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Optimizing the Impact of Pragmatic Clinical Trials

ABSTRACT Pragmatic clinical trials (PCTs) are well-suited to address unmet healthcare needs, such as those arising
from the dual public health crises of chronic pain and opioid misuse, recently exacerbated by the COVID-19 pandemic.
These overlapping epidemics have complex, multifactorial etiologies, and PCTs can be used to investigate the effective-
ness of integrated therapies that are currently available but underused. Yet individual pragmatic studies can be limited
in their reach because of existing structural and cultural barriers to dissemination and implementation. The National
Institutes of Health, Department of Defense, and Department of Veterans Affairs formed an interagency research part-
nership, the Pain Management Collaboratory. The partnership combines pragmatic trial design with collaborative tools
and relationship building within a large network to advance the science and impact of nonpharmacological approaches
and integrated models of care for the management of pain and common co-occurring conditions. The Pain Manage-
ment Collaboratory team supports 11 large-scale, multisite PCTs in veteran and military health systems with a focus
on team science with the shared aim that the “whole is greater than the sum of the parts.” Herein, we describe this
integrated approach and lessons learned, including incentivizing all parties; proactively offering frequent opportunities
for problem-solving; engaging stakeholders during all stages of research; and navigating competing research priorities.
We also articulate several specific strategies and their practical implications for advancing pain management in active

clinical, “real-world,” settings.

INTRODUCTION

Worldwide, the societal burden of pain is a public health
crisis.'2 In the United States alone, the Centers for Dis-
ease Control and Prevention concludes that every day or on
most days in the past 6 months, 50 million adults (20.4%)
experience pain, and 19.6 million adults (8%) report “high-
impact chronic pain” that limits life and work activities.?
The prevalence of chronic pain (and high-impact chronic
pain) increases with age, and chronic pain disproportionately
affects women and people who are less well-educated, unem-
ployed, living in rural settings, living in or near poverty,
and military veterans.>* To address these challenges, the
U.S. Department of Health and Human Services has devel-
oped a comprehensive National Pain Strategy (NPS) to trans-
form pain care, education, and research.’ As determined
by the NPS, limited availability of high-quality pain care
is a major challenge driving persistent undertreatment and
associated health disparities. Too often, individuals must
depend upon a single provider with limited competencies to
assess and manage pain—Ileading in many cases to an over-
reliance on potentially risky medications, particularly opioids
that has exacerbated the related public health crisis of opi-
oid harms, and unnecessary and costly diagnostic imaging
and invasive procedures not necessarily proven to allevi-
ate pain. Of note, the NPS promulgates a clinical standard
of adaptive pain self-management and patient empowerment
via integrated, patient-centered, evidence-based, multi-
modal, and interdisciplinary pain care. A robust literature
has demonstrated that nonpharmacological approaches to
pain management (including complementary and integrative
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health approaches) reduce pain intensity and improve phys-
ical and emotional function and well-being with minimal
risk. Among those with the strongest support are exercise
and movement approaches such as structured exercise pro-
grams, yoga, and tai chi; psychological approaches such
as cognitive-behavioral therapy; acceptance and commitment
therapy and mindfulness-based stress reduction; and man-
ual approaches including acupuncture, massage, and spinal
manipulation.® Despite evidence of the effectiveness of inte-
grated models of pain care and these nonpharmacological
approaches, patient, provider, and organizational barriers
often limit timely and equitable access to these approaches in
routine clinical care.’ Pragmatic clinical trials (PCTs), which
are designed to evaluate the effectiveness of interventions
in routine practice settings, have been recommended as an
approach to address the gap between evidence and practice
and policy.

