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NIH-DoD-VA Pain Management Collaboratory

Introduction

In its seminal report, “Relieving Pain in America: A Blueprint
for Transforming Pain Prevention, Care, Education, and
Research,” the Institute of Medicine (IOM; now the National
Academy of Medicine) asserted that pain is a significant
public health problem and estimated that as many as 100
million Americans experience persistent pain, at a cost of
as much as $635 billion in treatment costs and lost pro-
ductivity [1]. Following the recommendations of this report,
the Department of Health and Human Services published a
National Pain Strategy in March 2016 that offered a com-
prehensive framework and specific recommendations for
transforming pain care in America [2]. Key findings and rec-
ommendations for this transformation encouraged inte-
grated, multimodal, and interdisciplinary pain care tailored
to each person’s experience of pain and preferences for
treatment. Growing concern about harms associated with
long-term opioid therapy, other pain medications, and inva-
sive procedures encouraged consideration of alternative
approaches. In fact, numerous evidence-based nonphar-
macological approaches were identified that may reduce
risk of harms and hold special appeal to persons with pain,
delivered either in conjunction with or alone as alternatives
to traditional medical and rehabilitation approaches. In ad-
dition to these National Pain Strategy recommendations,
other health professional organizations have similarly pro-
mulgated guidelines that recommend nonpharmacological
approaches as firstline treatment for chronic pain [3].
Unfortunately, as the National Pain Strategy acknowledged,
evidence suggests that these recommendations are rarely
enacted due to myriad organizational, clinician-, and
patient-level barriers [4].

Military service members and veterans have been identified
as particularly vulnerable to the high prevalence and com-
plexity of chronic pain related to their military experiences,
including their high risk of musculoskeletal injuries and
combat-related trauma. Estimates suggest that approxi-
mately 45% of active duty military service members experi-
ence pain [5], and low back pain, in particular, is one of the
most common reasons service members seek medical care
and one of the most likely conditions to interrupt combat
duty [6]. As many as 50% of male veterans receiving care
in Department of Veterans Affairs (VA) primary care settings
report the presence of pain [7], and the prevalence may be

as high as 75% among female veterans [8]. In a recent
Morbidity and Mortality Weekly Report from the Centers for
Disease Control and Prevention, compared with nonveter-
ans, veterans were significantly more likely to report chronic
pain [9]. Pain is among the most frequent presenting com-
plaints for veterans, particularly among those with poly-
trauma [10]. Data document that the prevalence of pain
among veterans is growing steadily with each passing year
[11,12]. The presence of pain among veterans receiving pri-
mary care in VA facilities is associated with poorer self-
rated health, greater utilization of health care resources,
greater prevalence of health risk behaviors and factors
such as tobacco use, excessive alcohol use, diet/weight
concerns, decreased social and physical activity, lower so-
cial support, and greater ratings of affective distress [7].
Presence of pain among veterans and military service
members is highly comorbid with depressive and anxiety
disorders [13], post-traumatic stress disorder [14], and sub-
stance use disorders [15]. Among women veterans, pain is
associated with high rates of military and nonmilitary sexual
harassment and trauma [16]. Finally, pain is also among
the most costly disorders treated in VA settings [17].

The National Pain Strategy highlighted a critical gap between
the science and practice of pain management, and both the
Department of Defense (DoD) and the VA have developed
comprehensive strategic initiatives to improve pain care that
encourage research to address these gaps, including large-
scale, pragmatic effectiveness studies and strategies to im-
plement effective strategies in clinical practice [18,19].
Similarly, in 2015, the National Institutes of Health (NIH)/
National Center for Complementary and Integrative Health
(NCCIH) Council Working Group Report on “Strengthening
Collaborations with DoD and VA” was published and called
for an investment in the conduct of pragmatic clinical trials
for nonpharmacological approaches to pain and comorbid-
ities in DoD and VA health systems [20].

