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By Rachael L. Fleurence, Anne C. Beal, Susan E. Sheridan, Lorraine B. Johnson, and Joe V. Selby

Patient-Powered Research
Networks Aim To Improve Patient
Care And Health Research

ABSTRACT The era of big data, loosely defined as the development and
analysis of large or complex data sets, brings new opportunities to
empower patients and their families to generate, collect, and use their
health information for both clinical and research purposes. In 2013 the
Patient-Centered Outcomes Research Institute launched a large national
research network, PCORnet, that includes both clinical and patient-
powered research networks. This article describes these networks, their
potential uses, and the challenges they face. The networks are engaging
patients, family members, and caregivers in four key ways: contributing
data securely, with privacy protected; including diverse and representative
groups of patients in research; prioritizing research questions,
participating in research, and disseminating results; and participating in
the leadership and governance of patient-powered research networks. If
technical, regulatory, and organizational challenges can be overcome,
PCORnet will allow research to be conducted more efficiently and cost-
effectively and results to be disseminated quickly back to patients,
clinicians, and delivery systems to improve patient health.

B
ig data—loosely defined as the de-
velopment and analysis of data sets
that are large, complex, or both—
has become part of health care de-
livery with the widespread adop-

tion of the electronic health record (EHR), cou-
pled with the explosion of mobile health
technologies that are used to generate and man-
age patient information. The creation of large
new data sets has opened the way for the greater
use of EHR and mobile health data for clinical
and research purposes and for the potential gen-
eration of better evidence on treatments for
which no, little, or contradictory evidence cur-
rently exists.
For patients, their families, and caregivers, the

era of big data provides new opportunities to
generate and contribute data about themselves
and to collaborate with researchers in prioritiz-
ing and answering clinical research questions

about the effectiveness of treatments. Patients’
participation in research also allows patients to
play a significant leadership role in the gover-
nance and use of patient-generated data.
More generally, big data contributes to the

development of a learning health care system—

one that continually incorporates lessons from
research into improvements in clinical practice
by conducting more pragmatic clinical research
studies on a larger scale and more efficiently, in
terms of both cost and time.1

Too much clinical research has been funded,
conducted, and published without attention to
the ultimate relevance of the research questions
or usefulness of the study findings to health care
decision makers—namely, patients, their care-
givers, clinicians, payers, and policy makers.2

Much clinical research has missed the mark,
contributing to the common lament that re-
search sits on the shelf instead of being taken
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up and translated into practice.2

The Patient-Centered Outcomes Research In-
stitute (PCORI) was authorized as part of the
Affordable Care Act to fund comparative clinical
effectiveness research.3 The institute’s primary
goal is to assist patients, clinicians, payers, and
policy makers in making better informed deci-
sions about health care and to improve health
care delivery and outcomes.
PCORI is an independent nonprofit organiza-

tion. The twenty-one members of its board of
governors are appointed by the Government Ac-
countability Office and represent a broad range
of perspectives and expertise in clinical health
services research. The board sets PCORI’s strate-
gic direction and oversees its activities. The gov-
ernors have declared that PCORI’s research ac-
tivities will be “guided by patients, caregivers
and the broader healthcare community.”4

The governors decided to fund a national data
infrastructure based on EHRs, supplemented
with administrative, claims, and patient-gener-
ated data. The intention was to build this infra-
structure within health care delivery systems to
meet PCORI’s mission of producing a large vol-
ume of comparative effectiveness research.
In July 2012 PCORI convened a national work-

shop to advance the use of electronic health da-
ta.5 Invited participants included experts in
health informatics and in clinical and health ser-
vices research, along with federal sponsors of
earlier research networks and participants in
those networks.6,7 Also invited were representa-
tives of patient organizations, particularly those
that had formed as online communities for shar-
ing medical information and participating in re-
search.
The notion of an effective and sustainable two-

component national research infrastructure was
conceived at thisworkshop.One componentwas
to consist of health system–based networks,
while the otherwas to consist of patient-powered
networks. The two componentswere intended to
be distinct and complementary.8

