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Transforming Evidence Generation to Support Health  
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Rachael L. Fleurence, Ph.D., Richard G. Frank, Ph.D., J. Michael Gaziano, M.D., M.P.H., 
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Janet Woodcock, M.D., Jonathan Woodson, M.D., and Rachel E. Sherman, M.D., M.P.H.

Making better choices about health and health 
care requires the best possible evidence. Unfor-
tunately, many of the decisions made today in 
our health care system are not supported by 
high-quality evidence1-4 derived from random-
ized, controlled trials or well-designed observa-
tional studies. But as rich, diverse sources of 
digital data become widely available for research 
and as analytical tools continue to grow in 
power and sophistication, the research and health 
care communities now have the opportunity to 
quickly and efficiently generate the scientific 
evidence needed to support improved decision 
making about health and health care.

The pursuit of high-quality, data-driven evi-
dence in no way detracts from the importance of 
expert opinion and qualitative information as a 
complementary source of knowledge to inform 
policy decisions or population and individual 
choices; in fact, it enhances it. However, we be-
lieve there is an opportunity to use qualitative 
methods to supplement high-quality quantitative 
data with a more focused approach.

Prompted by President Barack Obama’s Preci-
sion Medicine Initiative5 and Vice President Joe 
Biden’s Cancer Moonshot,6 the leaders of the 
federal health agencies are seeking unprecedented 
collaborations among agencies involved in bio-
medical research and health care delivery with 
regard to data sharing, research infrastructure, 
and computational capabilities. Such collabora-
tions require combining expertise and resources 

and will entail substantial changes to the culture 
of clinical research, interactions between provid-
ers and patients, and the ways in which health 
systems, clinicians, and patients work together 
with the clinical research community to create a 
new environment for generating and using evi-
dence in practice. In this article, we propose a set 
of core principles for data collaboration and sys-
tem organizational design that we believe will 
further enable research efforts by both the pri-
vate sector and government agencies (see box). 
Although these principles represent high-level 
articulations of concepts that are not new, their 
distillation will help to focus collaboration across 
federal agencies and with the private sector, 
thereby achieving synergies that will enable the 
more rapid development of an effective system.

1. We will address the strategic, organizational, and technical aspects that 
must be considered through an assessment of the current landscape of 
data available to clinicians and patients for use in clinical decision making 
and the opportunities for enhancing the available body of clinical evidence.

2. We will work to better identify and describe the landscape of ongoing activ-
ities contributing to narrowing the current evidence gap through approaches 
that leverage and extend the use of the volumes of relevant digital health 
and health care data to facilitate efficient, streamlined randomized trials 
and high-quality observational studies.

3. We will initiate demonstration projects focused on collaborations seeking 
to leverage resources created by ongoing projects that use digital data from 
government sources and private organizations (e.g., health care organiza-
tions, payers, providers, and patients).

Activities for Building a Strong Foundation for the Implementation  
of a Learning Health System.
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Closing the Evidence Gap

Historically, the tasks of implementing quality-of-
care improvements and generating high-quality 
medical evidence have been expensive and cum-
bersome. Furthermore, the medical research en-
terprise and the health care delivery system are 
often viewed, and indeed operate, as separate 
spheres of activity. These factors contribute to an 
evidence gap that slows the development and up-
take of beneficial advances7 and that can result 
in ineffective or sometimes even harmful inter-
ventions remaining in clinical use.8

However, over the past several decades, a vision 
has coalesced — one in which decisions about 
health and health care are supported by continu-
ously updated, high-quality evidence and in which 
integrated health care and research data systems 
accelerate investigations into the spectrum of pre-
vention, diagnostic approaches, therapeutic regi-
mens, population health, and delivery systems.9 
After years of technological and methodologic 
development, and despite lingering challenges, 
that goal is within reach.10 Not only can data be 
generated efficiently by means of streamlined 
research activities across multiple interoperative 
systems, but newly available digital data drawn 
from multiple sources can be repurposed for re-
search applications to create generalizable knowl-
edge with appropriate consent and privacy pro-
tections.

