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Filling the Gaps in Data and Methods for Public Health Services and
Systems Research (PHSSR)
Abstract

Introduction: The goal of aligning the delivery of public health and medical care services so as to achieve
population-wide improvements in health status is not new. Yet the urgency to achieve greater alignment has
increased as the prevalence of costly and preventable diseases and injuries grows, and as incentives for health
care system redesign take hold through Affordable Care Act implementation. The science of public health
services and systems research (PHSSR) can leverage this opportunity for change by bringing data together
from public health and health care systems to support a holistic and integrated learning health system that
maximizes the value of new data streams.
Issue Overview: This joint issue of eGEMs and Frontiers in PHSSR displays the viewpoints of diverse authors
to enhance the types and sources of data that are available to understand and improve population health, and
to integrate these data where possible. Four primary themes emerge from the papers: (1) the vision and
strategy needed to support the role of data and methods in advancing population health in the United States;
(2) the need to improve the infrastructure required to understand public health financing and organization;
(3) the importance of making early, meaningful use of health information technology (IT) to achieve these
goals; and (4) the need for new approaches and partners to improve measurement strategies and assess
population health.
Next Steps and Considerations for the Field: eGEMs and Frontiers in PHSSR hope that, over time, this
literature will continue to grow, identifying opportunities for multidisciplinary teams to work with
communities and address common priorities that fill in existing information gaps such as those identified in
the special issue.
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Abstract

Introduction: The goal of aligning the delivery of public health and medical care services so as to achieve population-wide
improvements in health status is not new. Yet the urgency to achieve greater alignment has increased as the prevalence of
costly and preventable diseases and injuries grows, and as incentives for health care system redesign take hold through
Affordable Care Act implementation. The science of public health services and systems research (PHSSR) can leverage
this opportunity for change by bringing data together from public health and health care systems to support a holistic and
integrated learning health system that maximizes the value of new data streams.
Issue Overview: This joint issue of eGEMs and Frontiers in PHSSR displays the viewpoints of diverse authors to enhance
the types and sources of data that are available to understand and improve population health, and to integrate these data
where possible. Four primary themes emerge from the papers: (1) the vision and strategy needed to support the role of
data and methods in advancing population health in the United States; (2) the need to improve the infrastructure required to
understand public health financing and organization; (3) the importance of making early, meaningful use of health information
technology (IT) to achieve these goals; and (4) the need for new approaches and partners to improve measurement strategies
and assess population health.
Next Steps and Considerations for the Field: eGEMs and Frontiers in PHSSR hope that, over time, this literature will
continue to grow, identifying opportunities for multidisciplinary teams to work with communities and address common
priorities that fill in existing information gaps such as those identified in the special issue.

Introduction

The goal of aligning the delivery of public health and medical
care services in order to achieve population-wide improvements
in health status is not new. Yet the urgency to achieve greater
alignment has increased as the prevalence of costly and preventable diseases and injuries grows, and as incentives for health care
system redesign take hold through Affordable Care Act implementation. Concurrently, access to electronic health-related data
from an expanding array of sources—including electronic health
records (EHRs), social media communications, mobile health
technologies, consumer and commercial electronic transactions,
and satellite imagery—creates new opportunities for big data to
inform and improve population health. To realize these opportunities the research community must learn to use these data
resources in ways that produce new insights about better ways to
deliver public health and medical care services. Similarly, public