Organizational Context

Military service members and veterans may be particularly
vulnerable to persistent pain and opioid use disorders.?-7-8
In late 2017, the National Institutes of Health (NIH), the
Department of Defense (DOD), and the Department of Vet-
erans Affairs (VA) jointly launched the NIH-DOD-VA Pain
Management Collaboratory (PMC), designed to support 11
large-scale, multisite PCTs in military and veteran health
systems to evaluate nonpharmacological approaches and inte-
grated care to manage pain and important co-occurring
conditions.”*!® PCTs are clinical trials embedded in “real-
world” healthcare systems—that is, in clinics and hospi-
tals where people receive routine care—to promote external
validity and generalizability of findings and products.'! The
PMC PCTs are intended to inform military service mem-
bers, veterans, and their dependents, as well as providers,
administrators, and policy makers about the relative bene-
fit, risks, and feasibility of nonpharmacological approaches
when delivered in these healthcare systems. The Defense
Health Agency (DHA, which supports military service
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members’ health care) and Veterans Health Administration
(VHA) are uniquely capable of supporting PCTs because
they are large, integrated learning health systems that sup-
port clinical research—especially multisite clinical trials—
and because they both employ a state-of-the-art electronic
health record and informatics that can minimize participant
burden as well as optimize generalization of findings and
practices.

Problem Statement

Despite emerging evidence of the effectiveness and low risks
associated with nonpharmacological interventions, they have
been used sparsely within health systems, and evidence lags
in how best to integrate and promote their use to improve
patient-centered outcomes. Increased integration of evidence-
based nonpharmacological approaches into routine clinical
care is a high priority for both DHA and VHA, pointing to the
need for further research on the implementation of these treat-
ment paradigms. The PMC aims to address relevant scientific
knowledge and practice gaps.

The PMC supports 11 PCTs selected based on peer review
that evaluated the significance of the scientific questions,
innovation, and potential to address barriers in healthcare
delivery organizations. Each funded as a phased award, the
trials test various research questions related to specific non-
pharmacological approaches or models of pain care. Now
4 years in, the PMC’s 11 PCTs have completed 2-year demon-
stration and planning phases and have transitioned to their
4-year implementation phases.!” Herein, we articulate how
this large, yet highly coordinated and integrated team science
endeavor is conducting PCTs with a sharp focus on standard-
ization and harmonization along with built-in structures to
maximize collaboration and dissemination of results. We pro-
vide examples of successful strategies and their implications
(Table I), and we also discuss ongoing challenges that affect
both the conduct and implementation of the PMC PCTs.

Solutions
Integrated team science strategy

The PMC was modeled upon the NIH Health Care Systems
Research Collaboratory as a participatory forum that embod-
ies the spirit and practice of team science.'? It arose in 2017
from an intergovernment agency partnership between NIH,
DOD, and VA to fund a multicomponent research initia-
tive (approximately $81 million over 6 years). The PMC’s 11
PCTs are supported by a PMC Coordinating Center (PMC?)
that manages an Operations Core, seven Work Groups,
and the Military Treatment Facility Engagement Committee
(MTFEC; 13). Three program directors with complemen-
tary expertise in pain science, biomedical informatics, and
biostatistics lead the PMC?. Work Groups and the MTFEC
provide a collaborative environment to optimize the design
and conduct of the PCTs, address common challenges, share
best practices and learning, and foster discovery.” The Work
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Groups are (1) Biostatistics and Study Design, (2) Pheno-
types and Outcomes, (3) Electronic Health Record, (4) Data
Sharing, (5) Ethics and Regulatory, (6) Stakeholder Engage-
ment, and (7) Implementation Science. Each Work Group is
led by two PMC? faculty co-chairs with relevant expertise and
a project manager. Pragmatic clinical trial principal investi-
gators (PIs) or their designees, or both, serve as members
of each Work Group. The Work Groups are complemented
by the MTFEC, an innovative entity led by a team of DHA
pain management experts and involving PIs of PCTs in mil-
itary treatment facilities. Sponsoring program officers and
project scientists also frequently participate in Work Group
and MTFEC discussions. As such, these groups strengthen
the PMC'’s integrated, team science approach.

Building relationships for effective communication

The PMC’s common focus on pain management has promoted
harmonization across PMC trials related to patient-centered
outcomes, phenotyping, and other factors. The PMC? serves
a vital role by bridging people and navigating common chal-
lenges. The PMC? reviews the status of action items and
projects, sets timelines, and assigns tasks via various oper-
ational meetings that also provide an opportunity for open
discussion, sharing of knowledge, and conflict resolution.
Quarterly virtual meetings involving PMC? leadership and
Work Group and MTFEC leads help coordinate activities
across these groups. Pain Management Collaboratory rela-
tionships with sponsoring agencies and external stakeholders,
including military service members and veterans, and key
DHA and VHA stakeholders, provide important contextual
information about realities on the ground within real-world
health systems.

