerable mothers. 

Holy Cross evaluates success by monitoring the number of admis-

sions to the Maternity Partnership, the number of perinatal class 

encounters, the percentage of low birth weight infants, and the 

reduction in the infant mortality rate.52

Both improvement plans and their associated performance mea-

sures must be tailored to a community’s health needs, the resourc-

es that are available, and the actions that health care providers, 

health departments, and other entities are willing to take and be 

accountable for. As discussed below, the IOM’s Improving Health 

in the Community53 proposes sample performance measure sets 

that communities can adopt for this purpose. As discussed in the 

“accountability” section below, For the Public’s Health: The Role of 

Measurement in Action and Accountability54 lays out a very useful 

“Framework for Accountability” and suggests specific measures 

and the stakeholders (or accountable entities) associated with 

them.

Developing Population Health Measures
The world of health care is awash with data. Whether one reads 

Computerworld (e.g., “How big data will save your life”),55 Health-

care Executive (e.g., “The power of analytics: Harnessing big data 

to improve the quality of care”),56 or Health Affairs (e.g., “Creating 

value in health care through big data”),57 most people now accept 

the idea that electronic clinical data and other health records can 

be used to manage and improve the processes, outcomes, and the 

quality of health care. But although the potential of these data 

to improve population health is frequently cited, the creation of 

population health measures—for any of the purposes described 

above—is neither automatic nor straightforward. To advance the 

use of these data, this section addresses a number of technical 

issues that must be considered in the development of population 

health measures. This discussion begins with the denominator, 

the most important question to address in specifying population 

health measures. It then describes the need for a measurement 

framework, including the careful specification of measures and 

the target population that clarify accountability for expected 

actions. Then the data are considered that are currently available 

in the health care delivery sector and for geographically defined 

populations, concluding with a discussion of validity and reliabili-

ty in population health measures.

Population and Denominator
The focus on the improving the distribution of health and 

well-being and their determinants in defined populations is the 

essential feature of the population health perspective. Careful 

consideration of the best ways to improve health outcomes often 

requires that health care providers look beyond patients who seek 

care for existing conditions to the populations from which they 

are drawn, sometimes implementing community-based interven-

tions. Indeed, one of the major long-term benefits of the increas-

ing adoption of population health perspective in the ACA and 

in practice is an increased focus on upstream factors, promoting 

health, and preventing disease before it occurs.
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This common focus unites a variety of population health ap-

proaches that fall along a spectrum based on how that population 

is defined. At one extreme, the concern is for health outcomes in 

populations defined by geography, what Jacobson and Teutsch 

call “total population health.”58 The County Health Rankings 

and most community health assessments conducted by state and 

local health departments typically take this approach. Population 

health management approaches that focus on patients in a health 

care system with specific chronic diseases are at the other end of 

the spectrum. Not surprisingly, Noble and colleagues59 found that 

health professionals who work for ACOs most often viewed “pop-

ulation health” as referring to a defined group of their organiza-

tion’s patients, while public health agency staff were more likely to 

consider population health from a geographical perspective.

Approaches focusing on accountability for health outcomes in 

populations defined by health care delivery systems such as ACOs 

or the Institute for Healthcare Improvement’s (IHI’s) Triple Aim 

model represent intermediate positions along this spectrum. The 

communitywide approaches to value-based purchasing described 

above can be seen as a way to broaden the denominator for 

population health from patients defined by their disease status 

and where they receive care to entire communities. Focusing on 

implementing the Triple Aim in ACOs, for instance, Hacker and 

Walker60 call for a broader “community health” definition that 

could improve relationships between clinical-delivery and public 

health systems and health outcomes for communities. Addressing 

similar issues, Gourevitch and colleagues61 suggest potential inno-

vations that could allow urban ACOs to accept accountability, and 

rewards, for measurably improving population health.

The current variation in the definition of “population” means that 

measurement systems must begin by determining the denom-

inator that best describes the population whose health is being 

monitored. The choice of the denominator also has important 

implications for accountability that may not be obvious. Consider 

something as simple as the coverage rate for influenza immuni-

zation, an important preventive service. The NQF62 recommends 

that the denominator for this rate be defined as the number of 

persons of the appropriate age for the vaccine (currently over 

18 months of age) in one of two ways: (1) in a facility, agency, or 

practice with an encounter between October 1 and March 31; or 

(2) for health plan measures, enrolled with a plan between Octo-

ber 1 and March 31.

The difference between these two is that health plans are respon-

sible for ensuring that everyone in the plan during the period 

when immunization is appropriate is included in the denomina-

tor. Hospitals or physician practices, on the other hand, are only 

responsible for ensuring that patients who are seen during that 

period are immunized. It is interesting to note that the initial 

ACO performance measures issued by CMS63 adopt the first of the 

two NQF options—the denominator for the measures is patients 

seen for a visit between October 1 and March 31—rather than 

all of the patients for whom the ACO is nominally “accountable.” 

Shouldn’t ACO’s be responsible for ensuring that all of their 

enrolled patients are vaccinated, not just those who see a provider 

between October 1 and March 31?

Moreover, despite the ACA and other factors leading the health 
care delivery system toward a total population health approach, 
different and overlapping definitions of a population pose a 
major challenge. Hospital and ACO service areas generally do not 
correspond to county or other geopolitical boundaries. The lack 
of overlap goes in both directions; in some metropolitan areas, 
health care service areas include multiple counties, and simulta-
neously only parts of some counties. For instance, as can be seen 
in Figure 4, the primary service area of Holy Cross Hospital in 
Silver Spring, Maryland includes parts of both Montgomery and 
Prince George’s Counties, but the hospital also has referrals from 
the remainder of those counties, as well as neighboring Washing-
ton, D.C. Finding ways to bridge these mismatched jurisdictions 
is one of the primary practical challenges of population health 
measurement.64 Having data available by ZIP code or other small 
geographical areas is a step toward addressing these issues.

Figure 4. Holy Cross Hospital Service Areas

Source: Holy Cross Hospital52

HCH Percent Distribution of Patient Discharges

Core (42%)

Northern Prince George’s (14%)

Prince George’s Referral (11%)

Montgomery Referral (16%)

10

eGEMs (Generating Evidence & Methods to improve patient outcomes), Vol. 2 [2014], Iss. 4, Art. 6

http://repository.edm-forum.org/egems/vol2/iss4/6
DOI: 10.13063/2327-9214.1132



eGEMs

Measurement Framework
Considering the range of uses and applications of population 

health measures discussed in the previous section, two critical 

issues emerge. First, population health measures must take a 

broad view of health and its determinants. The IHI “composite 

model”65 reproduced in Figure 5 represents this perspective well, 

with its emphasis on health promotion and disease prevention 

as well as interventions focusing on upstream factors rather than 

outcomes. Second, the measures should have the capacity to bring 

together public health, health care, and other stakeholders. In 

this regard the IHI composite model’s explicit recognition of the 

role of health care and of personal preventive services as part of 

the population-health production system is especially important. 

Similarly, Friedman and Parrish66 provide a conceptual descrip-

tion of the “population health record” assimilating information 

and statistics from diverse data sets and sources. If based upon an 

explicit population health framework, this record would provide a 

comprehensive view of population health to support exploratory 

and other analyses of health and factors that influence it.

These considerations suggest that, to be maximally useful, popu-

lation health measures require a scientifically valid measurement 

framework. For instance, summarizing the work of the “social 

indicators movement,” Andrews has identified the key charac-

teristics of a set health indicators as follows: “a limited yet com-

prehensive set of coherent and significant indicators which can be 

monitored over time, and which can be disaggregated to the level of 

the relevant social unit.”67 All of the limitations of current popu-

lation health measures discussed in the previous section can be 

summarized in these terms.

Obviously, there are a number of tensions in these criteria. The 

set of measures must be limited in number—otherwise users lose 

sight of the big picture—but yet comprehensive enough to cover 

all of the important issues, including the determinants as well as 

health outcomes. Composite measures such as indicators of pre-

ventable chronic disease mortality can be useful in this context. 

The individual measures in the set must be coherent so that they 

work together to tell the community’s health story, yet be signif-

icant enough to gain policymakers’ attention. Stoto68 describes 

how age can be used as an organizing structure, reflecting the 

relative ease in identifying priority issues within each age group. 

If the measures cannot be monitored over time, they are not very 

useful for tracking progress so adjustments can be made in pop-

ulation health improvement plans. Census data that are available 

for counties may not be useful for tracking population health 

improvements. On the other hand, as discussed in more detail 

below, much of the available population health data—whether 

based on sample surveys, case reports, or mortality statistics—are 

not reliable for small geographical areas.
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Figure 5. Institute for Healthcare Improvement (IHI) Composite Model of Population Health

Source: Adapted from IHI74
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For population health measures, “disaggregated to the level of the 

relevant social unit” has many meanings. For health outcomes, 

policymakers are interested in addressing disparities among 

groups defined by race and ethnicity, but also social and econom-

ic status, gender, and geography. In principle, disparities can be 

identified by comparing the same health outcomes measures for 

subpopulations defined by race, ethnicity, socioeconomic status, 

and so. This allows analysts to identify absolute and relative dif-

ferences in rates. If time series data are available, one can also see 

whether gaps are being closed or not.69 In practice, however, the 

ability to calculate disaggregated rates is limited by the availability 

of racial, ethnic, socioeconomic, and other identifiers in the data, 

and by small sample sizes (addressed further below).

Geographical variation is also important, whether it reflects ineq-

uities in population health factors or “hot spots” where access to 

health care is poor. And to the extent that population health mea-

sures are needed to drive improvement plans, the data must be 

disaggregated to reflect the health determinants, from individual 

health care providers to neighborhood factors. Dignity Health’s 

Community Health Need Index (CNI) is a useful indicator of 

the severity of the socioeconomic barriers to health care access 

in a given community. This index is based on evidence about the 

economic and structural barriers related to income, culture and 

language, education, insurance, and housing that affect overall 

health.70

The indicators chosen by the IOM71 for the State of the USA 

(SUSA) Health Indicators website (Table 2), provide a good 

illustration of the use of a measurement framework. In order to 

keep the measures manageable by limiting the number to 20, each 

indicator was required to demonstrate that it has the following 

characteristics:

• A clear importance to health or health care;

• The availability of reliable, high quality data to measure change 

in the indicators over time;

• The potential to be measured with federally collected data; and

• The capability to be broken down by geography, populations 

subgroups including race and ethnicity, and socioeconomic 

status.