The first component includes clinical data re-
search networks that are based on EHR data and
other electronic sources related to large patient
populations within health care systems, aug-
mented with patient-generated information.9

The advantages of creating this component,
which combines multiple research groups and
patient data, include access to EHR data and
the possibilities of hosting clinical trials, engag-
ing clinicians in research, and providing appro-
priate teams for the dissemination and imple-
mentation of research findings.
The second component of the national re-

search infrastructure includes the patient-pow-
ered research networks (PPRNs) that originate

in communities of motivated patients with one
medical condition or closely related multiple
conditions who contribute to the generation of
new knowledge for patients with the same con-
dition or conditions.10 Network members partic-
ipate in the collection of self-reported and EHR
data and in guiding and governing the network’s
research activities.
By shifting research control from traditional

researchers and funders to patients who own
their data and can choose to share it, PPRNshave
the potential to more systematically address
questions of genuine importance to patients.
The primary involvement of patients is intended
to serve as a creative stimulus to solving long-
standing concerns about the US system of regu-
latory oversight and consent.11,12

Examples of organizations that pioneered the
PPRN model include the Dr. Susan Love Re-
search Foundation’s Army ofWomen,13 launched
in 2008 to engage patients in breast cancer
research, and DuchenneConnect, a portal that
was started in 2007 by the Parent Project Mus-
cular Dystrophy to connect patients affected by
Duchenne or Becker muscular dystrophy—and
their families and caregivers—to the medical re-
search community.14

New Technologies Promote Patient-
Generated Data
New technologies are helping empower patients
and their families and caregivers to generate
large amounts of data about their health, includ-
ing their experiences and preferences for the
management of their condition or conditions.
For example, online patient communities use
sophisticated web-based and social media plat-
forms for communicating with each other and
for gathering, sharing, and analyzing patient-
generated information.15,16

Other sources of data include remotemonitor-
ing devices such as “wearables”—that is, devices
that can be worn on the person. Smartphone
apps are also increasingly used to capture many
kinds of health information in real time. For
example, Fitbit17 and Jawbone18 capture data
on physical activity and exercise that are then
available on smartphone apps. Other devices
transmit weight; blood pressure; blood glucose,
cholesterol, and oxygen levels; and other physi-
ological information.19 Increasingly, biospeci-
mens such as saliva, blood, serum, and tissue
are being collected and stored by patients (or
subcontractors to patient organizations) for re-
search purposes.
Another source of patient-generated data is a

result of recent efforts to permit patients to ac-
cess their own EHRs. Concomitant with the
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widespread adoption of EHRs by providers and
hospitals,20,21 the Office of the National Coordi-
nator for Health Information Technology in the
Department of Health and Human Services
launched the Blue Button initiative to give pa-
tients direct access to and use of their electronic
health data—through the ability to view, down-
load, and transmit their coded clinical informa-
tion to a third party.22

A number of private health insurers provide
administrative claimsdata to theirmemberswho
use Blue Button+23 to allow patients to obtain
and share their clinical information for research
as well as clinical purposes. Patients’ ability to
integrate their health information electronically
into personal health records is now supported by
a number of applications such as Microsoft’s
Health Vault24 and Cleveland Clinic’s MyChart.25

Launching PCORnet
The National Patient-Centered Clinical Research
Network, or PCORnet, was created in December
2013, when PCORI funded eleven clinical data
research networks and eighteen patient-
powered research networks (for details on the
twenty-nine individual networks, see the online
Appendix).26 Harvard Pilgrim Health Care Insti-
tute and Duke University were awarded con-
tracts in September 2013 to establish a Coordi-
nating Center to provide technical and logistical
assistance to the twenty-nine network awardees
as they build PCORnet. The PCORnet Coordinat-
ing Center established eleven task forces linked
to a project management office to address chal-
lenges related to key areas such as governance,
data privacy, and others listed in Figure 1 in the
online Appendix.26