Pragmatic clinical trials (PCTs) test interventions in real-
world settings with fewer restrictions than are commonly
employed in explanatory efficacy studies. PCTs distinguish
themselves from explanatory trials by 1) having broader eli-
gibility criteria to promote the external validity and generaliz-
ability of findings to the larger population for which
interventions may be applied; 2) engaging health care pro-
viders who may have little research training or experience
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delivering interventions; 3) delivering interventions in a man-
ner that mimics usual care and attempts to minimally dis-
rupt normal workflow in the clinical setting; and 4)
collecting data, when possible, in the context of routine
clinical care, often extracting data from electronic health
records. The DoD and VA health systems, as large national
integrated learning health systems with robust electronic
health records, are ideal sites for robust PCTs [21].

Despite growing evidence of the efficacy of nonpharmaco-
logical approaches for the management of chronic pain, in-
cluding studies that address pain and comorbidities in VA
and DoD settings, few large-scale PCTs that can inform
clinical practice have been conducted [22]. Therefore,
efforts to conduct relevant clinical research studies within
these settings will require considerable collaboration within
these systems, as well as infrastructure support. Ultimately,
many unanswered questions remain about how to suc-
cessfully implement policy-driven models of care such as
the VA and DoD Stepped Care Model of Pain Management
[23] and the VA Whole Health Initiative [24], how best to
address important medical and mental health comorbidities
to promote improved outcomes, and how to optimally in-
corporate nonpharmacological approaches into routine
care.

Several factors encourage optimism that the time is right to
begin to address these scientific knowledge and practice
gaps within the DoD and VA health systems. Important
advances include methods for optimal use of comprehen-
sive electronic health records; innovation in the design and
methods for pragmatic clinical trials; availability of resources
and infrastructure to conduct multisite trials such as the
existing VA Cooperative Studies Program; dissemination of
effective approaches for partnered research conducted by
integrated teams of scientists, practitioners, patients, and
other stakeholders such as publications describing a forma-
tive evaluation and implementation study of the VA’s
Stepped Care Model of Pain Management [25]; and advan-
ces in quality improvement and dissemination and imple-
mentation science methods that address ethical and
regulatory challenges and other barriers to the conduct of
high-impact PCTs.

Structure and Function of the Collaboratory

In September 2017, a significant and innovative intergo-
vernment agency partnership involving the NIH, DoD, and
VA was announced to support a multicomponent research
initiative focusing on nonpharmacological approaches for
pain management addressing the needs of military service
members and veterans. The NIH-DoD-VA Pain
Management Collaboratory (PMC) represents an investment
of approximately $81 million over six years, focused on de-
veloping, implementing, and testing cost-effective, large-
scale, real-world research on nonpharmacological
approaches for management of pain and comorbid medical
and mental health conditions in DoD and VA health care
delivery organizations. The NIH/NCCIH serves as the lead
funding agency or sponsor in partnership with the VA’s
Health Services Research and Development Service and
the DoD’s Clinical Rehabilitation Medicine Research
Program, Military Operational Medicine Research Program.
Numerous additional NIH institutes, centers, and offices are
supporting the Collaboratory’s projects. The PMC

represents a major advance in the field of pain and pain
management by developing the first-ever comprehensive
guidance for the conduct of PCTs of nonpharmacological
approaches for the management of pain in DoD and VA
health care settings. Products will take several forms, in-
cluding technical policy guidelines and summaries of best
practices and lessons learned based on the experiences of
highly qualified teams of investigators who will conduct the
PCTs, complemented by the expertise of a Pain
Management Collaboratory Coordinating Center (PMC3).
The products of the PMC3 will serve a foundational role for
future similar efforts in the field of pain management and
related fields and for PCTs in other integrated health care
settings. A schematic of the PMC components is presented
in Figure 1.

