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Implications
Practice: As a result of the COVID-19 pan-
demic, the way we deliver nonpharmacological 
pain interventions has changed, prompting that 
we recognize and respond to shifting needs in 
patient care.

Policy: Shifts in care delivery during and beyond 
the COVID-19 pandemic may deepen dispar-
ities in undertreatment of pain, and policymakers 
must be conscious of this effect, especially in 
at-risk populations.

Research: Pragmatic clinical trials are well-
suited in many ways to adapt to disruption, like 
that caused by the COVID-19 pandemic, but 
researchers should be sensitive to potential me-
diation of treatment effects caused by these 
disruptions.
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Abstract
The COVID-19 pandemic has slowed research progress, 
with particularly disruptive effects on investigations of 
addressing urgent public health challenges, such as chronic 
pain. The National Institutes of Health (NIH) Department of 
Defense (DoD) Department of Veterans Affairs (VA) Pain 
Management Collaboratory (PMC) supports 11 large-scale, 
multisite, embedded pragmatic clinical trials (PCTs) in military 
and veteran health systems. The PMC rapidly developed 
and enacted a plan to address key issues in response to the 
COVID-19 pandemic. The PMC tracked and collaborated in 
developing plans for addressing COVID-19 impacts across 
multiple domains and characterized the impact of COVID-19 on 
PCT operations, including delays in recruitment and revisions 
of study protocols. A harmonized participant questionnaire will 
facilitate later meta-analyses and cross-study comparisons 
of the impact of COVID-19 across all 11 PCTs. The pandemic 
has affected intervention delivery, outcomes, regulatory and 
ethics issues, participant recruitment, and study design. 
The PMC took concrete steps to ensure scientific rigor while 
encouraging flexibility in the PCTs, while paying close attention 
to minimizing the burden on research participants, investigators, 
and clinical care teams. Sudden changes in the delivery of 
pain management interventions will probably alter treatment 
effects measured via PMC PCTs. Through the use of harmonized 
instruments and surveys, we are capturing these changes and 
plan to monitor the impact on research practices, as well as on 
health outcomes. Analyses of patient-reported measures over 
time will inform potential relationships between chronic pain, 
mental health, and various socioeconomic stressors common 
among Americans during the COVID-19 pandemic.
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INTRODUCTION
By late winter of 2020, the COVID-19 pandemic had 
overtaken our lives, changing how we live, work, and 
take care of each other. The enormity and gravity 
of COVID-19 have eclipsed thousands of carefully 
planned research projects underway, affecting the 
conduct—and, probably, outcomes—of thousands of 
clinical studies of numerous health conditions [1]. 
Amid the breakneck pace of efforts to stem the dis-
ruption from COVID-19, we must pause to recognize 

that its urgency punctuated other ongoing and ser-
ious crises. Two of them are the opioid epidemic [2] 
and the enormous, unsolved problem of managing 
chronic pain [3,4]. These issues are interdependent: 
insufficient and underinformed pain management 
can contribute to minimally effective (and poten-
tially addictive) prescriptions and/or unproven pro-
cedures. These complex problems require complex 
and multipronged solutions in a rapidly changing, 
overtaxed health care environment. Each challenge 
has also revealed pressure points in health systems 
that may worsen health disparities [5].

Chronic pain and its management are significant 
concerns for military service members and veterans 
living in the USA, many of whom were among the 
2.5 million active military deployed since 2001 in 
Operations Enduring Freedom, Iraqi Freedom, and 
New Dawn in Iraq and Afghanistan [6–8]. Among 
this population, chronic pain frequently coexists with 
other problems, including mental illness, substance 
abuse, and sleep disturbances [8–10]. Research has 
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shown that evidence-based, nonpharmacological 
approaches to pain management, including comple-
mentary and integrative health approaches, reduce 
pain intensity and heighten physical and emotional 
function and well-being—with minimal risks com-
pared to the use of opioids. However, currently, 
there is insufficient evidence for maximally effective 
use of these modalities (as well as for multimodal, in-
tegrated therapies) in routine clinical management 
of chronic pain [3,11].