health and medical professionals must learn to use these data and
their associated research findings to support improved clinical,
administrative, and policy decisions. The science of public health
services and systems research (PHSSR), which uncovers strategies
for improving the effectiveness and efficiency of public health
services, is poised to maximize the opportunities created by this
unique “policy window.” New opportunities are being created to
bring together data from public health and health care systems
and support a holistic and integrated learning health system.
Maximizing the value of new data streams – including the opportunities created by mHealth as a result of platforms such as Apple’s
Research Kit - will require careful attention to identify promising
efforts and respond to current gaps in knowledge. Ultimately,
the goal is for application of novel methods and measurement
systems to contribute to a deeper understanding and evaluation of
ongoing efforts to design or redesign health systems.
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As illustrated in Figure 1, relatively few data resources are
well-suited to conduct PHSSR. The figure shows examples of
sources of survey or surveillance data that are well established,
such as census data and the National Profile of Local Health Departments (NPLHD).
However, these traditional data sources are often not integrated
with EHR data, or with data that can provide a broader perspective on the factors that influence health (e.g., built environment
and socioeconomic status). As a result, it is challenging to construct the fuller picture of population health.
In this inaugural collaboration between eGEMs and Frontiers in
PHSSR, we have compiled a special issue to showcase the possibilities of conducting research on population health using health-related data from traditional and novel electronic sources (Figure
1). Featuring commentaries on the current state of PHSSR and
population health research from experts in public health, health
care financing and organization, and health IT, as well as reflections on strategies to enhance measurement and future directions

to engage communities in order to understand their needs and
preferences, the papers illustrate a desire for new approaches
to data collection, as well as novel data sources and methods to
advance the field of PHSSR.
The papers reflect evolving discussions within the field. In 2014,
AcademyHealth—with support from the Robert Wood Johnson
Foundation—developed a cadre of seminal papers on data and
methods needed in PHSSR. Experts from public health, health
care, and health IT refined those papers during a meeting at
AcademyHealth’s office, specifically focusing on data needs for
three domains in PHSSR: organizing public health agencies,1
using health IT,2 and financing public health activities.3 Together,
these three papers provide a road map for future research and
create the beginnings of a framework for a research agenda for
PHSSR.
As the papers matured, it became clear that there would be substantial benefit to developing a joint, special collection of papers
that would explore PHSSR data and methods challenges, as well

Figure 1. Integrating PHSSR Data Sources to Understand and Improve Population Health

Understanding and Improving Population Health
Integrated Data and Measurement
Traditional Data Sources
Bureau of Labor Statistics

National Center for Health Statistics
National Surveys (BRFSS, NHANES)
Local & state public health program
data, evaluations, and financial
reports
Census Bureau Data (e.g. American
Community Survey, Small Area
Income and Poverty Estimates)
Administrative data from health systems
National Association of County and
City Health Officials Profile
Immunization Registries

Systems of Measurement

Institute of Medicine State of the USA
Accountable Care Organization Quality Measures
Institute for Healthcare Improvement
Population Health Measures
Blue Cross Blue Shield dashboards
Health People 2020 Leading Health Indicators
National Quality Foundation
Population Health Measures
NIH Patient Reported Outcomes
Measurement Information System
AHRQ Prevention Quality Indicators
County Health Rankings
NIH Grid-enabled
Measures for Dissemination
and Implementation
America’s Health
Rankings
National Health
Security and
Preparedness
Index
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Emerging Data Sources

Purchasing Data (e.g insurance
coverage and provider networks)
Electronic health records
Patient generated data
(e.g. mHealth & Social Media)
Electronic disease & lab
reporting systems
Other administrative data
(e.g. WIC, Medicaid)
Community Health Needs Assessments
Community context
(e.g. poverty rate, resilience)

Information on Community-level programs
Student data (e.g. Education)
Geographic Information System Data
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as potential solutions to integrating existing silos between public
health and health care systems. The eight papers in this special
issue address a range of data and methods to develop the evidence
base on financing and organization of public and population
health, in addition to understanding uses of health IT and new
questions about delivery of public health services that will emerge
based on access to health IT. Other papers explore considerations
for developing and implementing robust measures of population
health and opportunities to leverage community health needs
assessments to fill critical data gaps. Uses of electronic health
data are explored in nearly all the papers, highlighting the critical
new opportunity for the practice- and research communities to
collaborate around generating and using data to improve health
for patients and communities.