The PMC3 supports 11 PCTs selected based on peer
review that evaluated the significance of the scientific ques-
tions, innovation and quality of the approach, and potential
to address impediments to the research with health care
delivery organizations. The trials span those focused on ex-
amining questions related to specific nonpharmacological
approaches (e.g., “dose” of chiropractic care necessary to
achieve optimal, sustained benefit; comparative effective-
ness of two approaches to delivering mindfulness-based
meditation) and/or models of pain care (e.g., comparative
effectiveness of a sequenced, integrated multimodal care
pathway vs care management via a patient resource group;
comparative effectiveness of integrated health care profes-
sional teams delivering personalized care planning, health
coaching and targeted complementary and integrative
health strategies vs traditional primary care–based group
education). One project examines acute pain management
in the perioperative setting, and the others focus on chronic
pain management in outpatient settings. The trials are sup-
ported by a phased award mechanism, with a two-year
planning phase followed by a four-year implementation
phase. All projects are milestone-driven (e.g., regulatory
approvals are obtained, feasible recruitment plans are final-
ized), and moving to the implementation phase will be de-
pendent upon the successful progress made during the
planning phase. Table 1 provides a list of each of these
projects with principal investigator(s) and sponsors.

Following on the heels of a successful Health Care
Systems Research Collaboratory, also sponsored by the
NIH (https://rethinkingclinicaltrials.org/), the PMC3 was
established to facilitate collective learning across the PCTs
and to optimize the impact of the PMC as an integrated
whole. The PMC3 is based at the Yale School of Medicine
and its affiliate, the VA Connecticut Healthcare System. The
PMC3 draws on four existing centers, including the Yale
Center for Analytical Sciences, the Yale Center for Medical
Informatics, the VA Connecticut Pain Research, Informatics,
Multimorbidities and Education Center of Innovation, and
the VA Cooperative Studies Program Coordinating Center.
An additional partnership was established with the
Uniformed Services University of the Health Science Center
for Rehabilitation Sciences Research to extend the reach of
the PMC3 to the DoD research community. The PMC3 pro-
vides leadership and serves as a resource for development
and refinement of innovative tools, best practices, and
other resources in the conduct of PCTs. The leadership of
the PMC3 includes three co-directors with complementary
expertise in pain management (RDK), health informatics
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(CAB), and biostatistics/clinical trials (PP). An administrative/
operations and communications core ensures a high level
of productivity overall and that key milestones are met.

Consistent with the successful model enacted for the
Health Care Systems Research Collaboratory, shared learn-
ing, harmonization across projects, and problem solving re-
lated to the PCTs largely occur through participation in
seven work groups spanning the domains of 1) biostatistics
and study design, 2) phenotypes and outcomes, 3) elec-
tronic health records, 4) ethics and regulatory issues, 5)
stakeholder engagement, 6) data sharing, and 7) imple-
mentation science. Each work group is led by two co-
chairs with expertise related to the work group domain,
along with representatives from each of the PCT teams,
and supported by an experienced project manager.
Representatives from the NIH, DoD, and VA, as well as
investigators with additional relevant expertise, participate in
work group discussions. Work groups usually meet virtually
at least monthly; one-on-one sessions are scheduled as
necessary with individual PCT teams to address specific
issues. Work groups discuss topics of mutual interest,
share best practices, and build consensus. The objectives
of the work groups are to promote harmonization and syn-
ergy among the trials, to optimize the performance and
success of the individual trials and the PMC, and to sup-
port dissemination of new knowledge. Table 2 presents a
summary of work group objectives.

Multiple innovations of the PMC3 promise to address known
barriers to the successful conduct and implementation of
PCTs. A few examples of key barriers include obtaining all
necessary regulatory approvals from multiple sites where the
trials will be conducted; successfully obtaining clinician and
administrator support for the study, including engaging clini-
cians as study therapists and other staff in recruitment

efforts; and modifying electronic health records to incorpo-
rate collection of key study measures within the context of
clinical care, among many others. Innovations highlight the
opportunity afforded by this important initiative to support
advances in the design (e.g., cluster randomized designs
[26]) and successful enactment of PCTs and to address nu-
merous acknowledged scientific knowledge and practice
gaps related to the role of nonpharmacological approaches
to the management of pain and comorbidities. Table 3
presents a summary of these innovations.