The PMC Steering Committee includes representation
from the entire PMC community, including PCT PIs, PMC?
leadership, Work Group and MTFEC leads and project man-
agers, and representatives of the three sponsoring agencies.
It provides oversight and leadership by facilitating success-
ful execution of the PCTs, supporting PIs, and dissemi-
nating PMC policies and processes within DHA and VHA.
The Steering Committee also aims to enhance communica-
tion and provide an additional opportunity for discussion of
barriers, problem solving, and sharing best practices. The
Steering Committee meets virtually monthly and, before
COVID-19, in-person annually to review, approve, and make
decisions about the activities and recommendations of the
Work Groups and MTFEC. As just one example, the Steer-
ing Committee introduced a “barriers scorecard,” modeled
after a similar tool used by the Health Care Systems Research
Collaboratory, to identify and address emerging or antici-
pated challenges promptly and proactively. Now, at each
monthly Steering Committee meeting, PIs present updated
scorecards and strategies to promote sharing of challenges and
solutions. Formal evaluation of Steering Committee meetings
provides feedback on participant engagement, satisfaction,
and effectiveness.
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TABLE I. Strategies for Optimizing Pragmatic Clinical Trials for Pain Management for Military Service Members and Veterans

Strategy Work Group Lead Implications
Identified overlapping sites among pragmatic clinical trials (PCTs); BSSD Preserves trial integrity
coordinated with principal investigators (PIs) to remediate
Provided individualized expert advice on study design via 1:1 BSSD Ensures scientific rigor
biostatistical consultations
Offered peer-to-peer venue (monthly meeting) for biostatisticians to ask BSSD Facilitates clear communication, promotes
questions, identify issues, and share best practices working relationships
Closely monitor Department of Defense (DOD) and Department of DS Addresses data privacy and security
Veterans Affairs (VA) Secure Access File Exchange processes
Monitor the Helping to End Addiction Long-Term central data repository DS Promotes coordination and dissemination
Facilitated use of a PEG pain-screening clinical template in VA PCTs EHR Harmonizes data collection, outcome measures
Developed recommendations for capturing patient-reported outcomes and ~ EHR Adapts patient-reported data collection to
measures using VA- and DOD-approved data-collection mechanisms electronic health record
Developed EHR/data-warehouse transformation and script reviews and EHR Harmonizes data for interoperability
share via a common repository
Created a Human Subjects Protection Worksheet addressing subject pop- ER Protects research participants
ulations, recruitment methods, IRB review, consent, risk categories, and
study monitoring
Developed common consent-form language for contributing data to a ER Harmonizes consent language for efficiency
repository across trials
Developed IRB and protocol-tracking tool ER Monitors information across trials
Developed methodological standards for future implementation and IS Prepares for implementation and dissemination
dissemination
Established harmonization standards for: PO Harmonizes study criteria and outcome measures
-Eligibility criteria: pragmatic exclusion criteria, pain-severity thresholds, to promote scientific rigor and broader data
pain-chronicity thresholds, and ICD codes to identify cohorts analysis across studies
-Baseline characteristics: depression, alcohol use, and opioid use
-PCT outcomes: pain intensity, pain interference, and high-impact chronic
pain
Designed survey to standardize measurement of nonpharmacological and PO Capture patient data on interventions across trials
self-care approaches for pain across PCTs
Developed comprehensive approach to address previously identified SE Maximize value of PCT approach to enhance
organizational, clinician, and patient-level barriers to PCT access, real-world use of effective interventions
engagement, and participation
Established a Patient Resource Group SE Optimize recruitment and retention, build trust
MTFEC serves as liaison between PMC3 leadership, PCT PIs, and the MTFEC Adapt to real-world cultures
organizational leadership at military treatment facilities (MTF), the
military health system, and the Defense Health Agency
MTEFEC leadership successfully recruited participants for all MTF PCTs MTFEC Enhance participant recruitment
Offered military pain-specialty consultation services from military MTFEC Provide individualized patient care
subject-matter experts
Identified and secured correct resources for PCT trials MTFEC Optimize support from the research settings
Informed military health system community about PMC3 MTFEC Enhance dissemination of evidence-based