Overview of the Issue

The special issue reflects the diverse viewpoints of the authors.
From public health practitioners and safety net providers to
researchers at academic medical institutions and associations,
the authors convey a desire to enhance the types and sources of
data that are available to understand and improve population
health, and to incorporate diverse data sources where possible.
Four primary themes emerge: (1) the vision and strategy needed
to support the use of data and methods in advancing population
health in the United States; (2) the need to improve the infrastructure required to understand public health financing and organization; (3) the importance of making early, meaningful use of health
IT to achieve these goals; and (4) new approaches and partners
needed to improve measurement strategies and assess population
health.

Projecting a Vision for PHSSR Data and Methods
Needed to Support Population Health

Commentaries by Buehler4 and Plough5 outline key gaps in information and opportunities for this evolving field. Buehler provides
an overview of the three domains in which data and methods are
viewed as critical for PHSSR, based upon AcademyHealth’s April
2014 PHSSR data meeting: organization, financing, and health
IT. While the types of data that are necessary within each domain
are different, Buehler emphasizes the overlap. He concludes that
concrete steps to advance the field must start with an effort to prioritize the main research questions facing public- and population
health. Buehler suggests that unique investments may be needed
to extend the information captured in existing administrative,
financial, and population health monitoring systems in order to
generate robust insights into key PHSSR questions. Plough extends this vision by addressing the need for data and methods in
PHSSR that capture the system dynamics that are driving changes
in the United States, many of which are outside health care delivery. Plough sees an opportunity to expand research partnership
to incorporate new “big data” sources—including information on
the built environment, education, and social services—in order to
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strengthen social sciences and improve understanding of the complex social and behavioral contexts that shape population health.
The article concludes by sharing 10 principles underlying the
Robert Wood Johnson Foundation’s vision for a culture of health
with an outline of the action area drivers that identify specific
areas for future research, and an announcement of a forthcoming
website that will connect all of RWJF’s major data repositories and
national measurement activities.

The Need to Enhance Infrastructure to Improve Data on
Financing and Organization
With respect to public health financing, Corso et al. point to critical data gaps in tracking public health dollars that prevent linking
federal and state investments to health outcomes. Improving
this linkage, the authors argue, will allow investments in public
health to be better understood, will provide a strong foundation
for PHSSR to investigate variation and drive improvement, and
will improve accountability of public health departments. Using
a 2011 Institute of Medicine (IOM) logic model as a framework,
Corso et al. identify local data sources on costs and outcomes, define the barriers inherent in the data, and pose recommendations
for better linking of costs to health outcomes. The team suggests
a common nomenclature for researchers that would ultimately
facilitate the translation of PHSSR, with the end goal being the
mutual desire to support the efficient allocation of scarce public
health resources.
Steinwachs addresses the paucity of data on the organization of
the public health systems in the United States, and proposes that
the systems can only improve once the field addresses these data
gaps and methodological uncertainties—as a necessary step toward efforts to become “learning public health systems (LPHS).”6
The paper lays out a set of research questions and the potential
next steps for public health agencies to develop the capacity to
generate and evaluate data needed to become LPHS.

Leveraging Health IT in Public and Population Health to
Fill Gaps in Data

Davidson describes systems approaches that take advantage of
considerable investments in health IT to address these data gaps
and improve population health. As noted by Davidson, public
health informatics faces challenges similar to challenges faced
by clinical informatics, many of which will drive the availability
of data and evidence in public- and population health and will
constitute an important research agenda for PHSSR. Edmunds
et al. present the result of deliberations from an experts meeting
on scenarios for the future of public health informatics. In the scenarios, challenges were discussed, specific informatics goals were
identified, and strategies for success were developed. Examples
include activating stakeholder engagement to expand data sharing
between traditional and new partners, and making existing data
more readily available to local partners. The recommendations
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also address the gaps in PHSSR and include the need to rely on
collaboration across public- and private sectors and to improve
data infrastructure and workforce capacity at all levels, as is discussed in various papers across the joint eGEMs and Frontiers in
PHSSR special issue.