The PMC is supported by a Steering Committee comprised
of the leadership of the PMC3 (including work group
co-chairs and program managers), the PCT PIs, and spon-
sors/funders. The Steering Committee aligns with the mis-
sion of the PMC, spans all PCTs, provides input into the
policies and processes of the PMC, addresses immediate
and long-term cross-cutting issues that impact the PCTs,
ensures the quality, performance, management, and regu-
latory compliance of the PCTs, promotes an integrated and
collaborative culture among all PCTs, assists in the dissem-
ination of policies and processes that enable research in
partnership with the DoD and VA health systems, their
patients, and practitioners, and advances knowledge and
education related to nonpharmacological approaches to
pain management. The Steering Committee meets virtually
monthly and in person at least once annually. Meetings are
structured to provide updates on PCTs and to discuss key
cross-cutting or priority topics that have emerged from
work group discussions. As just a few examples, the
Steering Committee has discussed priority issues including
refinement of PCT designs, harmonization of primary and
secondary outcome measures across trials, best practices
for ensuring timely approval of human subjects’ research
protocols, shared recruitment challenges, and regulatory
issues related to data sharing.

Figure 1 Schematic depiction of the components of the Pain Management Collaboratory.
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It is important to emphasize that all PMC trials are informed
by substantial evidence of the efficacy, even effectiveness,
of specific nonpharmacological approaches and models of
care. For the most part, although these trials will likely con-
tribute to the body of evidence about effectiveness, they
are designed to address important additional scientific
knowledge and practice gaps related to the successful im-
plementation of these approaches and models of care in
real-world clinical settings, particularly in the VA and DoD.
As such, an important implication of the PMC initiative is
that clinicians, policy-makers, and administrators can have
confidence that the approaches and models that are the
targets of the PMC trials are all already considered to be
appropriate for implementation in routine clinical practice.

The PMC will employ a multipronged communication plan
to disseminate information relevant to the Collaboratory, as
well as new knowledge and products. Even in advance of
the conduct of the PCTs that comprise the PMC, the
PMC3 has constructed a publicly accessible website (www.
painmanagementcollaboratory.org) that is intended to be
an important resource for investigators, clinicians, policy-
makers, and advocates invested in addressing important
scientific knowledge and practice gaps and in promoting
the equitable and timely availability of high-quality pain
management services. Already available is a growing array
of resources including timely updates of evidence relevant
to those involved in delivering pain care, upcoming educa-
tion and training opportunities, and information about best

Table 1. Pragmatic clinical trials and principal investigators

PI Name Affiliation PCT Name

A. Heapy VA Connecticut Healthcare System & Yale School

of Medicine

Cooperative Pain Education and Self-Management:

Expanding Treatment for Real-world Access

(Copes ExTRA)

M. Rosen

S. Martino

VA Connecticut Healthcare System & Yale School

of Medicine

Engaging Veterans Seeking Service Connection

Payments in Pain Treatment

C. Goertz

C. Long

The Spine Institute for Quality

Palmer Center for Chiropractic Research

Chiropractic Care for Veterans, a Pragmatic

Randomized Trial Addressing Dose Effects for

cLBP

S. George

S.N. Hastings

Durham VA Health Care System & Duke

University

Improving Veteran Access to Integrated Management

of Chronic Back Pain (AIM-Back)