findings for pain management

Work Group Abbreviations: BSSD, Biostatistics and Study Design; DS Data Sharing; EHR, Electronic Health Record; ER, Ethics and Regulatory; IS,
Implementation Science; PMC?, Pain Management Collaboratory Coordinating Center; PO, Phenotypes and Outcomes; SE, Stakeholder Engagement;
MTEFEC, Military Treatment Facility Engagement Committee; PEG-3, Pain, Enjoyment, General Activity; IRB, Internal Review Board; IS, Implementation
Science; ICD, International Statistical Classification of Diseases and Related Health Problems.

The Work Group-driven PMC model to identify problems
and develop possible solutions hinges upon engagement and
cooperation between PMC? leadership and Work Group co-
chairs, project managers, and scientists; responsiveness to
PCT needs and challenges; and sufficient flexibility to con-
tinually adapt. Work Group co-chairs conduct one-on-one
consultations with PIs and investigative teams as needed. The
MTFEC complements these efforts by providing a forum for
monitoring progress and addressing challenges specific to
those PCTs conducted within the military health system.'?
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We learned quickly that optimal function of Work Groups
required ongoing reassessment of priorities and flexibility in
scheduling and in setting agendas. To help PCTs meet their
prespecified milestones, Work Groups prioritize individual
PCT progress updates at regular intervals. In a few instances,
additional subgroups have been assembled to address chal-
lenges relevant to some projects, including overlapping PCT
recruitment sites and development of a new patient-reported
questionnaire to monitor the use of nonpharmacological
approaches to pain management (described in greater detail
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below). Recently, subgroups have been formed to address
unanticipated challenges associated with COVID-19 impacts
on in-person care delivery and the rapid shift to virtual care.'

Stakeholder engagement

As a learning organization, the PMC recognizes the extraor-
dinary value of engaging stakeholders during PCT plan-
ning, implementation, and dissemination of results—toward
enhancing scientific rigor and facilitating course corrections
when needed. In addition to the Stakeholder Engagement
Work Group, the PMC employs internal and external mech-
anisms to optimize communication with key stakeholders.
An inward-facing online tool facilitates archiving and shar-
ing documents critical for efficient and effective operation of
the PMC. A public facing website (www.painmanagement
collaboratory.org) is a resource for a range of consumers
including clinicians, scientists, educators, policy makers,
administrators, healthcare and research organizations, and
patients. An External Board of key stakeholders, chaired by
a former Army Surgeon General, including policy leaders
from DHA and VHA and other government stakeholders (e.g.,
CMS) and nongovernment entities (e.g., Health Care Systems
Research Collaboratory) meets at least semiannually to offer
their insights and support for the PMC, including assistance
navigating any policy-related shifts that may affect research.
A Patient Resource Group, comprised a diverse group of mil-
itary service members and veterans, supports and advises the
PMC, sponsors and potentially eligible study participants, and
other stakeholders regarding the development, implementa-
tion, and execution of the trials and in dissemination and
implementation of actionable results and products.

Setting standards and aligning expectations

Clear communication hinges on the ability to speak a common
language. We have been deliberate about establishing stan-
dardized processes, nomenclature, and expectations across
the entire PMC enterprise. One unanticipated issue identified
was that several of the same VHA and DHA facilities were
specified as recruitment sites for multiple PCTs—a problem
that could negatively affect recruitment as well as introduce
contamination of treatments, particularly for usual care con-
ditions. Thus, in the PMC planning phase, we assembled
a Biostatistics and Study Design Work Group subgroup to
resolve this problem, and a summary of our process for resolv-
ing the issue has been published.'> Although the Work Groups
employed consistent communication and membership pro-
cesses, especially during each PCT’s planning phase, each of
the Work Groups has adapted different processes and strate-
gies to address unique issues. Examples include: (1) review-
ing and advising study design and protocol development; (2)
identifying outcome and phenotyping measures for harmo-
nization across PCTs; (3) providing guidance for regulatory
and ethical concerns (each PCT has independent institutional
review board process(es)); (4) assessing each PCT’s plans