The National Institutes of Health (NIH) 
Department of Defense (DoD) Department 
of Veterans Affairs (VA) Pain Management 
Collaboratory (PMC) is currently supporting 11 
large-scale, multisite, embedded pragmatic clinical 
trials (PCTs) in military and veteran health sys-
tems to evaluate nonpharmacological approaches 
and integrated pain care models to manage pain 
and important comorbidities [12]. PCTs offer the 
opportunity to develop and test interventions in 
“real-world” health care environments: a strategy 
that blurs the distinction between research and 
care and which thus offers the opportunity for 
rapid implementation of effective practices within 
study populations in their usual-care health systems 
[13]. Formed in 2017, the PMC consists of a re-
search core of 11 PCTs, a coordinating center (Pain 
Management Collaboratory Coordinating Center 
[PMC3]), seven domain-oriented Work Groups, a 
Military Treatment Facility Engagement Committee 
(MTFEC), and a Steering Committee, which operate 
within two integrated health systems: the Veterans 
Health Administration (VHA) and the Defense 
Health Agency (DHA). Currently, 3  years into its 
efforts, most PMC PCTs are transitioning between 
their planning (UG3) phase and implementation 
(UH3) phase. In this current crisis within a crisis, the 
PMC is aggressively developing and enacting a plan 
to address key issues in response to the COVID-19 
pandemic.

METHODS
The 11 PMC PCTs are unique in context, approach 
to pain management, timeline, and national organ-
izational policies and guidance. By nature of being 
embedded within two geographically distributed 
health systems that serve similar populations but 
that have distinct practices, there is variation in 
the policies and cultures affecting postponement of 
care, suspension of face-to-face visits, suspension of 
elective procedures and surgery, and transitioning 
to use of virtual care. Military treatment facility 
policies are issued by DHA, while VHA policies 
are issued by a national central office and carried 
out by 21 regional Veterans Integrated Service 
Networks and 170 medical centers. Funding com-
plexities that have arisen during the pandemic have 
been addressed and coordinated by the three PMC 
sponsors: the NIH, DoD, and VA, facilitated by 

Collaboratory leadership. The PMC PCTs vary in 
their size and complexity—their geographical distri-
bution and federated approach to guidance compli-
cate a simple and centralized characterization of the 
impact of COVID-19, due to influences by regional, 
state, and local impacts of the pandemic.

Beginning in January 2020, as the COVID-19 
pandemic unfolded, we recognized the import-
ance of tracking its effects across the 11 PCTs 
while using the PMC Work Groups as a vehicle 
for communication and documentation of effects 
of the pandemic. Particularly engaged were Work 
Groups focused on biostatistics and study design; 
phenotyping; stakeholder engagement and ethical 
and regulatory issues; availability of COVID-19 rele-
vant data in electronic health records (EHRs); and 
implementation-science approaches for tracking 
COVID-19 impacts. Although the PMC is a large, 
mainly decentralized effort, our culture emphasizes 
the vitality of good communication; collaborative, 
congenial relationships (including defined mechan-
isms for conflict resolution); and cross-collaboratory 
standards, where feasible. We thus sought to har-
monize COVID-19 tracking measures at the PMC3 
level, as we did for previous processes in place for 
participant phenotyping and PMC clinical-outcome 
measures. We tracked COVID-19 impacts across 
multiple domains and characterized the impact of 
COVID-19 on PCT operations. Specific domains 
that were tracked include intervention delivery, 
data collection, trial integrity, clinical outcomes, 
regulatory approval, study recruitment, and statis-
tical analyses. PMC Work Group project managers 
updated the internal tracking measure as needed 
based upon formal and informal discussion with 
Work Group members and PCT investigators and 
with oversight from PMC3 leadership. Frequent re-
view and discussion involved members of the PCT 
investigative teams, the Coordinating Center, the 
Steering Committee, the MTFEC, and PMC spon-
soring organizations.

It seems likely that patient-reported outcome data 
may be clouded by the effect of COVID-19 on pain 
as an experience and, thus, also affect mental health, 
substance use, and access to care. We, thus, decided 
collectively to capture patient experiences related 
to COVID-19 and coalesced a harmonized set of 
COVID-19 patient-reported measures to be used 
across all PCTs to facilitate later meta-analyses and 
cross-study comparisons of the impact of COVID-
19. We developed questions to assess the impact of 
COVID-19 on an individual’s psychosocial, func-
tional, and financial status. We identified these fac-
tors as potential mediators influencing treatment 
effects noted in clinical research across the COVID-
19 pandemic period. Although these data are ap-
plicable to pain-related outcomes, we structured our 
questions without direct attribution to pain status 
to allow for broad interpretation and application 
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of this measure to other areas of clinical research. 
The harmonized outcome assessment was adopted 
broadly across nearly all PCTs, with individual fre-
quency of data collection and use determined by 
each PCT’s data collection strategy. Development of 
this intentionally concise set of measures (one page) 
was guided by past, well-defined processes, surveys, 
and instruments developed by the NIH Disaster 
Research Response Program for use in anticipation 
of, during, or following a natural disaster [14]. These 
included the COVID-19-relevant Behavioral and 
Social Science domains for clinical or population re-
search and COVID-19-related measurement proto-
cols currently in use as part of the PhenX Toolkit.