J. Fritz

D. Rhon

University of Utah

Brooke Army Medical Center

SMART Stepped Care Management for Low Back

Pain in the Military Health System

K. Seal

W. Becker

San Francisco VA Health Care System &

University of California–San Francisco

VA Connecticut Healthcare System & Yale School

of Medicine

Whole Health Team vs. Primary Care Group

Education to Promote Non-Pharmacological

Strategies to Improve Pain, Functioning, and

Quality of Life in Veterans

S. Taylor

S. Zeliadt

VA Greater Los Angeles Healthcare System &

UCLA Department of Health Policy and

Management

VA Puget Sound Health Care System & University

of Washington, School of Public Health

APPROACH: Assessing Pain, Patient Reported

Outcomes and Complementary and Integrative

Health: A National Dissemination Project

D. Burgess Minneapolis VA & University of Minnesota Medical

School

Testing Two, Scalable, Veteran-Centric Mindfulness

Based Interventions for Chronic Musculoskeletal

Pain: A Pragmatics Multisite Trial

D. McGeary

J. Goodie

University of Texas Health Science Center

Uniformed Services University of the Health

Sciences

Targeting Chronic Pain in Primary Care Settings

Using Internal Behavioral Health Consultants

B. M. Ilfeld University of California, San Diego Ultrasound-Guided Percutaneous Peripheral Nerve

Stimulation: A Non-Pharmacologic Alternative for

the Treatment of Postoperative Pain

S. Farrokhi

C. Dearth

E. Russell Esposito

DoD-VA Extremity Trauma and Amputation Center

of Excellence (EACE) & Naval Medical Center,

San Diego

EACE, Walter Reed National Military Medical

Center & Uniformed Services University of the

Health Sciences

EACE, VA Puget Sound, University of Washington

& Uniformed Services University of the Health

Sciences

Resolving the Burden of Low Back Pain in Military

Service Members and Veterans: A Multi-Site

Pragmatic Clinical Trial (RESOLVE Trial)

PCT ¼ pragmatic clinical trial.
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Table 2. Pain Management Collaboratory work group objectives

Work Group

Name Work Group Objectives

Biostatistics

and Study

Design

• Provide guidance on methodological standards in the design and implementation of nonpharmacologic

PCTs of pain management.
• Collaborate with PCT teams during the planning and execution phases to ensure efficient and robust

study design and analysis plans.
• Review proposed data processes to ensure that collection of all required individual-level data is feasi-

ble and well described.
• Work with collaborators, investigators, and academic institutions to collate and disseminate statistical

and methodological issues arising from review of the PCTs.
• Facilitate methodological work in response to issues identified through PCT project review.

Data Sharing • Address a wide array of issues related to planning, designing, and implementing the PCTs, including

data- and software-sharing plans, and the data standards that will be required for the study implemen-

tation, execution, and conduct.
• Provide a forum for discussion of informatics challenges and solutions across projects.
• Seek to harmonize data-sharing standards and templates while developing best practices and guide-

lines for data sharing.

Electronic

Health

Record

(EHR)

• Optimize use of existing electronic health record data.
• Support integration of patient-reported data.
• Create new data from unstructured text in electronic health records using innovative machine learning

and natural language processing tools.
• Promote data standardization and interoperability across systems and electronic health records.
• Review, develop, and adapt policies and tools that can be easily shared and adopted in the service of

supporting the PCTs.

Ethics and

Regulatory

• Seek to identify areas of ethical and regulatory importance and address complexities within the VA

and DoD health care systems.
• Develop processes and agreements needed to address regulatory requirements for single and multi-

ple health care systems that provide services to military service members, veterans, and their

families.
• Identify and disseminate information that facilitates the ethical conduct of pragmatic clinical trials in eli-

gible health care settings, obtaining input from health care system leadership, patients, family mem-

bers, providers, and researchers.

Implementation

Science

• Support PCTs in developing and integrating state-of-the-science dissemination and implementation

methods and practices that will facilitate the uptake of evidence-based findings into health care set-

tings with the aim of improving the health and well-being of military service members and veterans.
• Provide PCT PIs with implementation science consultation on each of the projects; help inform policy

guidance and best practices for the military and veteran health care systems via the collective work

across the projects.

Phenotypes

and

Outcomes

• Identify reliable and clinically meaningful phenotypes among participants for use in examining impor-

tant treatment effect moderators and for enhanced understanding of study results.
• Promote harmonization of measurement approaches, when feasible, especially for key outcomes

proposed.
• Provide a forum for discussing analytic, technical, and regulatory issues that arise related to harmoni-

zation of measurement approaches.

Stakeholder

Engagement

• Develop respectful and productive partnerships that will maximize our ability to generate trustworthy,

internally valid findings directly relevant to veterans and military service members with pain, front-line

primary care clinicians and health care teams, and health system leaders.
• Provide a forum within which these stakeholders can bring their different perspectives and expertise

to develop and enact a comprehensive, evidence-based, and stakeholder-informed approach to ad-

dress previously identified organizational, clinician-, and patient-level barriers to access, engagement,

and participation in pragmatic clinical trials of nonpharmacological approaches for the management of

chronic pain.
• Optimize the VA and DoD as learning health care systems.