Based on these criteria, the IOM noted that health outcomes 

were chosen because they reflect the well-being of the popula-

tion. Health-related behaviors such as smoking and nutrition 

were chosen because of their importance in determining health 

outcomes—for example, behavioral patterns are responsible for 

40 percent of the premature deaths in the United States. Finally, 

the category “health system performance”—including the health 

care and public health systems—was selected because access to 

available services is critical to the treatment and prevention of 

disease and illness. The IOM committee also considered charac-

teristics of the social and physical environment, such as income 

and air quality, but decided not to include them in its list of 20 

health indicators because they would be covered in other SUSA 

domains. These factors were, however, included in the County 

Health Rankings (see below).

On the delivery sector side, Bankowitz and colleagues72 note that 

many of today’s measures are inadequate to the task of assessing 

and paying for value as Medicare as well as many private sector 

insurers, providers, and employers transition to ACOs and other 

value-based payment mechanisms. Current measures focus on 

process and clinical outcomes, as opposed to health status, for 

instance, and most measures are add-ons to current work rather 

than an integral part of the care process, requiring manual chart 

reviews and retrospective data analysis. These inadequacies create 

opportunities to implement new measures that will be more 

meaningful to consumers, clinicians, purchasers, and policymak-

ers. To avoid a proliferation of measures that are inconsistent or 

questionable in terms of assessing value, they propose a frame-

work to define specific measures for each component of value—

health outcomes, patient experience, and per capita cost.

Addressing similar issues at the geographical level, the Health 

Policy Institute of Ohio (HPIO) notes that improving health care 

value—looking at the relationship between health outcomes and 

health costs—is critical to evaluating efforts to improve health, but 

that current tracking efforts are too narrow in scope and do not 

factor in determinants outside of the health care system such as 

social and economic factors. Consequently, HPIO is developing a 

concise and comprehensive dashboard of health outcome and cost 

measures to track Ohio’s progress in improving health value. This 

includes tracking population health outcomes, health costs, health 

care system performance, public health system performance, and 

health access and evaluating Ohio’s social, economic, and physical 

environment.73

Example: IHI Triple Aim

The IHI’s Guide to Measuring the Triple Aim74 provides a good 

example of population health measurement framework focused 

on the health care delivery sector. The choice of measures is based 

on four basic principles:

1. The Need for a Defined Population. The frame for the Triple 

Aim is a population; and the measures, especially for popula-

tion health and per capita cost, require a population denomi-

nator. Populations served by a Triple Aim initiative might be 

either a total population of a geopolitical area or a subpopula-

tion defined as those served by a particular health system.

2. The Need for Data over Time. Tracking data over time helps 

to distinguish between common cause and special cause vari-

ation, to gain insight into the relationship between interven-

tions and effects, and to better understand time lags between 

cause and effect.
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3. The Need to Distinguish Between Outcome and Process 

Measures, and Between Population and Project Measures. 

Measurement for the Triple Aim can be constructed hierar-

chically, with top-level population-outcome measures for each 

dimension of the Triple Aim, and with related outcome and 

process measures for projects that support each dimension.

4. The Value of Benchmark or Comparison Data. While data 

tracked and plotted over time help to measure improvement, 

benchmark or comparison data enable comparisons with oth-

er systems. Benchmarking is easier if the measures selected 

are standardized and in the public domain.

The proposed measures based on these principles are summarized 

in Table 3, and are described in more detail and illustrated in the 

Guide to Measuring the Triple Aim. In particular, the population 

health component includes measures of health outcomes such as 

mortality, health and functional status, and healthy life expectan-

cy; disease burden, including the incidence and prevalence of ma-

jor chronic conditions; and behavioral and physiological factors.75

Table 2. Institute of Medicine’s (IOM’s) State of the USA Health Indicators

Health Outcomes

Life expectancy at birth (number of years that a newborn is expected to live if current mortality rates continue to apply)

Infant mortality (deaths of infants ages under 1 year per 1,000 live births)

Life expectancy at age 65 (number of years of life remaining to a person at age 65 if current mortality rates continue to apply)

Injury related mortality (age-adjusted mortality rates due to intentional and unintentional injuries)

Self-reported health status (percentage of adults reporting fair or poor health)

Unhealthy days—physical and mental (mean number of physically or mentally unhealthy days in past 30 days)

Chronic disease prevalence (percentage of adults reporting one or more of 6 chronic diseases [diabetes, cardiovascular disease, chronic obstructive 
pulmonary disease, asthma, cancer, and arthritis])

Serious psychological distress (percentage of adults with serious psychological distress as indicated by a score of > 13 on the K6 scale, with scores 
ranging from 0–24)

Health-Related Behaviors

Smoking (percentage of adults who have smoked > 100 cigarettes in their lifetime and who currently smoke some days or every day)

Physical activity (percentage of adults meeting the recommendation for moderate physical activity [at least 5 days a week for 30 minutes a day of 
moderate intensity activity, or at least 3 days a week for 20 minutes a day of vigorous intensity activity])

Excessive drinking (percentage of adults consuming 4 [women], 5 [men], or more drinks on one occasion; 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 score of > 80 on the Healthy Eating Index)

Obesity (percentage of adults with a body mass index > 30)

Condom use (proportion of youth in grades 9–12 who are sexually active and do not use condoms, placing them at risk for sexually transmitted infections)

Health Systems

Health care expenditures (per capita health care spending)

Insurance coverage (percentage of adults without health coverage via insurance or entitlement)

Unmet medical, dental, and prescription drug needs (percentage of [noninstitutionalized] people who did not receive or delayed receiving needed medical 
services, dental services, or prescription drugs during the previous year)

Childhood immunization (percentage of children aged 19–35 months who are up-to-date with recommended immunizations)

Preventable hospitalizations (hospitalization rate for ambulatory care-sensitive conditions)

Source: Adapted from IOM71
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Table 3. Institute for Healthcare Improvement (IHI) 
Triple Aim Population Health Measures

Dimension of the 
IHI Triple Aim

Outcome Measures

Population Health Health Outcomes:

• Mortality: Years of potential life lost; life 
expectancy; standardized mortality ratio

• Health and Functional Status: Single-question 
assessment or multidomain assessment 

• Healthy Life Expectancy: Combines life 
expectancy and health status into a single 

good health 

Disease Burden:

Incidence (yearly rate of onset, average age of 
onset) and prevalence of major chronic conditions

Behavioral and Physiological Factors:

• Behavioral factors include smoking, alcohol 
consumption, physical activity, and diet

• Physiological factors include blood pressure, 
body mass index (BMI), cholesterol, and blood 
glucose

• A composite health risk assessment score

Experience of Care Standard questions from patient surveys such as 
the Consumer Assessment of Healthcare Providers 
and Systems questions on likelihood to recommend 
to others

Set of measures based on key dimensions such 
as the Institute of Medicine’s (IOM’s) six aims 

equitable, and patient-centered

Per Capita Cost Total cost per member of the population per month

Hospital and emergency department utilization rate 
and cost

Source: Adapted from IHI74

Example: County Health Rankings

The Robert Wood Johnson Foundation/University of Wisconsin’s 

County Health Rankings76 is good example of a useful population 

health framework. Because the County Health Rankings measures 

are based on the latest publically available data for every county in 

the United States, this model also provides a practical framework 

for CHNAs required of hospitals by the IRS or CHAs required by 

the PHAB.

The rankings framework involves 33 specific measures that collec-

tively describe a community’s health in terms of health outcomes 

and four categories of health determinants (see Figure 6). The 

health outcomes include one mortality measure (premature death, 

i.e. years of potential life lost before 75 years of age) and four 

morbidity measures (percentage of participants reporting fair or 

poor health, average number of physically and mentally unhealthy 

days in the past month, and low birth weight). The health factors 

cover health behaviors (9 measures addressing tobacco use, diet 

and exercise, alcohol and drug use, and sexual activity), clinical 

care (6 measures covering both access to and quality of care), 

social and economic (8 measures addressing education, employ-

ment, income, family and social support, and community safety), 

and the physical environment (5 measures covering air and water 

quality as well as housing and transport).

Figure 6. County Health Rankings Population Health 
Measurement Framework

Source: University of Wisconsin Population Health Institute36
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In order to rank the counties in each state, an overall Health Out-

comes summary score is created as an equally weighted composite 

of the mortality and morbidity measures. An overall health factors 

summary score is a weighted composite of four components: 

health behaviors (30 percent), clinical care (20 percent), social 

and economic factors (40 percent), and physical environment 

(10 percent). The County Health Rankings designers note that 

there is no one correct formula or true set of weights that perfect-

ly represents the health of a community. Rather they have used 

information from a wide variety of sources—scientific research, 

available data, expert opinion, and statistical analysis—to arrive 

at a set of easy to understand weights that reasonably reflect the 

different components and determinants of health. These weights 

are not perfect, but are regarded as reasonable estimates support-

ed by the best available evidence balanced with the availability of 

health data and interpretability. Users more interested in specific 

aspects of a community’s health, perhaps because they are using 

the data as part of a CHNA, can use the 6 summary measures, or 

even the 33 underlying specific measures, in their analysis of their 

community’s health.

Accountability
Careful consideration of all of the factors that influence, and are 

effected by, health reminds us that population health must be seen 

as the shared responsibility of health care providers, governmental 

public health agencies, and many other community institutions 

(Figure 7).77 The challenge of managing a shared responsibility for 

the community’s health, however, is that given the broad range 

of factors that determine health, no single entity can be held 

accountable for health outcomes.

In this context, the IOM has noted that the absence of a robust 

and available set of health indicators makes it difficult to hold 

the health system accountable for improving population health. 

This problem is worsened because the roles and responsibilities of 

different parts of the health system—from governmental public 

health agencies to schools and hospitals, from transportation 

networks to local zoning departments, from community-based 

organizations to local and national businesses—are not clear. 

Indeed, the health care delivery sector, public health agencies, and 

other public and private organizations that can contribute to pop-

ulation health, are often—and correctly—characterized as silos. 