RESULTS
The rapidly evolving pandemic brought heightened 
focus of frequent PMC Work Group discussions, 
which unearthed both immediate and longer-term 
issues related to effects of the pandemic on the man-
agement of chronic pain and our ability to test and 
deliver integrated care solutions to individuals in 
at-risk military and veteran populations. As social 
isolation imposed by the pandemic raises the risk 
for substance use and addiction and probably ex-
acerbates existing mental health conditions [15], the 
PMC’s focus on nonpharmacological therapies takes 
on a new level of urgency. Because pain is a complex, 
multidimensional personal and social experience, it 
is especially important to consider potential impacts 
of changes in socially relevant phenotyping vari-
ables, such as employment, income, emotional, and 
mental health, on PCT research participants. This 
focus resonates with growing interest and prioritiza-
tion of attention to social determinants of health by 
the U.S. Department of Health and Human Services 
[16]. Herein, we report initial findings that reveal 
an array of actual and potential impacts of the 
COVID-19 pandemic on PCT operations and out-
comes. When necessary and/or appropriate, PCTs 
made protocol changes, as guided by the regulatory 
board and sponsoring organization direction and 
as-needed consultations with PMC biostatisticians. 
Effects varied widely: Some PCTs experienced little 
to no effect, whereas others were forced to tempor-
arily suspend research activities (Table 1).

Effects on delivery of interventions
The PMC PCTs are testing a range of pain man-
agement interventions that have been affected by 
the COVID-19 pandemic in both anticipated and 
unanticipated ways. Nonurgent and nonemergent 
face-to-face care, including surgeries, have been post-
poned in accordance with federal/state guidelines 
and facility-level directives during the COVID-19 
pandemic. As a result, trials involving peri-operative 
interventions or interventions highly dependent 
on in-person, hands-on care—such as chiropractic 
care and physical therapy—became temporarily 

unavailable or at least greatly disrupted. The 
increasing availability and use of virtual care, which 
was already a priority for both DHA and VHA, has 
accelerated out of necessity given the rapid unfolding 
of the pandemic and is having a range of effects on 
the availability and method of delivery of pain man-
agement approaches. A  shift to all-virtual care for 
interventions with a history of virtual delivery (such 
as psychological approaches) and for interventions 
where robust telehealth approaches had not been 
established (such as chiropractic care and physical 
therapy) may affect scientific rigor. Geographic vari-
ability across these health systems may affect the 
availability and use of virtual care based upon differ-
ences in the robustness of pre-COVID-19 telehealth 
implementation and social-distancing timelines 
among states: a potential mediator of treatment ef-
fectiveness being tracked centrally by the PMC. As 
one example, in a PMC study assessing technology-
assisted care delivery, the digitalization of usual-care 
processes resulted in fewer differences between the 
treatment and control conditions than when the trial 
was proposed. The Cooperative Pain Education and 
Self-management: Expanding Treatment for Real-
world Access (COPES ExTRA) study was originally 
designed to compare the effectiveness of an inter-
active voice-response based cognitive behavioral 
therapy (CBT) pain self-management intervention 
(COPES) with in-person CBT, for reducing pain 
and improving function for veterans with chronic 
pain [17]. However, in the context of COVID-19, 
in-person CBT is now being delivered virtually, over 
the phone and by videoconference. Thus, one key 
potential advantage of COPES (the ability to partici-
pate in treatment from home relative to in-person 
CBT) is no longer relevant, although other differ-
ences remain. The asynchronous nature of COPES 
may render it a lower burden treatment because 
patients can participate at their convenience, not 
only during business hours but also with reduced 
treatment-session time. The trial will examine asyn-
chronous delivery of COPES without real-time con-
tact with a therapist to synchronous CBT for chronic 
pain delivered by a therapist over the phone or via 
videoconferencing.