DoD ¼ Department of Defense; PCT ¼ pragmatic clinical trial; PI ¼ principal investigator; VA ¼ Department of Veterans Affairs.
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practices, guidance, and policy statements in support of
this objective. For example, “white papers” will be pub-
lished on the website, such as summaries of innovative
processes or methods that have been employed to address
key issues. Although the results of trials will not likely be
available for six years, the results of pilot work are already
starting to be reported. As early results and products
emerge from the PMC and the individual trials, these
updates will be highlighted on the website. Other outlets for
dissemination include publication in scientific and profes-
sional journals, presentations at scientific meetings, and
social media outlets such as Twitter (@painmc3).

Conclusions

The PMC has already begun to show evidence of the po-
tential to fulfill its promise as a significant and innovative ap-
proach to addressing key scientific knowledge and clinical
practice gaps in the delivery of high-quality pain care in
DoD and VA health systems and supporting improved pa-
tient outcomes. A major difference between the ongoing
Health Care Systems Research Collaboratory and the PMC
is that, although the existing Collaboratory includes trials
from multiple domains of health care (e.g., cardiovascular
disease, renal disease, pain management), the PMC
includes a specific focus on nonpharmacological
approaches to management of pain and comorbid condi-
tions in DoD and VA health systems. The conduct of these
trials in large integrated health systems has potential advan-
tages relative to the Health Care Systems Research
Collaboratory, which is primarily conducted in civilian

fee-for-service settings. The focus on military service mem-
bers and veterans is significant due to the higher burden of
pain relative to the civilian population. As such, the PMC
represents a significant investment and offers a unique op-
portunity to rapidly advance the science and practice of
pain management in these settings.
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Table 3 PMC innovations

Development and enactment of a comprehensive, evidence-based, and stakeholder-informed approach to address previously

identified organizational, clinician-, and patient-level barriers to access, engagement, and participation in PCTs of nonpharma-

cological approaches for the management of chronic pain and comorbidities.

Development and dissemination of a first-of-its-kind comprehensive toolkit comprised of VA and DoD technical guides, policies,

and regulations relevant to the ethical conduct of pragmatic clinical trials consistent with good clinical practice and standards

for the protection of human subjects’ research participants. The toolkit will include state-of-the-art risk-based monitoring meth-

ods to ensure adequate protection of the rights, welfare, and safety of human subjects and the quality and integrity of the

resulting data to yield high-quality approaches for monitoring clinical trials.

Development and dissemination of methodological standards for the design and implementation of PCTs of nonpharmacological

approaches for chronic pain management in VA and DoD health care systems.

Application of innovative biomedical informatics tools (e.g., machine learning, natural language processing, ontologies) to facili-

tate optimal use of existing electronic health record structured and unstructured data and to optimize integration of comple-

mentary patient-reported outcomes to support the successful conduct of pragmatic clinical trials in DoD and VA settings.

Harmonization of the measurement approaches, especially measurement of key outcomes proposed by pragmatic trial investi-

gators, when feasible.

Facilitation of data sharing to explore development of integrated patient-level de-identified database(s) combining data from par-

ticipants in the pragmatic trials in these settings through the application of state-of-the-science tools for data sharing and con-

sistent with existing ethical policies and standards and regulations governing such activities. The availability of an integrated

database could serve as the foundation for application of innovative approaches to trial participant phenotyping and evaluating

and comparing trial outcomes and effect modifiers.

Development and enactment of a comprehensive communication approach that supports timely and reliable sharing of informa-

tion, activities, and best practices among collaborating teams of scientists and internal DoD and VA stakeholders, as well as

a similar approach that fosters optimal external communication and dissemination of lessons learned, white papers, online

text books, and webinars.

Implementation of new informatics approaches to augment and supplement the informed consent process such as the addition

of multimedia materials to enhance participant comprehension and reduce provider burden for obtaining patient consent.

DoD ¼ Department of Defense; PCT ¼ pragmatic clinical trial; VA ¼ Department of Veterans Affairs.
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