To address this problem, the IOM describes and makes recom-

mendations for a measurement framework that provides the clear 

accountability needed to enable communities and policymakers 

to understand, monitor, and improve the contributions of various 

partners in the health system.78

Drawn from this IOM report, Table 4 illustrates how population 

health measures can be used to align efforts among health system 

stakeholders. Measurement of execution and outcomes of the 

agreed-on plans (strategies, interventions, policies, and process-

es) can clarify the shared responsibility for population outcomes, 

reveal the levels of effort and achievement needed to reach 

shared objectives, hold implementing agencies or stakeholders 

accountable for execution, and help identify necessary revisions 

to action plan. Distal health outcomes (death and diseases) are 

not useful in the context of accountability but can help the system 

to assess overall progress and to know where it stands. Jacobson 

and Teutsch79 make a similar point in distinguishing between 

measures of population health outcome and of population health 

improvement activities.

Example: Performance Measures for Tobacco and Health

For example, consider the following sample-performance in-

dicator set, drawn from IOM.80 It starts from the point where a 

community has chosen to focus on tobacco and health issues. 

Figure 8 is a simplified “driver diagram” that illustrates the prima-

ry and secondary drivers of the main outcome—tobacco-related 

mortality—as well as the process changes or interventions needed 

to bring these forces into alignment in a community. The corre-

sponding measures are summarized in Table 5.

Community
Clinical

care
delivery
system

Employers
and business

The mediaEducation
sector

Government
agencies

(other than
public health)

Governmental
Public Health
Infrastructure

Figure 7. Institute for Healthcare Improvement (IOM) 
Population Health Model

Source: IOM54
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Figure 8. Tobacco and Health Driver Diagram

Source: Adapted from Institute of Medicine Improvement (IOM)53

Table 4. Examples of Measures of Common Agreed-on Strategies

Sample Measure Accountable Entity

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

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

Business (retail)

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

Schools

Planning and zoning decisions consistent with local needs Planning department

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

Schools, community-services agencies

Percentage of community housing that is affordable (give parameters) Planning department, local government, developers

Percentage of community housing that is safe and livable (give parameters) Police, planning, local government, community groups, faith-
based organizations

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

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

Clinical care, schools

Percentage of employers that provide wellness services to employees Business, employers

Percentage of employers who adopt policies supportive of breastfeeding mothers 
(including dedicated, acceptable space and time to pump)

Business, employers

parameters have been described elsewhere)
Clinical care

Source: Adapted from IOM54
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Table 5. Sample Performance Indicators for Tobacco 
and Health

Sample Measure Accountable Entity

Deaths from tobacco-related 
conditions

Shared responsibility

Shared responsibility

Initiation of smoking among youth Shared responsibility

Prevalence of smoking in adults Shared responsibility

Ordinances to control 
environmental tobacco smoke

Local lawmakers

Local enforcement of laws on 
tobacco sales to youth

Local merchants and law 
enforcement

Tobacco prevention curricula in 
schools

Board of Education

Counseling by health care 
providers

Health care providers

Availability of cessation programs Nongovernmental agencies, local 
health departments, employers, etc.

Health plan coverage for 
cessation programs

Employers that determine health plan 
coverage

Source: Adapted from IOM53

A community taking this approach would want to monitor 

tobacco-attributable mortality, which can be estimated even in 

small communities using CDC Smoking-Attributable Mortality, 

Morbidity, and Economic Costs (SAMMEC) program data.81 

Tobacco-related mortality is useful to monitor to remind the 

community of the importance of the problem, but because of a 

long latency for cancer and other outcomes, this measure is not 

a good indicator of the impact of current prevention initiatives. 

Monitoring smoking-related residential fires can complement this 

as timelier outcome. Although the number of such fires in any 

community will be small, they can call attention to the problem 

by serving as sentinel events. As intermediate outcomes, or as 

drivers of tobacco-related mortality, it would also be important 

to measure both the initiation of smoking among youth and the 

prevalence of smoking in adults (to assess the cumulative effect of 

cessation, which is more difficult to measure directly).

Taken together, these measures monitor the community’s shared 

responsibility for tobacco-related outcomes. The following set 

of measures serves to assess the contributions of specific stake-

holders. A measure of the prevalence or strength of ordinances to 

control environmental tobacco smoke, for instance, can hold local 

lawmakers responsible for passing legislation that, over the long 

run, can influence both smoking initiation and cessation in adults. 

Similarly, since national laws control tobacco sales to youth, mea-

sures of local enforcement of laws on tobacco sales to youth can 

represent the efforts of local merchants and law enforcement of-

ficials to address the problem in the community. Measures of the 

existence or the extent of tobacco prevention curricula in schools 

can serve as an indication of the school board’s commitment to 

addressing tobacco in the community.

More directly addressing the health care community, a measure of 
the extent to which providers counsel their patients about smoking 
cessation can serve to hold providers accountable for this effort. In 
any given community, groups such as the American Cancer Society 
or the American Lung Association, local health departments, 
hospitals, employers, or others can commit to providing smoking 
cessation programs. A measure of the availability of these programs 
in the community reflects those commitments. Finally, the set in-
cludes an indicator of health plan coverage for cessation programs 
that measures the commitment of those who purchase health in-
surance—primarily employers—to ensure that these programs are 
included. With the mandatory inclusion of prevention programs 
under the Affordable Care Act, this measure is no longer necessary.

Choice of Individual Measures
Whatever denominator and measurement framework are chosen, 
adopting the population health perspective surfaces a number 
of important conceptual issues in measurement that must be 
addressed and clarified. Organizations such as the Agency for 
Healthcare Research and Quality (AHRQ) and the NQF have 
well-developed concepts of quality and performance measure-
ment for health care service providers, but efforts to translate 
this approach to population health settings are just beginning. 
As discussed above, one aspect of this involves identifying the 
relevant denominator—for instance, going from patient encoun-
ters in a fixed period to enrolled populations to geographically 
defined populations. More conceptually, in the context of shared 
responsibility for population health outcomes, measures that clar-
ify accountability for actions are needed.82,83 In measuring health 
outcomes associated with health care organizations, methods for 
and the appropriateness of risk adjustment are reasonably well un-
derstood. How do these issues play out in the context of a shared 
responsibility for population health?

While a discussion of general measurement principles is be-
yond the scope of this paper, the principles used by the NQF for 
evaluation of health care quality measures84 are worth noting and 
apply well to population health measurement, with some minor 
adjustments. NQF criteria apply to both process measures, which 
describe the process of health care, and the associated health 
outcomes. There are four basic criteria: importance, scientific 

acceptability, usability, and feasibility.

• Importance. For process measures, the first question is whether 

there is evidence connecting the process in question with the 

desired health outcome. One must know, for instance, that 

mammographic screening reduces breast cancer in order to 

make the case that screening rates are an important measure. 

Beyond that, the criteria ask whether there is a gap in perfor-

mance, i.e., evidence of disparities among groups in terms of 

process or outcome measures, and a potential for improvement. 

In the population health setting in particular, the availability 

of data for other populations is essential for identifying gaps in 

performance and the possibility of improvement.
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• Scientific Acceptability. Establishing the reliability, validity, 

and precision of population health measures can be challeng-

ing. The more one limits attention to populations such as the 

patients served by a particular health care provider or living in 

a defined geographical area—as is necessary to make indicators 

actionable—measures based on sample surveys, or even based 

on all reported cases of a particular condition, become less re-

liable. This is discussed further, below. With regard to validity, 

a common question regarding population health outcomes 

measures relates to accountability: Given the multiplicity of the 

determinants of population health, can the health system that 

is the subject of the measures reasonably be responsible for that 

outcome? This too is addressed below.

• Usability. For population health, a key question is whether the 

measures are actionable. First, is there agreement on whether 

smaller or larger values represent progress? Are the health 

outcomes susceptible to improvement through enhanced 

treatment, prevention, or other upstream activities? Are process 

measures within the control of the health care system or other 

community organization to which the measures apply?

• Feasibility. In health care, feasibility often depends on whether 

measurement data can be obtained within the normal flow of 

patient care. For population health, one must ask whether the 

measure can be implemented without undue burden using 

existing data systems.85

In addition, Bilheimer86 and Pestronk87 both offer useful sets of 

criteria for population health measures, as summarized in Table 6.

Data Availability and New Sources of Information to 

Measure Population Health
Although some analysts begin by examining the available data, 

it is usually better to start with the population and measurement 

framework, as described above. Starting with the data doesn’t 

automatically force the careful consideration of the appropriate 

denominator or what is important to measure. Eventually, though, 

data availability must be considered.

On the health care delivery system side, the American Recovery 

and Reinvestment Act of 2009 has enabled health care providers 

to adopt EHRs on a massive scale, and the act’s “meaningful use” 

provisions include the required reporting of quality measures for 

the populations they serve. According to Friedman, Wong, and 

Blumenthal,88 use of these data beyond their original purpose 

of supporting the health care of individual patients can speed 

the progression of knowledge from the laboratory bench to the 

patient’s bedside and provide a cornerstone for health care reform. 

Consistent with this, McKesson reported in 2013 that two-thirds 

of survey respondents expect to invest in integrating clinical data 

across the care continuum, and more than half expect to add 

to their data analytics capability. Access to data is a necessary 

component of population health management, according to Earl 

Steinberg, executive vice president, innovation and dissemination, 

for the Geisinger Health System.89

Okun and colleagues90 demonstrate how electronic health data 

can help to improve disease monitoring and tracking; can better 

target medical services for improved health outcomes and cost 

savings; help inform both patients and clinicians to improve how 

they make decisions during clinical visits; avoid harm to patients 

and unnecessary costs associated with repeat testing and delivery 

of unsuccessful treatments; and accelerate and improve the use 

of research in routine medical care to answer medical questions 

more effectively and efficiently. Existing electronic clinical data is 

also essential for the Center for Medicare and Medicaid Inno-

vation’s new, rapid-cycle approach to evaluation, which aims to 

deliver frequent feedback to providers in support of continuous 

quality improvement, while rigorously evaluating the outcomes of 

each model tested.91

Table 6. Measurement Principles

Evaluating Metrics to Improve Population Health* 

• Are the measures actionable? 