MILITARY MEDICINE, Vol. 187, July/August 2022

for data sharing to ensure compliance with NIH, DHA, and
VHA directives and guidelines; and (5) using the electronic
health record as an efficient and cost-effective method for data
collection and analysis. Work Groups and the MTFEC were
heavily engaged in supporting PCT design and methodologi-
cal refinements. In the context of COVID-19, Work Groups
have worked rapidly to assist PIs in adjusting their proto-
cols including changes associated with virtual recruitment,
obtaining informed consent, assessment, and intervention
delivery.'® As the PCT recruitment has progressed, other key
issues have been prioritized such as how to effectively engage
stakeholders as partners throughout the research process; pro-
mote PI consultation with the Patient Resource Group about
participant recruitment and engagement; and promote devel-
opment of PCT plans for dissemination and implementation
of key findings and products, especially within the DHA and
VHA.

Adopting standards must be balanced with enabling flex-
ibility to accommodate the unique needs of PCTs and Work
Groups, especially given the large size of our learning organi-
zation. We have developed various strategies to meet the needs
of each PCT team. For example, the Biostatistics and Study
Design and the Ethics and Regulatory Work Group co-chairs
scheduled numerous individualized consultations with the
PCT study teams. The Implementation Science Work Group,
on the other hand, purposefully delayed individual project
consultations until projects were approved. Although indi-
vidual consultations are resource-intensive, PIs have reported
them to be productive. In contrast, PIs asked to reduce the fre-
quency of harmonization discussions in the Phenotypes and
Outcomes Work Group, since most PIs had not prioritized har-
monization at the PMC’s inception. We have learned that in
addition to tailoring Work Group processes and activities to
the varying interests of PMC members, cooperation is essen-
tial to promote engagement and shared decision-making. For
example, an important outcome was the collective adoption of
recommendations for characterization of PCT samples using
the Alcohol Use Disorders Identification Test!”'® and Patient
Health Questionnaire!® for alcohol use and depressive symp-
toms, respectively, and consensus operational definitions of
chronic pain, musculoskeletal pain, and low back pain. The
Pain, Enjoyment, General Activity (PEG-3), a three-item
measure of pain intensity and interference with enjoyment
and general activities, was adopted as a secondary outcome
measure.”’ These recommendations were then referred to the
Electronic Health Record Work Group for discussion and
follow-up to ensure reliable and replicable means for data
extraction.

Another important action toward establishing standard
practices was the development of a questionnaire to catego-
rize and measure trial participants’ use of nonpharmacological
therapies, especially the use of complementary and integra-
tive health approaches and adaptive self-care approaches. As
an initial step, we acquired expertise from outside the PMC
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community in the form of an expert panel to advise on the
questionnaire’s scope and content. We subsequently asked
interested PIs to further define the scope of the questionnaire
(i.e., domains of nonpharmacological approaches of great-
est interest); respondent attributions for the reason for their
use of these approaches; queries on whether the service was
received in a DHA, VHA or other setting; and specification of
the profession of the provider. The tool was also refined (e.g.,
formatting and response options). Ultimately, the question-
naire was endorsed by the Steering Committee, and plans are
now being enacted to establish its feasibility and acceptability,
along with its psychometric properties.

Lessons for the Field
PCTs address high unmet healthcare needs

The PMC is a major investment by NIH, DOD, and VA to
address the serious public health burden presented by pain
and commonly co-occurring conditions and to mitigate the
national crisis of opioid harms by demonstrating the effec-
tiveness of integrated nonpharmacological pain management
options. Through the PMC, we hope to rapidly advance effec-
tive pain management for military service members and veter-
ans who disproportionately experience pain and co-occurring
conditions. The PMC offers a significant and innovative
opportunity to showcase the value of PCTs in general to
address known gaps between science and practice.