The eighteen PPRNs are tasked with engaging
patients, caregivers, and families in innovative
ways in collecting, using, and governing the use
of data. These PPRNs are led by patients who
share a medical condition or disorder and who
work in partnership with researchers to increase
the availability of data on their conditions and to
identify appropriate topics for research. The role
of patients in these networks varies, with some
patients simply contributing data and sharing
deidentified data for research purposes, and
others involved in the network’s leadership
and governance.
Major opportunities for PPRNs include learn-

ing from each other about how to increase the
number of members and retain them, collect
data, prioritize research, and work directly with
larger health care systems and clinical data re-
search networks. Many PPRNs already provide
examples of successful patient engagement in
learning networks. For example, a majority of

members of the board of governors of the
ImproveCareNow network, which aims to im-
prove health for pediatric patients with inflam-
matory bowel disease, are parents of patients.27

ThePPRNsusea rangeofdifferentpartnership
models that link patients and their foundations
and associations with researchers who are based
primarily in academic research centers. The
eighteen networks represent patients with a va-
riety of conditions, including cardiovascular
health, mood disorders, and sleep apnea. Of
note, about half of the eighteen represent pa-
tients with rare diseases. Partnering patient or-
ganizations are listed in the Appendix.26 Addi-
tional information on each PPRN can be found
on PCORnet’s website.28

We posit that the success of these networks in
partnering with researchers and sponsors to
conduct meaningful research will be enhanced
when patients and, where appropriate, family
members and caregivers are engaged in four
key ways: contributing data securely, with priva-
cy protected; including diverse and representa-
tive groups of patients in research; prioritizing
research questions, participating in research,
and disseminating results; and participating in
the leadership and governance of the networks.

Contributing Data Securely With
Privacy Protections
In theory, the emergence of a multitude of po-
tential sources of health and health care infor-
mation with big data can provide important data
elements for clinical research. Among the impor-
tant sources are demographic information, diag-
noses, prescription data, laboratory results, vital
signs, health care utilization, disease severity
measures, symptoms and other relevant out-
comes, and patients’ preferences for treatments
and side effects. The transformation and stan-
dardization of patient-generated data so that
they can be useful for clinical research is fairly
new, and itwill be some timebefore investigators
can fully leverage the powerof these types of data
to conduct robust clinical research.
Another potential source of data can be found

in existing clinical patient registries, which typi-
cally collect clinical details relevant to a specific
condition and represent organizational models
that PPRNs could adopt and expand upon.29 In
fact, a number of PPRNs are exploring strategies
to transform existing registries into active pa-
tient-led networks in PPRNs.
For example, the pediatric rheumatology

PPRN has links to the Childhood Arthritis and
Rheumatology Research Alliance Registry and
the Pediatric Rheumatology Care and Outcomes
Improvement Network, which together have en-

Patients & Research
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rolled almost 9,000 patients with pediatric rheu-
matic disease—a significant proportion of the
affected children in the United States. The
Crohn’s and colitis PPRN maintains an Internet
cohort of over 12,500 patients with inflammato-
ry bowel disease—about 1 percent of the people
in the United States who have the disease. The
Phelan-McDermid syndrome PPRN maintains
an international registry that is led by parents
and includes 546 participants—49.6 percent of
the world’s known patients.
For research purposes, it is particularly impor-

tant to collect patient data longitudinally so that
the information generated by delivery systems,
health plans, and the patient over time is com-
plete, regardless of changes in the delivery sys-
tem or health plan coverage. Longitudinality can
occur onlywhendisparate sources suchas claims
data, EHR data, and data provided through pa-
tient reports can be linked. But linkage cannot
occur unless data are stored in a standardized
manner that is common across participating da-
ta sourceswithin a network, which allows for the
interoperability or exchange of information.
Thus, all networks within PCORnet are required
to create standardized data that can be under-
stood and queried reliably across data sources
and, ultimately, across networks.
Steps to ensure data security and privacy in