• Are the measures sensitive to interventions? 

• Are the measures affected by population migration? 

• Are the measures easily understood by collaborating organizations, 
policymakers, and the public? 

• Is the meaning of an increase or decrease in a measure unambiguous? 

• Do the measures stand alone or are they aggregated into an index or 
summary measure? 

• Are the measures uniform across communities? 

• To what extent do measures address disparities as well as overall 
burden? 

• Can unintended consequences be tracked?

Using Metrics to Improve Population Health**

of community values 

• Valid and reliable, easily understood, and accepted by those using 
them and being measured by them 

• Politically acceptable 

population health during the time that inducement is offered 

• Sensitive to the level and distribution of health in a population 

• Responsive to demands for evidence of population health improvement 
by measuring large sample size

Sources: *Bilheimer86,  ** Pestronk87
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Also focusing on the CHNAs that are an essential part of the 

arsenal of local health policymakers and are required of non-

profit hospitals, Gresenz92 describes how large administrative 

data sources such as hospital discharge data, health insurance 

claims and encounter data, and EMR data can be used to moni-

tor population health. Discharge data can be used to construct a 

widely used indicator of health systems performance—ambulato-

ry care sensitive hospitalization rates—for local populations and 

for demographic subgroups within localities. Health insurance 

claims and encounter data have been a key source of information 

for tracking health and access to health care, and recent develop-

ments by federal and state government agencies and by private 

organizations has dramatically increased. This is likely to con-

tinue to augment the availability of public payer encounter data, 

private insurance claims data, and integrated public and private 

claims data. With heavy investment by the federal government, 

EMR data are likely to be increasingly useful in the future, and 

especially so if the data are integrated across health care providers, 

hospitals, and health systems. Finally, other big data sources such 

as data from third party intermediaries that go between provid-

ers and insurers in the billing process, and aggregated data from 

pharmaceutical retailers, hold additional promise for contributing 

to a more comprehensive understanding of health and health care 

among a local population.

For geographically defined populations, organizations such as 

Community Commons93 and the Healthy Communities Insti-

tute,94 as well as the CDC95 have developed CHNA data resources. 

The County Health Rankings96—prepared for the Robert Wood 

Johnson Foundation by the University of Wisconsin Population 

Health Institute— which are based primarily on data from the 

Census Bureau, vital statistics, and the CDC’s Behavioral Risk 

Factor Surveillance System (BRFSS), use similar data to rank 

counties within states in terms of health outcomes and the factors 

that determine them (see below for more details). The County 

Health Rankings are intended to illustrate that much of what 

affects health occurs outside of the doctor’s office, and they help 

counties understand what influences how healthy residents are. 

Ultimately, the goal is to use these data to garner support among 

government agencies, health care providers, community organi-

zations, business leaders, policymakers, and the public for local 

health improvement initiatives.97

Tomines and colleagues98 suggest that electronic health infor-

mation systems can reshape the practice of public health and 

improve surveillance, disease and injury investigation and 

control programs, decision-making, quality assurance, and policy 

development. However, while these opportunities are potentially 

transformative, and the meaningful use provisions have included 

important public health components, significant barriers remain. 

Unlike incentives in the clinical care system, scant funding is 

available to public health departments to develop the necessary 

information infrastructure and workforce capacity to capitalize 

on EHRs or personal health records. Current EHR systems are 

primarily built to serve clinical systems and practice, and are gen-

erally not structured for public health use. And there are policy 

issues concerning how broadly public health officials can use the 

data.

In New York City, the Department of Health and Mental Hygiene 

is working to bridge the gap between clinical and population 

health with the NYC Macroscope, a population health surveil-

lance system that uses EHRs to track conditions managed by pri-

mary care practices that are important to public health. The goal 

is to monitor in real time the prevalence of chronic conditions, 

such as obesity, diabetes, and hypertension, as well as smoking 

rates and flu vaccine uptake. Noting that EHRs are rapidly be-

coming the standard of care for office-based medical practices as 

a result of federal incentive programs encouraging their uptake by 

health care professionals and institutions, the NYC Macroscope 

relies on data from the Primary Care Information Project. This 

project helps ambulatory providers in underserved areas adopt 

EHRs with population management tools to improve the quality 

of health care for the most vulnerable New Yorkers. These EHRs 

have been constructed with population-health management goals 

in mind, and can complement and expand the capacity of existing 

surveillance systems by capturing care events economically and 

with relative completeness. The NYC Macroscope will be validat-

ed by comparing ambulatory EHR data with data from the 2013 

NYC Health and Nutrition Examination Survey—a gold standard, 

population-based health survey.99

Despite their potential, however, Gresenz100 describes a number of 

key challenges to using EHR data for population health purposes, 

including the level of resources required for their procurement 

and the need for rigorous independent analyses of data quality 

and representativeness. In particular, many commonly used sur-

vey-data sources regarding health or health care are engineered 

to provide national- or state-level estimates, but sample sizes 

available for more localized areas are often too small to support 

statistical estimation with precision. Geographic identifiers are 

sometimes unavailable or only available for use in restricted ways. 

And the lag time between data collection and data availability can 

be as long as a year to several years, limiting the ability of such 

data to inform timely and time-sensitive health policymaking. 

Area-specific surveys are another option, but are expensive.

Similarly, recognition of a shared interest in population health, 

and the encouragement provided by the Office of the National 

Coordinator for Health IT’s “meaningful use” standards, often 

requires merging existing electronic data in different formats 

from providers and public health sources.101 This in turn reveals a 

number of complex data governance issues (ownership, privacy, 

confidentiality, etc.) that must be addressed.
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Friedman and colleagues102 also agree that EHRs could contribute 

to improving population health by providing a better understand-

ing of the level and distribution of disease, function, and well-be-

ing within populations. They note, however, that realizing this 

potential will require understanding what EHRs can realistically 

offer and the requirements for obtaining useful information from 

them: improved population coverage, standardized content and 

reporting methods, and adequate legal authority for using EHRs 

for population health.

Scientific Properties of Population Health 
Measures
As noted above, scientific acceptability is one of the four major 

NQF criteria performance measures,103 but ensuring the reliability 

and validity of population health measures can be challenging, 

and one must often address trade-offs between them to improve 

the measures’ precision and sensitivity to change. The primary 

questions are whether the available measures can track changes 

in population health over time and between jurisdictions and 

subpopulations, and whether observed changes and differences 

in these measures reflect real differences in population health, as 

opposed to measurement error.

A measure’s reliability is the degree to which it consistently 

measures the concept it is supposed to represent. For popula-

tion health measures, the primary challenge to reliability comes 

from the small numbers of events in the numerator of a rate and 

limited sample sizes. For instance, the development of commu-

nity-health profiles reminds us about the limitations of popula-

tion-based data for “small areas,” which include most governmen-

tal units below the state level: counties, cities and towns, hospital 

service areas, neighborhoods, and so on. Disaggregation by racial 

and ethnic groups, as well as socioeconomic variables, which are 

needed to study health disparities and inequities, further reduces 

the sample size.

Population health data based on rates frequently exhibit large 

relative random variation due to rare outcomes in the numerator. 

The infant mortality rate, for instance, is a widely used population 

health measure, but in most communities the number of infant 

deaths is small and statistical fluctuations from year to year can 

be relatively large. Similarly, medical errors and hospital-acquired 

infections—while disturbingly common on a national basis—

are relatively rare for any given health care provider. Indicators 

based on survey data are also problematic. Most health surveys 

are designed to make estimates at the national or state level, and 

incorporate a sample size of thousands of respondents at these 

levels. The number of observations for counties or smaller areas, 

however, is substantially less, and often too small to provide reli-

able estimates.

The ACA specifies 5,000 “Medicare lives” as the minimum size 

for ACOs, primarily to ensure a large enough population base to 

spread risk effectively.104 For preventive health and other perfor-

mance measures that relate to an entire ACO population, this 

number is also likely to be sufficient to ensure reliability. However, 

for measures focused on at-risk populations (e.g., those with heart 

failure or coronary artery disease), there may not be a sufficient 

base to ensure reliable estimates.

Because performance measures are typically followed over time 

to assess progress, “sensitivity to change”—an indicator’s ability 

to measure change—is particularly important. Some changes 

simply reflect chance fluctuations in epidemiological rates. For 

most communities, for instance, infant mortality rates fluctuate 

substantially from year to year simply because the numerator, the 

number of infant deaths, is small. Statistical tests can be used to 

assess the degree to which the indicator changes if and only if the 

concept being measured also changes.

The most common way to deal with the problem of small num-

bers is aggregation. Rather than presenting the infant mortality 

rate for 2014, the average rates over the last three, five, or perhaps 

seven years are reported. Survey data are often available for the 

“White,” “Black,” and “Other” populations, essentially ignoring 

any differences within these groups. Community health profiles 

are calculated for counties, but not for smaller geographic areas 

or subgroups within counties. Minimum numbers of patients 

are needed to form an ACO. (In addition to reliability, another 

common rationale for aggregation is to preserve confidentiality.) 

The problem with this approach is that differences within the 

aggregated groups are invisible. Infant mortality rates based on 

five years of data make it difficult to see a sharp rise in recent 

years. Rates for the Other population mask differences among the 

groups that fall into this category. And county-level data make it 

impossible to see either socioeconomic or geographical disparities 

within the county.

Alternatively, proxy measures might be developed. In some 

circumstances, the proportion of children born with low birth 

weight (with a larger numerator) might be a more stable summary 

measure of infant health than the infant mortality rate.105,106

There are also a variety of statistical methods that “borrow 

strength”—that is, they use information from jurisdictions that 

are temporally or geographically proximate or similar in other 

ways. One such alternative is to smooth the data by averaging over 

time (using time series methods and weighted moving averages, 

for instance) or over space using spatial analogs of these meth-

ods.107 One such model was used in the preparation of the Atlas of 

United States Mortality.108 Model-based estimates use hierarchical 

statistical models to combine information from one survey with 
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other more geographically detailed data to increase reliability. 

Zhang and colleagues109 have used this approach, combining data 

from the BRFSS with data from the U.S. Census and Department 

of Agriculture to estimate the county-level prevalence of obesity 

in Mississippi. Raghunathan and colleagues110 have combined 

data from the BRFSS and the National Health Interview Survey 

(NHIS), which have complementary strengths and weakness, 

with county-level demographic and socioeconomic variables to 

estimate county-level prevalence rates of cancer risk factors and 

screening.