When these capabilities are combined with 
rapidly expanding patient-centered approaches to 
generating needed evidence, it will be more fea-
sible to determine what works and what does not 
— not just in the lab or in research environments 
that can draw on dedicated resources and infra-
structure but in daily medical practice and public 
health activities. Just as importantly, we will be 
better able to offer the right therapy for the right 
patient and the right intervention to the right 
population, thus improving the quality and ef-
fectiveness of patient care, public health inter-
ventions, and health care operations.

Taking full advantage of these new capabili-
ties will require the development of an approach 
to the generation of evidence that contributes to 
a learning health system11 in which health-related 
data are continually generated, updated, and 
stored in an accessible format and linked in ways 
that facilitate research and collaboration while 
also protecting patient and consumer well-being, 

security, confidentiality, privacy, and autonomy. 
Importantly, such a system would be useful for a 
wide variety of research designs, from observa-
tional studies to randomized, controlled trials 
and cluster-randomization designs, and will be 
able to generate evidence that ultimately leads to 
improved health outcomes and a more efficient 
health care system without compromising the 
relationship between provider and patient. Of 
note, the inclusion of patients, consumers, and 
clinicians in the development and operation of 
the learning health system will increase the like-
lihood that the evidence generated will be adopt-
ed into practice to improve health practice quickly. 
This evidence can also feed into the organiza-
tional and incentive changes that the govern-
ment and the private sector have prioritized, in-
corporating process and outcome improvements 
into Medicare and other payment systems, there-
by helping to improve the quality and afford-
ability of health care.

A C all to Ac tion

In accordance with the congressional mandate 
that requires “the coordination of relevant Fed-
eral health programs to build data capacity for 
comparative clinical effectiveness research . . . 
in order to develop and maintain a comprehen-
sive, interoperable data network to collect, link, 
and analyze data on outcomes and effectiveness 
from multiple sources, including electronic health 
records,”12,13 governmental agencies and partners 
in the private sector, including those that fund 
research, are now collaborating on the focused 
development of infrastructure for the generation 
of evidence that can support a learning health 
system. Table 1 describes five key principles that 
must be adopted for the evidence-generation sys-
tem to become a reality, including commitments 
to meaningful stakeholder engagement, the crea-
tion of robust systems that ensure the privacy and 
autonomy of research participants, the building 
of secure, efficient, and interoperable research 
data networks that are capable of producing 
high-quality data fit for multiple purposes, the 
development and piloting of new research designs 
that can answer meaningful research questions, 
and the creation and implementation of more 
efficient approaches to study conduct that har-
monize and streamline processes while ensuring 
study quality and protections for patients.
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Projects such as the National Patient-Centered 
Clinical Research Network (PCORnet, created by 
the Patient-Centered Outcomes Research Insti-
tute),15 the Food and Drug Administration Senti-
nel Initiative,20 the evolving multiple-stakeholder 
National Evaluation System for Health Technol-
ogy,24,25 the Health Care Systems Research Col-
laboratory (sponsored by the National Institutes 
of Health),22 and the Million Veteran Program 
(sponsored by the Department of Veterans Af-
fairs17) are already using digital data from clinical 
settings to generate the meaningful evidence that 
is needed to support informed decisions about 
health and health care. As these systems devel-
op, we are working to connect them in ways that 
create a more powerful engine for evidence gen-
eration, and we encourage others to join us in 
this endeavor.