collecting, storing, and sharing patient data
are paramount in building and sustaining pa-
tient trust and encouraging patients’ participa-
tion in research.30 In the planned data-sharing
architecture for PCORnet, neither PCORI nor its
Coordinating Center will centrally collect or
store individual-level, identifiable patient data.
Instead, all individual-level patient data will re-
main under the control of the networks, behind
their firewalls. The Coordinating Center will use

distributed analyses to run research queries that
will return aggregated (nonidentifiable) data to
researchers for analysis.31,32 Networks will retain
the authority, working with their patient com-
munities, to create pooled individual-level data
sets to address particular research questions.
Prior examples of multisite research have

helped demonstrate approaches that work for
distributed analysis.33 PCORnet task forces led
by the Coordinating Center will develop policies
for PCORnet related to security and privacy.
For PCORnet to succeed, it will be critical to

communicate transparently with patients and
the public about PCORnet’s governance. PCORI
is setting up processes to ensure that both pa-
tient leaders within PCORnet and PCORI’s Advi-
sory Panel on Patient Engagement34 will be in-
volved in the review of key PCORnet policies to
voice any concerns related to patients’ rights,
privacy, consent, and autonomy.

Engaging Diverse And
Representative Patients In Research
For research purposes, patient data must be
available on a sufficiently large population that
is representative of the patient populationwith a
given condition. The PPRNs comprise patients
who aremotivated to participate in research, but
they may not be fully representative of all pa-
tients who have their condition.28

An important task for the PPRNs is to develop
strategies to expand their patient communities
and to enhance and report on the diversity and
representativeness of these communities. They
arebeing asked to develop effective strategies for
reaching out to groups that have historically
been underrepresented in terms of race or eth-
nicity, socioeconomic status, geographic loca-
tion, health literacy, and clinical severity. These
strategies may involve working with health ad-
vocacy organizations or health care providers,
including the clinical data research networks.
The PPRNs will share their best practices associ-
ated with patient recruitment and retention
through a Patient and Consumer Engagement
Task Force led by the Coordinating Center.
Despite some promising practices, there are

likely to be many challenges to increasing re-
cruitment, retention, and the representativeness
of the membership of the PPRNs. It will be im-
portant to explore the incentives for individual
patients to become and remain members of the
PPRNs. Ensuring that patients feel that the data
they are contributing are safe, that privacy and
consent issues are adequately addressed, and
that patients regard their contributions asmean-
ingful in terms of research they deem important
to themanagement of their conditions are essen-

For PCORnet to
succeed, it will be
critical to
communicate
transparently with
patients and the
public about
PCORnet’s governance.
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tial steps in building trust in the process. Strate-
gies for self-management and the increased so-
cial support available from fellow patients in
these online communitiesmay be another incen-
tive to become PPRN members.
It is clear that there are differences of opinion

and levels of comfort across individuals and
among the public at large with respect to peo-
ple’s willingness to share personal health infor-
mation for the purposes of research. For exam-
ple, a recent study of adult social media users
suggests that 92percent of patients arewilling to
share data to help researchers learn more about
their disease, and that 94 percent believe that
their health data should be used to improve
the care of future patients who may have the
same or a similar condition.35 Nevertheless,
76 percent also raised concerns about the poten-
tial use of their data without their knowledge.
Another recent survey, sponsored by the Rob-

ert Wood Johnson Foundation, found that
among respondents who tracked their health
data using wearable devices and smartphone
apps, 57 percent required an assurance of priva-
cy for their data to be shared and over 90 percent
said that the anonymity of the data was impor-
tant. Respondents also said that they would be
more likely to share their data if they knew that
the data would be used only for research for the
public good.36

Innovative models of patient engagement that
empower patients to decide what levels of infor-
mation andwhich data to share, andwithwhom,
are currently gaining traction within patient and
research communities.37 These models, in which
patients create and manage access to all their
information, are promising in terms of future
approaches. Patients’ willingness to share per-
sonal health information is also likely to be
higher when the research addresses questions
generated and endorsed by the PPRNs.
To succeed, PCORnet must ensure that suffi-

cient protections and transparent policies are in
place andwell communicated to general public.38

Additional ways of incentivizing patients to join
research networks may also emerge as PCORnet
develops.