Effects on outcomes
Anticipated reductions in clinical encounters due 
to the suspension of many face-to-face interventions 
and rapid transition to telehealth interventions may 
result in missing phenotyping and outcome data in 
participant EHRs, complicating analyses. One PMC 
PCT, the SMART Stepped Care Management for 
Low Back Pain in Military Health Systems, employs 
a sequential, multiple-assignment, randomized trial 
(SMART) design, an adaptive approach of the VA 
Stepped Care Model [18], adopted as the standard 
of care in DHA as well. In this study, the interven-
tion components have been affected very differently 
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by the pandemic based upon changes to delivery 
media—ranging from a minimal impact in a remotely 
delivered lifestyle intervention to a major impact on 
face-to-face physical therapy. From a research per-
spective, we can expect potential alterations in the 
strength of treatment effects based on changes in 
delivery media, as well as individuals’ preference to 
talk about issues related to COVID-19 rather than 
pain management during CBT. From the perspec-
tive of research participants, these shifts might be 
positive (e.g., reducing cost and travel barriers) or 
negative (e.g., decreased access to care from poor 
connectivity and insufficient digital literacy).

Effects on regulatory approvals and ethical issues
Like other groups conducting clinical, commu-
nity-, and population-based research studies, PMC 
PCTs have the responsibility to remain in timely 
and open communication with their institutional 
review boards and sponsoring agencies. In the cur-
rent environment, it remains important that PCTs 
document and make formal requests for project 
modifications as detailed by federal regulations for 
research with human subjects (21 CFR 56.108(a)(4), 
45 CFR 46.108(a)(3)(iii)). For those PCTs experien-
cing a shift to virtual care, additional regulations af-
fect both care delivery and data collection, including 
the use of approved delivery media. Such consider-
ations were done in close contact with PCT investi-
gators, sponsoring organizations and their program 
officers, relevant staff from institutional review 
boards and data-safety monitoring boards, PMC3 
leadership, and Work Groups. Ethical issues arise 
related to research participants’ capacity to be in-
formed, with changes in consent processes involving 
the use of sophisticated virtual processes (e.g., re-
ceiving/sending encrypted email and smartphone 
screen capture of informed consent documents) and 
changes in delivery media from internally hosted 
applications to third-party software applications. 
These tasks and modifications may make it difficult 
for some study participants to fully comprehend in-
formed consent materials.

Effects on participant recruitment
Realities of the pandemic period noted above are 
likely to lead to changes in participant recruit-
ment. These effects may include increased interest 
in participating in the PMC PCTs as a function of 
limited availability of some pain interventions due 
to restrictions from the pandemic. A characteristic 
feature of the PMC is that all the PCTs are em-
bedded within federated data systems consisting of 
linked EHRs. Decreases in the frequency of clinical 
encounters that result in missing EHR data may 
dampen recruitment efforts since many of the PCTs 
rely on EHR data as a means of determining eligi-
bility, as well as secondary outcomes and endpoints. 
Some PCTs are seeing increases in stakeholder 

engagement due to streamlined communication 
channels and sponsor interest in maintaining care 
in the pandemic. For example, VHA has expressed 
particular interest in supporting virtual psycho-
therapy for veterans with pain. It is unclear whether 
these effects on outcomes, and others as-yet not ob-
served, will be temporary or long lasting.

Effects on sample size and analysis
The pandemic has introduced difficult methodo-
logical issues that affect the assessment and infer-
ences about treatment effectiveness. One major 
challenge is changes in the delivery of interventions, 
which affect treatment fidelity, require changes in 
study designs (e.g., SMART, discussed above) along 
with sample size reconsiderations, and introduce 
temporal changes in the assessment of treatment 
effectiveness. Other challenges include assessing 
moderating and mediating effects of COVID-19 and 
its impact on the fidelity of interventions, particu-
larly usual care, for which data available may differ 
from prepandemic times of measurement. There 
are no simple solutions to these problems. New 
frameworks and innovative solutions are needed 
to address these methodological challenges. To ad-
dress some of these problems, the Food and Drug 
Administration has recently issued a recommenda-
tion document titled “Statistical Considerations for 
Clinical Trials During the COVID-19 Public Health 
Emergency” [19]. The guidance document proposes 
trial mitigation and analysis strategies to address the 
impact of COVID-19. Although this is a guidance 
document for industry, some of the strategies could 
be useful for trials studying nonpharmacological 
interventions for pain.

DISCUSSION
Disruptions to research can be brought on by a 
range of unpredictable events due to severe wea-
ther events or other emergencies. But long-lasting, 
systemic interference on a broad scale has made 
the COVID-19 pandemic unique. In addition to 
imparting substantial health impacts and loss of life, 
the crisis is forcing us to adjust norms and even re-
sponsibilities. Our health care system has prioritized 
attention to contending with the still poorly under-
stood behavior and effects of COVID-19, leaving 
many health conditions undermanaged, by neces-
sity, through altered standards of care, as well as re-
duced routine health services.