Engaging across Multiple 
Stakeholders and Systems

Because the projects noted above span multiple 
broad objectives, from improving quality of care 
to providing safety surveillance and enabling large 
pragmatic trials, there are practical limits on the 
degree of integration that is possible across all of 
them. However, each project is establishing the 
feasibility of programs that are designed to gen-
erate evidence while embedded in ongoing clini-
cal care, as well as building capacity for the gen-
eration of evidence to support a learning health 
system. In addition, the underlying data, approach-
es to operational systems, and many of the basic 
analytical tools and methodologic approaches are 
similar and are openly available. As leaders in 
federal agencies and organizations, we are highly 
motivated to leverage these investments across an 
interoperative national research environment — 
itself a necessary prerequisite for a learning health 
system that provides value for all stakeholders. 
President Obama’s Precision Medicine Initiative 
(which includes both the All of Us Research Pro-
gram [formerly the Precision Medicine Initiative 
Cohort Program]16 and the Million Veteran Pro-
gram17) and delivery-system reform efforts pro-
vide a critical venue for the effective integration 
of these disparate elements. At the heart of the 
Precision Medicine Initiative is a major effort to 
harness large volumes of digital data to inform 

the creation of a sustainable evidence generation 
system.

We recognize that such an effort entails sub-
stantial technical, organizational, and cultural 
challenges. Success will require new approaches 
to collaboration, a willingness to reexamine our 
current systems critically for generating evi-
dence, and a commitment to testing innovative 
methods and ensuring their appropriate use when 
they are shown to work. For example, consider-
able efforts will be needed both to continue the 
drive toward convergence on common data stan-
dards and terminology18 and to curate data for 
high-quality, analyzable data sets. These efforts 
in turn will require substantial personnel support 
and the development of revamped educational 
programs that are capable of building a work-
force that is adequately prepared to meet the 
challenges of a rapidly evolving research envi-
ronment. Another difficult area will be the devel-
opment of methods and incentives that enable a 
higher level of engagement on the part of prac-
titioners — and the systems in which they work 
— in prospective studies that require direct inter-
actions with patients (including, often, the ob-
taining of informed consent). A particularly 
important aspect of this will be finding ways to 
ensure that an emphasis on evidence generation 
does not disrupt clinical workflow and the effi-
cient provision of patient care.

As leaders of agencies charged with advancing 
the health of the public, we want to join forces 
with external stakeholders, including large health 
care systems, public- and private-sector insurers, 
employers, academic institutions, and medical-
product manufacturers to engage proactively in 
using increasing amounts of available digital data 
to produce evidence for making health care deci-
sions throughout clinical trials and observational 
studies. But most critically, we seek to engage 
with patients, consumers, research participants, 
advocacy groups, and clinicians to realize the 
vision of a national learning health system sup-
ported by high-quality evidence — one that builds 
on existing efforts such as those articulated in the 
Shared Nationwide Interoperability Roadmap18 
and that can accommodate the integration of 
disparate parts into a functional whole while 
retaining the flexibility to evolve over time as our 
experience grows.26
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Tr ansformational Changes  
and Historic Opportunities

Over the past several decades, we have developed 
and refined the capacity to receive, manage, 
analyze, transfer, and store vast amounts of data 
related to health, health care, and environmental 
factors. Amid this growing complexity, we are 
exploring how to apply these data to answer 
questions by means of observational studies as 
well as individual and cluster-randomized clini-
cal trials. Furthermore, as we have come to rec-
ognize the essential role that the perspectives of 
patients and consumers play in shaping the 
methods, goals, and outcomes of medical re-
search and interventions, we have an imperative 
to ensure that all participants in our health sys-
tem have the opportunity to engage in research 
and have access to the evidence they need to 
make informed decisions.

We know that when people make choices 
about health and health care without adequate 
evidence to inform them, those choices can be 
ineffective at best and at worst can cause actual 
harm. But when patients and clinicians have 
ready access to high-quality evidence, they are 
better equipped to make decisions that maximize 
benefits while minimizing risks, ultimately lead-
ing to improved health not just at the level of the 
individual but across entire communities. All of 
us — patients, consumers, families, clinicians, 
and society as a whole — will benefit from a 
learning health system that takes full advantage 
of digital data to help us make informed choices. 
Americans deserve no less.
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