Engaging Patients In Prioritizing,
Participating In, And Disseminating
Research
The incentives that typically drive the develop-
ment and conduct of clinical research are gener-
ally not aligned with the needs of patients and
clinicians.39 The PPRNs are designed as learning
networks inwhich the engagement of patients in
all aspects of research should increase the use-
fulness of the research findings and their imple-

mentation into health care practice, to contrib-
ute to improving patients’ health outcomes.40

Eliciting research questions directly from pa-
tients and their caregivers and clinicians and
asking them specifically what matters to them
in their daily lives has the potential to focus clin-
ical research activity on more practical, patient-
centered questions and outcomes, compared to
traditional, investigator-generated research
questions.41 The PPRNs are expected to elicit re-
search questions from theirmembers.42 It will be
a challenge to ensure that the prioritization
process for research questions is accessible to
people with a wide range of educational back-
grounds and expertise.
Speed and rate of recruitment of patients for

clinical trials has long been a challenge for clini-
cal research.43 There have been successful mod-
els in engaging patients more actively in re-
search, such as the Army of Women,13 which
aims to recruit men and women who are willing
to participate in breast cancer research. As of
May 2014 this organization had enrolled
376,001 participants who were willing to be con-
tacted for research studies,13 and between Ju-
ly 2012 and December 2013, researchers con-
ducting at least thirty-five studies worked with
Army of Women participants to reach their re-
cruitment targets.44

Improving rates of patient participation in re-
search will require informing prospective partic-
ipants clearly and transparently about the risks
and benefits of research participation and ob-
taining permissions in a manner that protects
human rights. Challenges remain in the ethical
and oversight system for patient participation in
health research, a systemthathasbeendescribed
as cumbersome and expensive.45

Several PCORnet task forces will facilitate
sharing best practices and explore the use and
acceptability of central Institutional Review
Boards (IRBs) or Internet-facilitated shared re-
view systems and centralized support for enroll-
ing subjects and obtaining their consent.46 For
example, some PPRNs will, through a website,
allow each participant to set very specific as well
as tailored preferences for data sharing, privacy,
and access.47 In these cases, each participant will
specify who may access and make use of their
identities and for what purpose, and who may
export data from the registry to a third-party
platform.During2014 theCoordinatingCenter’s
Ethics and Regulatory Task Force will provide
specific guidance regardingmodels for IRB over-
sight and systemwide human research protec-
tion approaches for PCORnet.

Patients & Research
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Governance Of Patient Research
Networks
Meaningful patient involvement in network gov-
ernance is critical to the success of the PCORnet
research networks. Each PPRN is charged with
developing a governance structure that includes
patients in leadership positions and operating
policies that ensure that patient control such
tasks as choosing research topics, signing data
use agreements, andmaking decisions about the
network’s participation in proposed studies.
The eighteen PPRNs have created a variety of

governance models. For example, the Phelan-
McDermid syndrome PPRN is led by patients
and has a parent advisory committee that is
charged with ensuring that its registry—which
collects clinical data on their patients—meets the
needs of families and is in alignment with the
community’s goals. The Community-Engaged
Network for All PPRN uses participant-led gov-
ernance models that bring leaders and people
affected by each medical condition together to
oversee their network.48

Each PPRN faces different challenges in find-
ing effective ways to involve patients in govern-
ing the network and controlling the uses of their
data, since the PPRNs are at different points in
the process of setting up their organization. In-
deed, the networks will need to choose gover-
nance models that respect their current struc-
ture, history, and culture while balancing the
requirements of participating in a large-scale na-
tional network such as PCORnet.
PCORnet engages patients in its own gover-

nance by having patient representatives serve
on both its Steering Committee and its Executive
Steering Committee. A PCORnet Patient “Tiger
Team” (a small team that focuses on a specific set
of critical issues) composed of PCORI staff, the

patient representatives from the Coordinating
Center, the Steering Committee, and the Patient
Engagement Task Force leaders will address is-
sues relating to patient engagement and partici-
pation that arise in PCORnet itself, as distinct
from individual member networks. The involve-
ment of patient leaders within PCORnet and
PCORI’s Advisory Panel on Patient Engagement
(independent from PCORnet) is an important
way to scrutinize key PCORnet policies as they
develop to ensure that the voice and perspective
of patients are front and center of PCORnet as an
organization and to help build public trust in the
enterprise.