COVID-19 has added fuel to already raging 
fires—the opioid epidemic and chronic pain, 
which remain major public health challenges. As 
a group, people living with chronic pain have the 
largest global morbidity measured by years lived 
in disability [20]. Chronic pain especially affects 
veterans, military service members, and their fam-
ilies [21] whose livelihoods have collided with 
the opioid epidemic in various ways, including 
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increased risk for opioid-use disorder. Inadequate 
recognition of chronic pain as a complex multi-
factorial experience with frequent comorbidities 
has resulted in many people receiving suboptimal 
treatment for years-long episodes of discomfort, 
disability, and psychological distress. This is even 
though nonpharmacological approaches have 
been shown to be effective for managing chronic 
pain [22]. Unfortunately, the COVID-19 pandemic 
has disrupted pain patients’ routine medical office 
visits, elective pain intervention procedures, phys-
ical therapy, chiropractic care, and medication 
trials, putting these individuals at risk.

The PMC’s pragmatic research program is being 
conducted within large, integrated health systems 
that provide care to millions of veterans and mili-
tary service members. As such, our work that is em-
bedded within this large ecosystem has implications 
for helping substantial numbers of people disabled 
by the burdens of chronic pain. As the COVID-
19 pandemic hit, we have taken concrete steps to 
ensure rigor in our ongoing work to implement ef-
fective strategies for managing chronic pain while 
paying close attention to minimizing the burden on 
research participants, investigators, and clinical care 
teams. Similar actions can be reapplied in the case 
of future disruptions to research activities.

A benefit of pragmatic approaches is their charac-
teristic ability to “learn” within actual health envir-
onments through a bidirectional model of research 
and practice that involves diverse, real-world popu-
lations (e.g., relaxed eligibility criteria) and, often, 
community-based providers. PCTs test the efficacy 
of interventions in real-world contexts, and the ap-
proach can also be used to compare effects across 
health care settings. The COVID-19 pandemic 
forced changes in the delivery of pain management 
interventions and will likely alter treatment effects. 
Through the use of harmonized instruments and 
surveys, we are capturing these changes and plan to 
monitor the impact on research practices, as well as 
on health outcomes over time. However, health care 
remains a very fluid environment due to the nov-
elty of COVID-19 and, thus, we cannot assess when 
a “new normal” will arrive.

Shifts in care delivery emergent during the 
COVID-19 pandemic (e.g., virtual care) may offer 
some benefit through increased access to care, but 
it is likely that a greater, less sanguine impact will 
be the deepening of care disparities. Many people 
living with chronic pain share features of those 
hardest hit by COVID-19: low socioeconomic 
status, underlying health conditions, low health lit-
eracy, and limited access to health care. The digital 
divide may also likely contribute to undertreatment 
of at-risk populations due to lack of access to 
high-speed Internet, as well as lacking knowledge 
and familiarity with online tools and treatment mo-
dalities [23]. Thus, we are considering these issues as 

potential confounders to PCT findings in a changed 
environment of research and care. We are also con-
sidering pros and cons of virtual care platforms that 
offer high security (e.g., VA Video Link), ease of use 
(Zoom), or asynchronous delivery (interactive voice 
response via telephone).

Regional differences elicited by state-to-state vari-
ation in actions and policies amid the COVID-19 
pandemic will have effects on both the conduct and 
outcomes of PMC PCTs that have multiple sites. 
We are preparing for additional, potentially mul-
tiple waves of COVID-19 across the nation over the 
coming months, should they emerge. Our actions 
now will guide those efforts, including recognizing 
and embracing permanent or temporary changes to 
consent procedures and wider adoption of virtual 
therapies in routine clinical care.

We are fortunate that pragmatic research ap-
proaches, flexible by design, offer opportunities to 
capture changes and to understand their effects on 
chronic pain and other health indicators. We are es-
pecially concerned, however, about the potential in-
creased harm to people living with chronic pain and 
believe that our research to identify and implement 
effective, low-risk treatment is especially timely. 
Analyses of patient-reported measures over time will 
inform potential relationships between chronic pain, 
mental health, and various socioeconomic stressors 
common among Americans during the COVID-19 
pandemic.

We hope that our forthcoming data from the 
11 PCTs will inform future use of interventions 
to manage chronic pain and provide relief to mil-
lions of people caught within several crises at 
once. These findings should also help us under-
stand interrelationship(s) of pandemic stressors 
and comorbidity on pain as a complex, multimodal 
experience.
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