Statistical models of this sort, it must be acknowledged, are better 

for some purposes than for others. The complex statistical models 

and data demands lead to problems in timeliness of the results 

and perhaps the understandability of the results. Depending 

on the variability in the data for the target area and the desired 

degree of smoothing, more or less weight is put on a commu-

nity’s own area data. The resulting estimates are not, therefore, 

unbiased. Because of the assumptions that underlie them, these 

models are not good for looking for outliers or differences be-

tween adjacent or similar communities; depending on the degree 

of smoothing and the statistical model, differences of this sort will 

be minimized. These techniques can be very useful, however, in 

seeing the “big picture” in geographical and other patterns.

 Validity, on the other hand, is an indicator’s capacity to measure 

the intended concept. Risk adjustment to account for differences 

in patient severity is commonplace in reporting hospital mor-

tality.111 However, while methods for risk adjustment have long 

been evaluated for clinical care measures, these approaches may 

not directly translate to the context of shared accountability. One 

must ask whether the measure is really within the control of the 

entity whose performance is being assessed, and consider risk ad-

justment to control for differences in populations being served. If 

used inappropriately, risk adjustment can obscure disparities, and 

the NQF has had a long-standing policy against adjusting quality 

measures for

sociodemographic factors. Recently, however, an NQF panel rec-

ommended measure by measure determination of the appropri-

ateness of sociodemographic adjustment based on two criteria: (1) 

the existence of a conceptual relationship between one or more 

sociodemographic factors and an outcome or process of care; and 

(2) the existence of empirical evidence that sociodemographic 

factors affect the measure.112

Changes in the process of measurement, and the distinction 

between real and artifactual changes in mortality statistics and 

self-reported health conditions, also must be considered. Does an 

increase in the proportion who report being told that they have 

diabetes reflect the success of a screening program, or the failure 

of primary prevention? A similar problem arises when health 

service utilization records are used to assess changing disease 

burdens. Does a decrease in emergency department visits for 

asthma indicate the success of primary care in the community, or 

measures to restrict access to individuals without insurance?

Because assessing a measure’s validity can be complex, it helps to 

review the “theory of the measure”—the measure’s purpose and 

intended use, and precisely how and why a rate with a particular 

numerator and denominator is expected to reflect a certain aspect 

of a population’s health or the quality of health care a population 

receives.

For example, consider the Prevention Quality Indicators (PQIs), 

a family of measures developed by AHRQ based on hospital 

inpatient discharge data to identify quality of care for ambulatory 

care sensitive conditions. These are conditions for which good 

outpatient care can potentially prevent the need for hospitaliza-

tion or for which early intervention can prevent complications or 

more severe disease. Patients with diabetes, for example, may be 

hospitalized for diabetic complications if their conditions are not 

adequately monitored or if they do not receive the patient educa-

tion needed for appropriate self-management. The denominator 

for these “area measures” is the adult population in a metropolitan 

area or county. The PQIs are population based and adjusted for 

covariates.113 Even though these indicators are calculated with 

standardized software using hospital inpatient data, they are in-

tended to provide insight into the community health care system 

or services outside the hospital setting rather than the hospital 

per se. The validity of this family of measures thus depends on the 

following: (1) evidence that the hospital admissions that form the 

basis of the measure actually are sensitive to ambulatory care, or 

more generally care received in the community; and (2) under-

standing that the purpose of the measure is to assess the quality 

of and access to care in the population rather than the quality of 

the care that the hospital serves. Some have suggested that the de-

nominator be restricted to the population with diabetes to ensure 

fair comparisons, but this is not done because accurate data on 

the prevalence of diabetes at the county level is not available.

Compromises must generally be made among validity, reliability, 

data availability, and sensitivity to change. In the area of prenatal 

care, for instance, evaluators often use the receipt of prenatal care 

in first trimester, rather than more complex measures based on 

official recommendations of the U. S. Public Health Service for 

the frequency and content of prenatal care, because the former 

measure is available on birth certificates and the latter is not. 

This is a case of trading validity for increased data availability. In 

many communities, annual infant mortality rates are not reliable 

due to the small number of infant deaths. Instead of annual rates, 

therefore, epidemiologists commonly calculate running averages 

by average infant mortality rate over three or five years. This is a 

case in which reliability is gained at the expense of timeliness and 

responsiveness to change. Another approach that is frequently 
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used to deal with sparse data is to use proxy measures that reflect 

trends and differences. The percentage of infants born at low birth 

weight, for example, is used rather than infant mortality because 

low birth weight has been shown to be strongly associated with 

infant mortality. This is a case of trading validity for reliability.

Example: Promoting Successful Birth Outcomes

The IOM’s Access to Health Care in America report114 provides 

a good example of the trade-off between reliability and validity, 

and how a family of measures can overcome the limitations of the 

individual measures. This report proposes five major health care 

access objectives—one of them being successful birth outcomes—

and sets of utilization and outcome measures for each.

The first indicator is based on the utilization of health care, 

specifically prenatal care. Using information on birth certificates, 

one can calculate the percentage of pregnant women obtaining 

“adequate” prenatal care. The strength of this indicator is that it 

is a direct measure of health care access. There are, however, a 

number of weaknesses. First, adequate prenatal care is measured 

only by what is available on the birth certificate, which is usually 

limited to the time of initiation and the frequency of care. There 

is nothing on the distribution of visits over time or their content. 

Indeed a large number of visits could represent a problem preg-

nancy. More complex indices of the adequacy of care are available, 

but their calculation can be confounded by missing or incomplete 

data, and there might be problems in recalling the number of 

timing of visits when the birth certificate is being filled out.

The second indicator proposed by the IOM is an outcome mea-

sure: the infant mortality rate. This is a commonly used measure 

of access and is available even for small communities from vital 

statistics. The infant mortality rate, however, provides little infor-

mation about access barriers, and includes causes of death that 

cannot be affected by the health care system. Moreover, because 

infant deaths are uncommon, there is substantial variability in 

infant deaths in many areas simply due to small numbers.

As an alternative, the third indicator proposed is the low birth 

weight rate, the proportion of infants weighing less than 2,500 g 

at birth. The strengths of this indicator are that it is known to be 

specific to adequate prenatal care and access to nutrition services, 

and is an important predictor of infant survival. Moreover, since 

the numerator is not as rare as infant deaths, the rate is more 

stable. As with the infant mortality rate, however, the low birth 

weight rate provides little information about access barriers.

The final indicator is the rate of congenital syphilis. This is a re-

portable condition in most states, so the data are available, and the 

condition is very specific to lack of or inadequate prenatal care. 

The weaknesses are that reporting may be incomplete, and since 

syphilis is rare in most states, the measure often lacks reliability.

Conclusions
Whether the focus of population-health improvement efforts the 

measurement of health outcomes, risk factors, and interventions 

to improve them are central to achieving collective impact in the 

population health perspective. And because of the importance of 

a shared measurement system, appropriate measures can help to 

ensure the accountability of and ultimately integrate the efforts of 

public health, the health care delivery sector, and other public and 

private entities in the community to improve population health. 

Yet despite its importance, population health measurement efforts 

in the United States are poorly developed and uncoordinated.

To achieve the potential of the population health perspective, 

public health officials, health system leaders, and others must 

work together to develop sets of population health measures that 

are suitable for different purposes yet are harmonized so that to-

gether they can help to improve a community’s health. This begins 

with clearly defining the purpose of a set of measures, distin-

guishing between outcomes for which all share responsibility and 

actions to improve health for which the health care sector, public 

health agencies, and others should be held accountable.

Depending on the purpose of the analysis, then, measurement 

systems should clearly specify what to measure—in particular the 

population served (the denominator), what the critical health di-

mensions are in a measurement framework, and how the measures 

can be used to ensure accountability. Building on a clear under-

standing of the purpose and dimensions of population health that 

must be measured, developers can then choose specific measures 

using existing data or developing new data sources if necessary, 

with established validity, reliability, and other scientific character-

istics. Rather than indiscriminately choosing among the prolifer-

ating data streams, this systematic approach to measure develop-

ment can yield measurement systems that are more appropriate 

and useful for improving population health.

References
1. Stoto MA. Population health in the Affordable Care Act era 

[Internet]. Washington (DC): Academy Health Inc; 2013 Feb 

21 [cited 2014 Dec 17]. Available from: http://www.academy-

health.org/files/AH2013pophealth.pdf

2. Grossman C, Alper J, editors. Observational studies in a 

learning health system: workshop summary; 2013 Apr 25-26; 

Washington, DC. Washington: National Academies Press; 

2013. 134 p.

3. Auerbach J, Chang DI, Hester J, Magnan S. Opportunity 

knocks: population health in State Innovation Models [In-

ternet]. Washington (DC): Institute of Medicine; 2013 Aug 

21 [cited 2014 Dec 17]. Available from: http://www.iom.edu/

Global/Perspectives/2013/OpportunityKnocks 

22

eGEMs (Generating Evidence & Methods to improve patient outcomes), Vol. 2 [2014], Iss. 4, Art. 6

http://repository.edm-forum.org/egems/vol2/iss4/6
DOI: 10.13063/2327-9214.1132



eGEMs

4. Hester J. Paying for population health: a view of the opportu-

nity and challenges in health care reform [Internet]. Wash-

ington (DC): Institute of Medicine; 2013 Sept 3 [cited 2014 

Dec 17]. Available from: http://iom.edu/Global/Perspec-

tives/2013/PayingforPopulationHealth

5. Shortell, SM. A bold proposal for advancing population 

health [Internet]. Washington (DC): Institute of Medicine; 

2013 Aug 8 [cited 2014 Dec 17]. Available from: http://www.

iom.edu/Global/Perspectives/2013/BoldProposal

6. Institute of Medicine, Committee on Integrating Primary 

Care and Public Health, Board on Population Health and 

Public Health Practice. Primary care and public health: ex-

ploring integration to improve population health. Washing-

ton: National Academies Press; 2012. 192 p.