Challenges And Limitations
The PCORnet networks held their kickoff meet-
ing in January 2014. The eighteen PPRNs will
need to address many challenges. These include
collecting relevant clinical data, including infor-
mation from patient self-reports and from their
network’s EHRs; harmonizing data so that they
can be useful to PCORnet as a whole; increasing
the numbers of patients with a single condition
who are registered and willing to share data,
participate in research (including interventional
studies), prioritize research questions, and dis-
seminate results; establishing patients’ trust
with respect to the privacy and security of their
personal information; streamlining the consent
and IRB processes while protecting patients’
rights; and meaningfully engaging patients in
the networks’ governance.
For PCORnet as a whole, the challenges in-

clude successfully supporting the diversity, ap-
proaches, expertise, and culture of each individ-
ual network while ensuring that a national and
functional network is built. A significant chal-
lenge will be to explore mechanisms for the sus-
tainability of PCORnet and its individual
networks. PCORIhasmade a$102million invest-
ment in the initial investment phase (March
2014–September 2015). Some maintenance
funds will likely be available from PCORI in a
second phase of funding for networks that have
been successful in the first phase. However,
PCORI will not continue to fund the infrastruc-
ture of PCORnet at the same levels in later
phases.
The sustainability of PCORnet will eventually

dependon thewillingness of a variety of research
funders to use it to fund research. For the clinical
data research networks, the engagement of
health system leaders in supporting them will
be critical. For the PPRNs, we expect to see a
variety of models of network sustainability, re-
flecting the diversity of the member organiza-
tions. The issue of sustainability for the individ-
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ual networks and for PCORnet as awhole is a real
concern.

PCORnet’s Metrics Of Success And
Evaluation Plan
PCORnet’s overall goal is to build a network
across the United States that will support the
rapid, efficient, and cost-effective conduct of re-
search.Ametric of successwill be thewillingness
of external funders, both public (for example,
the National Institutes of Health) and private
(such as the pharmaceutical and device indus-
tries), to fund research studies using PCORnet.
The funders’willingness will depend onwhether
PCORnet achieves true gains in the volume, com-
pleteness, accuracy, and access to standardized
and interoperable demographic and clinical data
and in the ability to recruit patients toparticipate
as subjects in interventional research.
The first phase of PCNORnet extends through

September 2015. PCORI has contracted with in-
vestigators at the RAND Corporation to conduct
an independent evaluation of PCORnet to pro-
vide an objective summary of its capabilities at
the end of the initial eighteen-month period and
a qualitative analysis of the attributes that sup-
ported or hindered its progress. The domains to

be assessed in the evaluation include individual
network leaders’participation indeveloping and
implementing PCORnet policies and practices,
the alignment of clinical and patient network
activities with PCORnet priorities, and the read-
iness of PCORnet to conduct clinical trials aswell
as observational research studies. This assess-
ment of PCORnet will provide detailed informa-
tionwithwhich to better understand its progress
by September 2015.

Conclusion
The era of big data is providing new opportuni-
ties for patients and their families to be active
participants in research. If technical, regulatory,
and organizational challenges can be overcome,
PCORnetwill enable the conduct of research that
is more relevant to patients and more efficient,
thereby fulfilling the promise of the learning
health care system.
Sharing study findings with patients on ques-

tions they prioritized and forwhich they contrib-
uted data will be paramount. Innovative ways to
share sometimes complex information from big
data with patients, families, and other nontech-
nical stakeholders will need to be further ex-
plored. ▪
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