New Approaches to Measure Total Population Health

Drawing on a series of reports from the IOM7 that emphasizes
the importance of population health measurement in improving
health care quality and outcomes, Stoto8 presents a summary of
methods and key challenges in developing a comprehensive approach to population health measurement. The paper emphasizes
the limited systems that are in place to support measurement,
and the need for health system officials and leaders to develop
improved measures by defining the purpose of the measures,
deciding what to measure, choosing measures using existing data,
or developing new sources of data that are valid and reliable. In
a similar vein, a commentary by Alberti9 from the American Association of Medical Colleges notes that community health needs
assessments (CHNAs) conducted by local public health agencies,
tax-exempt hospitals, and Federally Qualified Health Centers
point to critical gaps in community health. With the IOM’s recommendation to include behavioral and social factors in EHRs,
medical colleges could integrate CHNAs into training with the
goal of creating a new generation of doctors armed with tools to
improve health through better integration with each community’s
health needs. However both papers suggest that more work needs
to be done to ensure health systems are collecting the most appropriate and useful data on the populations they serve, and to train
providers in the use of that data for improving a patient’s health.

Next Steps and Considerations for the Field
Working Together to Address Knowledge Gaps

The importance of sustained collaboration across diverse teams,
departments, and agencies is a recurrent theme in the papers.
Improved organization and cooperation between public health
agencies and the private and public sectors can enhance information sharing,10,11 while the synchronization of financing data can
connect the cost of programs and interventions to their outcomes.12 Although people and agencies must collaborate, health
IT systems also need to be integrated13 and clinical care providers
need to be trained to understand the use—and the potential—of
these data.14
In addition to the collaboration across people and systems, Stoto
offers a framework for creating valuable population health measures involving cooperation of health officials through defining
the purpose of the measures, what exactly to measure, choosing
measures using existing data, or developing new sources of data
that are valid and reliable. At the same time, the owners and users
of health-related data must collaborate across individual settings
and research projects to reach agreement on standardized meth-
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ods for capturing and extracting data elements and constructing
valid and reliable measures. Working together, these professionals
can fill current gaps in knowledge and achieve the type of robust,
integrated measurement model illustrated in Figure 1.
As Stoto notes in describing the theory of collective impact,15 reinforcing activities such as contributing to scientific symposia and
to the published literature, and ongoing collaboration on projects
and peer support, are key components to promoting improvement
and sustaining change. Though AcademyHealth’s population
health program and the EDM Forum, as well as the National Coordinating Center for PHSSR, we’ve got our boots on the ground,
working daily with you—the researchers and those who use this
research—toward the ultimate goal of building a learning health
system to improve the health of patients and populations.
We hope that, over time, this literature will continue to grow,
identifying opportunities for multidisciplinary teams to work with
communities and address common priorities that fill in existing
information gaps such as those identified in this joint special
issue. We welcome future submissions of this type to eGEMs and
Frontiers in PHSSR, each with their unique areas of focus.
eGEMs papers focus on the use of electronic health data for
research and quality improvement, often with a focus on practical
aspects of system transformation and the use of new technology
and data to achieve these goals. Innovative programs to facilitate
data sharing and use across public health, health care, and social
services are ongoing, and eGEMs has already published a suite
of papers highlighting efforts from around the country, including Michigan;16 Minnesota;17 Washington, D.C.;18 and New York
State;19,20 among others.21
Frontiers in PHSSR publishes brief descriptions of preliminary
findings from ongoing or recently completed empirical studies
and quality improvement projects in public health. Findings must
have the potential to guide future public health practice, health
policy, and research.
Both journals are committed to expanding the dissemination and
implementation of promising practices. Only by working together as a field to enhance current data and methods can current
data be used to generate knowledge and, ultimately, the wisdom
needed to support and integrate the public health system’s efforts
to improve the health of all Americans.
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