7. Kania J, Kramer M. Collective impact [Internet]. Stanford 

(CA): Stanford Social Innovation Review; 2011 [cited 2014 

Dec 17]. Available from: http://www.ssireview.org/articles/

entry/collective_impact 

8. Kania J, Kramer M. Collective impact [Internet]. Stanford 

(CA): Stanford Social Innovation Review; 2011 [cited 2014 

Dec 17]. Available from: http://www.ssireview.org/articles/

entry/collective_impact

9. Prybil L, Axhrxhdiwls FD, Killian R, Mays G, Carman A, 

Levey S, McGeorge A, Fardo DW. Improving Community 

Health through Hospital-Public Health Collaboration. Lex-

ington (KY): Commonwealth Center for Governance Studies; 

2014 Dec 10[cited 2015 Feb 13]. Available from: bit.ly/Hospi-

talPublicHealthPartnerships

10. Measure Evaluation Criteria [Internet]. Washington (DC): 

National Quality Forum; 2013 [cited 2014 Dec 17]. Available 

from: http://www.qualityforum.org/docs/measure_evalua-

tion_criteria.aspx

11. Stoto MA. Population health in the Affordable Care Act era 

[Internet]. Washington (DC): Academy Health Inc; 2013 Feb 

21 [cited 2014 Dec 17]. Available from: http://www.academy-

health.org/files/AH2013pophealth.pdf

12. Noble DJ, Greenhalgh T, Casalino LP. Improving population 

health one person at a time? Accountable care organisations: 

perceptions of population health—a qualitative interview 

study. BMJ Open. 2014 April 25;4(4):e004665.

13. Berwick DM. Making good on ACOs’ promise—The final 

rule for the Medicare Shared Savings Program. New England 

Journal of Medicine. 2011 November 10;365(19):1753-1756.

14. Accountable Care Organization 2012 Program analysis 

quality performance standards narrative measure specifica-

tions: final report. Baltimore(MD): Centers for Medicare & 

Medicaid Services (US); 2011 December 12. 64 p. Report No.: 

0213195.000.004.

15. Berwick DM. Making good on ACOs’ promise - The final 

rule for the Medicare Shared Savings Program. New England 

Journal of Medicine 2011 October 24;365:1753-1756.

16. Fisher ES, Shortell SM. Accountable care organizations: ac-

countable for what, to whom, and how. Journal of the Amer-

ican Medical Association. 2010 October 10;304(15):1715-

1716.

17. Fisher ES, Shortell SM. Accountable care organizations: ac-

countable for what, to whom, and how. Journal of the Amer-

ican Medical Association. 2010 October 10;304(15):1715-

1716.

18. Hodach R, editor. Population health management: a roadmap 

for provider-based automation in a new era of healthcare 

[Internet]. New York, NY: Institute for Health Technology 

Transformation; 2014 [cited 2014 Dec 17]. Available from: 

http://ihealthtran.com/pdf/PHMReport.pdf

19. Population health management: steps to risk sharing and 

data analytics [Internet]. Brentwood (TN): Health Leaders 

Media; 2013 Oct [cited 2014 Dec 17]. Available from: http://

www.healthleadersmedia.com/intelligence/detail/cfm?con-

tent_id=296742&year=2013

20. Nash DB. The population health mandate: a broader ap-

proach to care delivery [Internet]. San Diego (CA): The 

Governance Institute; 2012 Feb [cited 2014 Dec 17]. Available 

from: http://www.populationhealthcolloquium.com/read-

ings/Pop_Health_Mandate_NASH_2012.pdf

21. McAlearney AS. Population health management: strategies to 

improve outcomes. 1st ed. Chicago: Health Administration 

Press; 2003. 288 p.

22. Carmouche DG. Health plans and health systems: data (and 

systems) for chronic disease management. Presentation at: 

Accountable Care Organization Summit at Georgetown Uni-

versity. 2013 Dec 3-4; Washington, DC. 

23. Population health management: steps to risk sharing and 

data analytics [Internet]. Brentwood (TN): Health Leaders 

Media; 2013 Oct [cited 2014 Dec 17]. Available from: http://

www.healthleadersmedia.com/intelligence/detail/cfm?con-

tent_id=296742&year=2013

24. Population health management: steps to risk sharing and 

data analytics [Internet]. Brentwood (TN): Health Leaders 

Media; 2013 Oct [cited 2014 Dec 17]. Available from: http://

www.healthleadersmedia.com/intelligence/detail/cfm?con-

tent_id=296742&year=2013

25. Hester J. Paying for population health: a view of the opportu-

nity and challenges in health care reform [Internet]. Wash-

ington (DC): Institute of Medicine; 2013 Sept 3 [cited 2014 

Dec 17]. Available from: http://iom.edu/Global/Perspec-

tives/2013/PayingforPopulationHealth

26. Shortell, SM. A bold proposal for advancing population 

health [Internet]. Washington (DC): Institute of Medicine; 

2013 Aug 8 [cited 2014 Dec 17]. Available from: http://www.

iom.edu/Global/Perspectives/2013/BoldProposal

27. Hacker K, Walker DK. Achieving population health in Ac-

countable Care Organizations. American Journal of Public 

Health. 2013 Jul;103(7):1163-1167.

23

Stoto: Population Health Measurement

Published by EDM Forum Community, 2014



eGEMs

28. Hester J. Paying for population health: a view of the opportu-

nity and challenges in health care reform [Internet]. Wash-

ington (DC): Institute of Medicine; 2013 Sept 3 [cited 2014 

Dec 17]. Available from: http://iom.edu/Global/Perspec-

tives/2013/PayingforPopulationHealth

29. Hester J. Paying for population health: a view of the opportu-

nity and challenges in health care reform [Internet]. Wash-

ington (DC): Institute of Medicine; 2013 Sept 3 [cited 2014 

Dec 17]. Available from: http://iom.edu/Global/Perspec-

tives/2013/PayingforPopulationHealth

30. Auerbach J, Chang DI, Hester J, Magnan S. Opportunity 

knocks: population health in State Innovation Models [In-

ternet]. Washington (DC): Institute of Medicine; 2013 Aug 

21 [cited 2014 Dec 17]. Available from: http://www.iom.edu/

Global/Perspectives/2013/OpportunityKnocks 

31. Auerbach J, Chang DI, Hester J, Magnan S. Opportunity 

knocks: population health in State Innovation Models [In-

ternet]. Washington (DC): Institute of Medicine; 2013 Aug 

21 [cited 2014 Dec 17]. Available from: http://www.iom.edu/

Global/Perspectives/2013/OpportunityKnocks 

32. Auerbach J, Chang DI, Hester J, Magnan S. Opportunity 

knocks: population health in State Innovation Models [In-

ternet]. Washington (DC): Institute of Medicine; 2013 Aug 

21 [cited 2014 Dec 17]. Available from: http://www.iom.edu/

Global/Perspectives/2013/OpportunityKnocks 

33. Rosenbaum S. Update: Treasury/ Proposed Rule on Commu-

nity Benefit Obligations of Nonprofit Hospitals [Internet]. 

Washington (DC): George Washington University, Milken 

Institute School of Public Health; 2013 Apr 18 [cited 2014 

Dec 17]. Available from: http://www.healthreformgps.org/

resoIRSurces/update-treasuryirs-proposed-rule-on-commu-

nity-benefit-obligations-of-nonprofit-hospitals/

34. Kuehnert P. Public Health and Health Care Working Togeth-

er [Internet]. Princeton (NJ): Robert Wood Johnson Foun-

dation; 2012 Nov 20 [cited 2014 Dec 17]. Available from: 

http://www.rwjf.org/en/blogs/new-public-health/2012/11/

public_health_andhe.html

35. Stoto MA. Population health in the Affordable Care Act era 

[Internet]. Washington (DC): Academy Health Inc; 2013 Feb 

21 [cited 2014 Dec 17]. Available from: http://www.academy-

health.org/files/AH2013pophealth.pdf

36. County Health Rankings & Roadmaps: Building a Culture of 

Health, County by County [Internet]. Madison: University of 

Wisconsin Population Health Institute; c2014 [cited 2014 Dec 

17]. Available from: http://www.countyhealthrankings.org/

37. Health Communities Institute: Supporting Partnerships 

to Drive Community Improvement [Internet]. Berkeley: 

Healthy Communities Institute; c2015 [cited 2014 Dec 17]. 

Available from: http://www.healthycommunitiesinstitute.

com/consortiums-and-coalitions-solutions/

38. Community Health Needs Assessment (CHNA) [Internet]. 

Community Commons; c2014 [cited 2014 Dec 17]. Available 

from: http://www.communitycommons.org/chna/

39. Dignity Health: Community Need Index [Internet]. San 

Francisco: Dignity Health; c2015 [cited 2014 Dec 17]. Avail-

able from: http://www.dignityhealth.org/Who_We_Are/

Community_Health/212401

40. ACHI Community Health Assessment Toolkit: A Practical 

Guide to Planning, Leading, and Using Community Health 

Assessments [Internet]. Chicago: Association for Community 

Health Improvement; c2006-2014 [cited 2014 Dec 17]. Avail-

able from: http://www.assesstoolkit.org/

41. Community Health Needs Assessment (CHNA) [Internet]. 

Community Commons; c2014 [cited 2014 Dec 17]. Available 

from: http://www.communitycommons.org/chna/

42. Health Communities Institute: Supporting Partnerships 

to Drive Community Improvement [Internet]. Berkeley: 

Healthy Communities Institute; c2015 [cited 2014 Dec 17]. 

Available from: http://www.healthycommunitiesinstitute.

com/consortiums-and-coalitions-solutions/

43. Kuehnert P, Graber J, Stone D. Using a Web-based tool to 

evaluate a collaborative community health needs assessment. 

Journal of Public Health Management and Practice 2014 

Mar-Apr;20(2):175-187.

44. Prybil L, Axhrxhdiwls FD, Killian R, Mays G, Carman A, 

Levey S, McGeorge A, Fardo DW. Improving Community 

Health through Hospital-Public Health Collaboration. Lex-

ington (KY): Commonwealth Center for Governance Studies; 

2014 Dec 10[cited 2015 Feb 13]. Available from: bit.ly/Hospi-

talPublicHealthPartnerships

45. Stoto MA. Community Health Needs Assessments- An Op-

portunity to Bring Public Health and the Healthcare Delivery 

System Together to Improve Population Health [Internet]. 