Navigating competing priorities is challenging

Although managing PCTs has been difficult because of the
distinct regulatory environments of two large and relatively
independent and organizationally different health systems,
access to well-structured electronic health records in each
health system has been a plus. Operationalizing the Work
Groups has been challenging because PCTs, each with vari-
able numbers of personnel, have had different timelines for
piloting and transitioning to their implementation phases,
and challenges identified by some PCTs are not necessarily
shared by others at the same time. In retrospect, since our
most immediate priority was supporting refinements to PCT
designs and methods, especially their measurement and ana-
Iytic approaches, we might have benefited from prioritizing
the activities of some Work Groups over others. Based on
this experience, we recommend that any coordinating center
for future iterations of a PMC-like structure carefully stage
formation and activities of the Work Groups to more closely
mirror PCT milestones. Indeed, it might be optimal for some
Work Group functions to be incorporated into the earliest
possible planning stages. For example, a mandate to harmo-
nize assessment and outcome measures could be included in
the initial Request for Proposals, which would facilitate sub-
sequent efforts of teams like the Phenotypes and Outcomes
Work Group. Importantly, the MTFEC has proven to be con-
sistently valuable, perhaps because enactment of the PMC has
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occurred in the same time frame as efforts to promote initial
integration of the DHA.

Effective team science requires incentivizing all parties

Central to the effectiveness of the Collaboratory has been a
focus on identifying and enacting strategies to successfully
engage PIs in shared learning, identification of best prac-
tices, and the shared objective of creating a “whole that is
greater than the sum of the parts.” As expected, especially
during the 2-year demonstration phase of the Collaboratory,
project PIs were incentivized to reach project-specific mile-
stones and related contingencies for successfully transitioning
their work to implementation. It has been important to respect
and support these priorities while simultaneously promoting
a principal PMC? aim of creating and sustaining a collabora-
tive, synergistic research community. The PMC? leadership
has employed several strategies to address this aim, including
surveying PIs and having open discussions with them about
the broader objectives of the PMC. We have also engaged
PIs in setting agenda and organizing Steering Committee
meetings. Adaptations that have increased PI engagement
and satisfaction have included engaging specialized expertise
from outside the PMC to discuss emerging issues, flexibility
in frequency of Work Group meetings and meeting struc-
tures that focus on sharing solutions and best practices, and
subgroups to promote rapid development of solutions to prior-
itized requests and challenges, among others. A recent oppor-
tunity to share early findings and products from the PCTs
with the larger PMC community during a scientific sympo-
sium was well-received and seemed to provide an incentive for
engagement and shared learning. A 2020 special supplement
of Pain Medicine published 13 research articles characteriz-
ing the work of each PCT; future publications will report the
results of the trials as they emerge.

Good communication is paramount for a large, decentral-
ized research effort

The size and diversity of PMC member interests can affect
the ability of Work Groups and MTFEC to function effi-
ciently. Moreover, because it has been difficult to identify
priority topics common to all PCTs, one-on-one consultation
and small-group sessions seem to be an effective and efficient
approach for ironing out specific, sometimes unique conflicts.
Also, good communication is a perennial challenge for any
large, multifaceted group. The PMC? provides a summary of
Work Group and MTFEC activities at each monthly Steering
Committee virtual meeting to keep PIs informed about PMC
activities.

CONCLUSION

The PMC serves as an example of how combining PCT design
with extensive collaborative tools and relationship building
within a large network can advance the science and impact of
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nonpharmacological pain management approaches and inte-
grated models of care in real-world healthcare settings. The
PMC structure and activities are nimble and with appropriate
effort can adapt to new challenges. For example, we were able
to quickly draw upon our existing relationships and practices
to contend with the COVID-19 pandemic and developed stan-
dardized assessments across PCTs.!® Early identification of
lessons learned, best practices, and development of innovative
approaches, resources, and tools that have benefited the PMC
are likely to be useful for other, similar research initiatives.
We have been candid about challenges as they arise, as noted
herein. Ultimately, we envision a positive impact of the PMC
on timely and equitable access to integrated, evidence-based,
patient-centered pain care.
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