Madison: University of Wisconsin School of Medicine and 

Public Health, Department of Population Health Scienc-

es; c2014 [cited 2014 Dec 17]. Available from: http://www.

improvingpopulationhealth.org/blog/2013/04/communi-

ty-health-needs-assessments-an-opportunity-to-bring-pub-

lic-health-and-the-healthcare-delivery.html

46. Rosenbaum S. Update: Treasury/IRS Proposed Rule on Com-

munity Benefit Obligations of Nonprofit Hospitals [Internet]. 

Washington (DC): George Washington University, Milken 

Institute School of Public Health; 2013 Apr 18 [cited 2014 

Dec 17]. Available from: http://www.healthreformgps.org/

resources/update-treasuryirs-proposed-rule-on-communi-

ty-benefit-obligations-of-nonprofit-hospitals/

47. Public Health Accreditation Board Standards & Measures 

[Internet]. Alexandria: Public Health Accreditation Board; 

c2013 [cited 2014 Dec 17]. Available from: http://www.

phaboard.org/wp-content/uploads/SM-Version-1.5-Board-

adopted-FINAL-01-24-2014.docx.pdf

48. Durch JS, Bailey LA, Stoto MA, editors. Improving Health in 

the Community: A Role for Performance Monitoring. Wash-

ington (DC): National Academy Press; 1997. 478 p.

24

eGEMs (Generating Evidence & Methods to improve patient outcomes), Vol. 2 [2014], Iss. 4, Art. 6

http://repository.edm-forum.org/egems/vol2/iss4/6
DOI: 10.13063/2327-9214.1132



eGEMs

49. Stoto MA. Community Health Needs Assessments- An Op-

portunity to Bring Public Health and the Healthcare Delivery 

System Together to Improve Population Health [Internet]. 

Madison: University of Wisconsin School of Medicine and 

Public Health, Department of Population Health Scienc-

es; c2014 [cited 2014 Dec 17]. Available from: http://www.

improvingpopulationhealth.org/blog/2013/04/communi-

ty-health-needs-assessments-an-opportunity-to-bring-pub-

lic-health-and-the-healthcare-delivery.html

50. Health Communities Institute: Supporting Partnerships 

to Drive Community Improvement [Internet]. Berkeley: 

Healthy Communities Institute; c2015 [cited 2014 Dec 17]. 

Available from: http://www.healthycommunitiesinstitute.

com/consortiums-and-coalitions-solutions/

51. Svigos F, Ryan-Smith C, Udelson A, Erickson C, Rahman S, 

Stoto MA. Healthy Montgomery: Developing community 

health indicators to catalyze change and improve population 

health. Poster presented at: AcademyHealth Annual Research 

Meeting; 2014 Jun 8-10; San Diego, CA. 

52. Holy Cross Hospital Community Benefit Implementation 

Strategy [Internet]. Silver Spring (MD): Holy Cross Hospital, 

2013 Dec [cited 2014 Dec 17]. Available from: http://www.

holycrosshealth.org/documents/community_involvement/

HCH_CommunityBenefitImplementationStrategy_FY13.pdf

53. Durch JS, Bailey LA, Stoto MA, editors. Improving Health in 

the Community: A Role for Performance Monitoring. Wash-

ington (DC): National Academy Press; 1997. 478 p.

54. For the Public’s Health: The Role of Measurement in Action 

and Accountability [Internet]. Washington (DC): Institute 

of Medicine; 2010 Dec [cited 2014 Dec 17]. Available from: 

http://iom.edu/~/media/Files/Report%20Files/2010/For-

the-Publics-Health-The-Role-of-Measurement-in-Action-

and-Accountability/For%20the%20Publics%20Health%20

2010%20Report%20Brief.pdf

55. Mearian L. How big data will save your life [Internet]. Fram-

ingham (MA): Computerworld; 2013 Apr 25 [cited 2014 Dec 

17]. Available from: http://www.computerworld.com/s/arti-

cle/9238593/How_big_data_will_save_your_life

56. Mays EL. The power of analytics: harnessing big data to 

improve the quality of care. Healthcare Executive. 2014 Mar-

Apr;29(2):22-24, 26.

57. Roski J, McClellan M. Measuring health care performance 

now, not tomorrow: essential steps to support effective health 

reform. Health Affairs. 2011 Apr;30(4):682-689. 

58. Jacobson DM, Teutsch S. An Environmental Scan of Integrat-

ed Approaches for Defining and Measuring Total Population 

Health by the Clinical Care System, the Government Public 

Health System and Stakeholder Organizations [Internet]. 

Washington (DC): National Quality Forum; 2012 Jun [cited 

2014 Dec 17]. Available from: http://www.improvingpopula-

tionhealth.org/PopHealthPhaseIICommissionedPaper.pdf

59. Noble DJ, Greenhalgh T, Casalino LP. Improving population 

health one person at a time? Accountable care organisations: 

perceptions of population health—a qualitative interview 

study. BMJ Open. 2014 April 25;4(4):e004665.

60. Hacker K, Walker DK. Achieving population health in Ac-

countable Care Organizations. American Journal of Public 

Health. 2013 Jul;103(7):1163-1167.

61. Gourevitch MN, Cannell T, Boufford JI, Summers C. The 

challenge of attribution: responsibility for population health 

in the context of accountable care. American Journal of Pub-

lic Health. 2012 Jun; 102(Suppl 3):S322-S324.

62. National Voluntary Consensus Standards for Influenza 

and Pneumococcal Immunizations [Internet]. Washington 

(DC): National Quality Forum; 2008 Dec [cited 2014 Dec 

17]. Available from: http://www.qualityforum.org/Publica-

tions/2008/12/National_Voluntary_Consensus_Standards_

for_Influenza_and_Pneumococcal_Immunizations.aspx 

63. Accountable Care Organization 2012 Program analysis 

quality performance standards narrative measure specifica-

tions: final report. Baltimore(MD): Centers for Medicare & 

Medicaid Services (US); 2011 December 12. 64 p. Report No.: 

0213195.000.004.

64. Holy Cross Hospital Community Benefit Implementation 

Strategy [Internet]. Silver Spring (MD): Holy Cross Hospital, 

2013 Dec [cited 2014 Dec 17]. Available from: http://www.

holycrosshealth.org/documents/community_involvement/

HCH_CommunityBenefitImplementationStrategy_FY13.pdf

65. Stiefel M, Nolan K. A guide to measuring the triple aim: 

population health, experience of care, and per capita cost [In-

ternet]. Cambridge (MA): Institute for Healthcare Improve-

ment; 2012 [cited 2014 Dec 17]. Available from: http://www.

ihi.org/resources/Pages/IHIWhitePapers/AGuidetoMeasur-

ingTripleAim.aspx 

66. Friedman DJ, Parrish RG 2nd. The population health record: 

concepts, definition, design, and implementation. Journal 

of the American Medical Informatics Association. 2010 Jul-

Aug;17(4):359-366. 

67. Andrews FM, Kar SB (Ed.). Health Promotion Indicators and 

Actions. New York: Springer Publishing Co; c1989. Chapter 

2, Developing indicators of health promotion: contributions 

from the social indicators movement; p. 23-49.

68. Stoto MA. Public health assessment for the 1990s. Annual 

Review of Public Health. 1992;12:59-78.

69. Kindig DA. What health disparities do we want to reduce? 

[Internet] Madison (WI): University of Wisconsin School 

of Medicine and Public Health, Department of Population 

Health Sciences; 2011 Feb 22 [cited 2014 Dec 17]. Available 

from: http://uwphi.pophealth.wisc.edu/publications/other/

blog-collection-final-2014-04-05.pdf

70. Dignity Health: Community Need Index [Internet]. San 

Francisco: Dignity Health; c2015 [cited 2014 Dec 17]. Avail-

able from: http://www.dignityhealth.org/Who_We_Are/

Community_Health/212401

25

Stoto: Population Health Measurement

Published by EDM Forum Community, 2014



eGEMs

71. State of the USA Health Indicators. Letter Report [Internet]. 

Washington (DC): National Academies Press; 2008 Dec 

[cited 2014 Dec 17]. Available from: http://www.iom.edu/

Reports/2008/State-of-the-USA-Health-Indicators-Letter-Re-

port.aspx

72. Bankowitz R, Bechtel C, Corrigan J, DeVore S, Fisher E, 

Nelson E. A Framework for Accountable Care Measures 

[Internet]. Millwood (VA): Project Hope, HealthAffairs 

Blog; 2013 May 9 [cited 2014 Dec 17]. Available from: http://

healthaffairs.org/blog/2013/05/09/a-framework-for-account-

able-care-measures/

73. Health Measurement Initiative [Internet]. Columbus: Health 

Policy Institute of Ohio; c2015 [cited 2014 Dec 17]. Available 

from: http://healthpolicyohio.org/groups/health-measure-

ment/

74. Stiefel M, Nolan K. A guide to measuring the triple aim: 

population health, experience of care, and per capita cost [In-

ternet]. Cambridge (MA): Institute for Healthcare Improve-

ment; 2012 [cited 2014 Dec 17]. Available from: http://www.

ihi.org/resources/Pages/IHIWhitePapers/AGuidetoMeasur-

ingTripleAim.aspx

75. Stiefel M, Nolan K. A guide to measuring the triple aim: 

population health, experience of care, and per capita cost [In-

ternet]. Cambridge (MA): Institute for Healthcare Improve-

ment; 2012 [cited 2014 Dec 17]. Available from: http://www.

ihi.org/resources/Pages/IHIWhitePapers/AGuidetoMeasur-

ingTripleAim.aspx

76. County Health Rankings & Roadmaps: Building a Culture of 

Health, County by County [Internet]. Madison: University of 

Wisconsin Population Health Institute; c2014 [cited 2014 Dec 

17]. Available from: http://www.countyhealthrankings.org/

77. For the Public’s Health: The Role of Measurement in Action 

and Accountability [Internet]. Washington (DC): Institute 

of Medicine; 2010 Dec [cited 2014 Dec 17]. Available from: 

http://iom.edu/~/media/Files/Report%20Files/2010/For-

the-Publics-Health-The-Role-of-Measurement-in-Action-

and-Accountability/For%20the%20Publics%20Health%20

2010%20Report%20Brief.pdf

78. For the Public’s Health: The Role of Measurement in Action 

and Accountability [Internet]. Washington (DC): Institute 

of Medicine; 2010 Dec [cited 2014 Dec 17]. Available from: 

http://iom.edu/~/media/Files/Report%20Files/2010/For-

the-Publics-Health-The-Role-of-Measurement-in-Action-

and-Accountability/For%20the%20Publics%20Health%20

2010%20Report%20Brief.pdf

79. Jacobson DM, Teutsch S. An Environmental Scan of Integrat-

ed Approaches for Defining and Measuring Total Population 

Health by the Clinical Care System, the Government Public 

Health System and Stakeholder Organizations [Internet]. 

Washington (DC): National Quality Forum; 2012 Jun [cited 

2014 Dec 17]. Available from: http://www.improvingpopula-

tionhealth.org/PopHealthPhaseIICommissionedPaper.pdf

80. Durch JS, Bailey LA, Stoto MA, editors. Improving Health in 

the Community: A Role for Performance Monitoring. Wash-

ington (DC): National Academy Press; 1997. p. 300-323 

81. Smoking-Attributable Mortality, Morbidity, and Economic 

Costs (SAMMEC) [Internet]. Atlanta: Centers for Disease 

Control and Prevention; c2015 [cited 2014 Dec 17]. Available 

from: http://apps.nccd.cdc.gov/sammec/about_sammec.asp

82. Durch JS, Bailey LA, Stoto MA, editors. Improving Health in 

the Community: A Role for Performance Monitoring. Wash-

ington (DC): National Academy Press; 1997. p. 300-323

83. For the Public’s Health: The Role of Measurement in Action 

and Accountability [Internet]. Washington (DC): Institute 

of Medicine; 2010 Dec [cited 2014 Dec 17]. Available from: 

http://iom.edu/~/media/Files/Report%20Files/2010/For-

the-Publics-Health-The-Role-of-Measurement-in-Action-

and-Accountability/For%20the%20Publics%20Health%20

2010%20Report%20Brief.pdf

84. Measure Evaluation Criteria [Internet]. Washington (DC): 

National Quality Forum; 2013 [cited 2014 Dec 17]. Available 

from: http://www.qualityforum.org/docs/measure_evalua-

tion_criteria.aspx

85. Measure Evaluation Criteria [Internet]. Washington (DC): 

National Quality Forum; 2013 [cited 2014 Dec 17]. Available 

from: http://www.qualityforum.org/docs/measure_evalua-

tion_criteria.aspx

86. Bilheimer LT. Evaluating metrics to improve population 

health. Preventing Chronic Disease. 2010 Jul;7(4):A69.

87. Pestronk RM. Using metrics to improve population health. 

Preventing Chronic Disease. 2010 Jul;7(4):A70.

88. Friedman CP, Wong AK, Blumenthal D. Achieving a nation-

wide learning health system. Science Translational Medicine. 

2010 Nov 10;2(57):57cm29.

89. Population health management: steps to risk sharing and 

data analytics [Internet]. Brentwood (TN): Health Leaders 

Media; 2013 Oct [cited 2014 Dec 17]. Available from: http://

www.healthleadersmedia.com/intelligence/detail/cfm?con-

tent_id=296742&year=2013

90. Okun S, McGraw D, Stang P, Larson E, Goldmann D, Ku-

persmith J, Filart R, Robertson RM, Grossmann C, Murray 

M. Making the case for continuous learning from routinely 

collected data [Internet]. Washington (DC): Institute of 

Medicine; 2013 Apr 15 [cited 2014 Dec 17]. Available from: 

http://www.iom.edu/Global/Perspectives/2013/Makingthe-

CaseforContinuousLearning.aspx

91. Shrank W. The Center for Medicare and Medicaid Innova-

tion’s blueprint for rapid-cycle evaluation of new care and 

payment models. Health Affairs. 2013 Apr;32(4):807-812.

92. Gresenz CR. Big data applications in scholarship and policy: 

assessing community health. Presented at: Georgetown Uni-

versity Law Library Symposium; 2013 Jan 30; Washington, 

DC. 

26

eGEMs (Generating Evidence & Methods to improve patient outcomes), Vol. 2 [2014], Iss. 4, Art. 6

http://repository.edm-forum.org/egems/vol2/iss4/6
DOI: 10.13063/2327-9214.1132



eGEMs

93. Community Health Needs Assessment (CHNA) [Internet]. 

Community Commons; c2014 [cited 2014 Dec 17]. Available 

from: http://www.communitycommons.org/chna/

94. Health Communities Institute: Supporting Partnerships 

to Drive Community Improvement [Internet]. Berkeley: 

Healthy Communities Institute; c2015 [cited 2014 Dec 17]. 

Available from: http://www.healthycommunitiesinstitute.

com/consortiums-and-coalitions-solutions/

95. Boothe VL, Sinha D, Bohm M, Yoon PW. Community health 

assessment for population health improvement; resource of 

most frequently recommended health outcomes and deter-

minants [Internet]. Atlanta (GA): Center for Disease Control 

and Prevention; 2013 [cited 2014 Dec 17]. Available from: 

http://stacks.cdc.gov/view/cdc/20707

96. County Health Rankings & Roadmaps: Building a Culture of 

Health, County by County [Internet]. Madison: University of 

Wisconsin Population Health Institute; c2014 [cited 2014 Dec 

17]. Available from: http://www.countyhealthrankings.org/

97. County Health Rankings & Roadmaps: Building a Culture of 

Health, County by County [Internet]. Madison: University of 

Wisconsin Population Health Institute; c2014 [cited 2014 Dec 

17]. Available from: http://www.countyhealthrankings.org/

98. Tomines A, Readhead H, Readhead A, Teutsch S. Applica-

tions of electronic health information in public health: Uses, 

opportunities and barriers. eGEMs [Internet]. 2013 [cited 

2014 Dec 17];1(2), Article 5. Available from: http://repository.

academyhealth.org/egems/vol1/iss2/5 

99. The NYC Macroscope [Internet]. New York: The New York 

City Department of Health and Mental Hygiene; c2015 [cited 

2014 Dec 17]. Available from: http://www.nyc.gov/html/doh/

html/data/nycmacroscope.shtml

100. Gresenz CR. Big data applications in scholarship and policy: 

assessing community health. Georgetown University Law 

Library Symposium; 2013 Jan 30; Washington, DC.

101. Institute of Medicine, Committee on Integrating Primary 

Care and Public Health, Board on Population Health and 

Public Health Practice. Primary care and public health: ex-

ploring integration to improve population health. Washing-

ton: National Academies Press; 2012. 192 p.

102. Friedman DJ, Parrish RG, Ross DA. Electronic health records 

and U.S. public health: assessing current realities and achiev-

ing the future promise. American Journal of Public Health. 

2013 Sept;103(9):1560-1567.

103. Measure Evaluation Criteria [Internet]. Washington (DC): 

National Quality Forum; 2013 [cited 2014 Dec 17]. Available 

from: http://www.qualityforum.org/docs/measure_evalua-

tion_criteria.aspx

104. DeVore S, Champion RW. Driving population health 

through accountable care organizations. Health Affairs. 2011 

Jan;30(1):41-50.

105. Stoto MA. Public health assessment for the 1990s. Annual 

Review of Public Health. 1992;12:59-78.

106. Stoto MA. Statistical issues in interactive web-based public 

health data dissemination systems [Internet]. Santa Monica 

(CA): RAND Corporation; 2003 [cited 2014 Dec 17]. Avail-

able from: http://www.rand.org/publications/WR/WR106/

107. Pickle LW. Exploring the spatio-temporal patterns of mortal-

ity using mixed effects models. Statistics in Medicine. 2000 

Sep 15-30; 19(17-18):2251-2263.

108. Pickle LW, Mungiole M, Jones GK, White AA. Exploring 

spatial patterns of mortality: the new atlas of United States 

mortality. Statistics in Medicine. 1999 Dec 15;18(23):3211-

3220.

109. Zhang Z, Zhang L, Penman A, May W. Using small-area 

estimation method to calculate county-level prevalence of 

obesity in Mississippi, 2007-2009. Preventing Chronic Dis-

ease. 2011 Jul;8(4):A85.

110. Raghunathan TE, Xie D, Schenker N, Parsons VL, Davis 

WW, Dood KW, Feuer EJ. Combining information from two 

surveys to estimate county-level prevalence rates of cancer 

risk factors and screening. Journal of the American Statistical 

Association. 2007;103(478):474-486.

111. Kominski GF, Medicare’s Use of Risk Adjustment [Internet]. 

Washington (DC): National Health Policy Forum; 2007 [cited 

2015 Feb 21]. Available from: http://www.nhpf.org/library/

background-papers/BP_RiskAdjustMedicare_08-21-07.pdf 

112. National Quality Forum. Risk Adjustment for Socioeco-

nomic Status or Other Sociodemographic Factors [Internet]. 

Washington (DC): National Quality Forum; 2014 [cited 2015 

Feb 21]. Available from: http://www.qualityforum.org/Publi-

cations/2014/08/Risk_Adjustment_for_Socioeconomic_Sta-

tus_or_Other_Sociodemographic_Factors.aspx 

113. Prevention Quality Indicators Overview [Internet]. Rockville 

(MD): Agency for Healthcare Research and Quality; c2015 

[cited 2014 Dec 17]. Available from: http://www.qualityindi-

cators.ahrq.gov/modules/pqi_resources.aspx

114. Millman M, editor. Access to Health Care in America. Wash-

ington (DC): National Academies Press; 1993. 230 p.

27

Stoto: Population Health Measurement

Published by EDM Forum Community, 2014


	EDM Forum
	EDM Forum Community
	3-26-2015

	Population Health Measurement: Applying Performance Measurement Concepts in Population Health Settings
	Michael Stoto
	Recommended Citation

	Population Health Measurement: Applying Performance Measurement Concepts in Population Health Settings
	Abstract
	Acknowledgements
	Keywords
	Disciplines
	Creative Commons License


	Population Health Measurement: Applying Performance Measurement Concepts in Population Health Settings

