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ARTICLE INFO ABSTRACT

Keywords: Characterizing the impacts of disruption attributable to the COVID-19 pandemic on clinical research is impor-
Pragmatic clinical trials tant, especially in pain research where psychological, social, and economic stressors attributable to the COVID-19
Phenotyping pandemic may greatly impact treatment effects. The National Institutes of Health — Department of Defense —
E.C(l)l{l/ID 19 Department of Veterans Affairs Pain Management Collaboratory (PMC) is a collective effort supporting 11
Veterans pragmatic clinical trials studying nonpharmacological approaches and innovative integrated care models for pain

Military personnel management in veteran and military health systems. The PMC rapidly developed a brief pandemic impacts
measure for use across its pragmatic trials studying pain while remaining broadly applicable to other areas of
clinical research. Through open discussion and consensus building by the PMC’s Phenotypes and Outcomes Work
Group, the PMC Coronavirus Pandemic (COVID-19) Measure was iteratively developed. The measure assesses the
following domains (one item/domain): access to healthcare, social support, finances, ability to meet basic needs,
and mental or emotional health. Two additional items assess infection status (personal and household) and
hospitalization. The measure uses structured responses with a three-point scale for COVID-19 infection status and
four-point ordinal rank response for all other domains. We recommend individualized adaptation as appropriate
by clinical research teams using this measure to survey the effects of the COVID-19 pandemic on study partic-
ipants. This can also help maintain utility of the measure beyond the COVID-19 pandemic to characterize impacts
during future public health emergencies that may require mitigation strategies such as periods of quarantine and
isolation.
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1. Introduction

Beginning in early 2020 in the United States, the COVID-19
pandemic rapidly disrupted many facets of everyday life. Healthcare
systems were frequently taxed beyond their capacity to manage patients
with COVID-19, and usual face-to-face care delivery was suspended with
at least partial replacement through a rapid expansion of telehealth
services. Clinical research grew in areas related to COVID-19 and the use
of telehealth for healthcare delivery. However, there was also disruption
of clinical research in many areas, including pain research.

Pain research is an area that is garnering increasing attention,
particularly given the high prevalence and impact of chronic pain, as
well as the recent focus on the opioid crisis [1,2]. There is an increasing
shift in care delivery to emphasize integrated, multimodal models of
pain care that incorporate evidence-based nonpharmacological ap-
proaches [1,2]. The COVID-19 pandemic has likely affected and will
continue to affect chronic pain research in several important ways. First,
during the COVID-19 era, pain care delivery and pain clinical trials
shifted to telehealth and virtual delivery, presenting new challenges for
patients and clinicians [3]. At present, there is limited evidence to help
understand how this may impact pain outcomes [4,5]. Musculoskeletal
pain may be a post-acute sequalae of COVID-19 infection [6]. In addi-
tion, an individual’s pain experience may be adversely affected by
psychological, social, and economic stressors attributable to the COVID-
19 pandemic [7]. Recently published work suggests that the perceived
severity and impact of chronic pain has increased during the pandemic
[8]. This has implications for chronic pain research occurring during the
COVID-19 pandemic as well as how these studies will be interpreted
within the broader pain literature. The COVID-19 pandemic may also
exacerbate existing disparities in pain and pain management, since
members of racial and ethnic minority groups and members of lower
socioeconomic groups are most likely to be affected by COVID-19
[9-11].

The National Institutes of Health (NIH) — Department of Defense
(DOD) - Department of Veterans Affairs (VA) Pain Management Col-
laboratory (PMC) is a collective effort supporting 11 pragmatic clinical
trials studying nonpharmacological approaches and innovative inte-
grated care models for pain management in veteran and military health
systems, supported by a centralized Pain Management Collaboratory
Coordinating Center (PMC [3]) [12]. The PMC pragmatic trials
responded and adapted to the disruption in clinical research attributable
to the COVID-19 pandemic, leveraging their pragmatic designs to
accommodate changes in the interventions being studied, recruitment
approaches, approaches to collected data, and more [13].

As such, members of the Collaboratory recognized the importance of
characterizing the impacts of the COVID-19 pandemic on the partici-
pants enrolled in their pragmatic trials. The purpose of this paper is to
describe the rapid development of a brief measure to assess trial par-
ticipants’ perceptions of COVID-related impacts on their pain and life
experiences. Our aim was to design a patient-centered measure for use
across the Collaboratory trials that remained generalizable to broadly
assess changing impacts in participant experience in clinical research
during the COVID-19 pandemic.

2. Methods
2.1. Task and process

Based on the domain-oriented structure of the PMC, the Phenotypes
and Outcomes (P&0) Work Group was tasked by the PMC [3] leadership
[12] with developing a scalable, low-burden, patient-reported measure
to complement existing trial data collection and assess the perceived
impacts of COVID-19 and the COVID-19 pandemic. The P&O Work
Group’s role in the PMC is to identify reliable and clinically meaningful
phenotypes of participants in the clinical trials for use in examining
important treatment effect moderators and to promote harmonization of
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the measurement approaches when feasible. Work Group membership
includes representatives from each pragmatic trial study team, two co-
chairpersons, a project manager, and members of PMC [3] leadership,
representing a diverse array of experience and expertise that contributes
to the strategic planning and execution of Work Group contributions to
the PMC. This Work Group complements other domain-oriented work
groups across the PMC focusing on electronic health records, data
sharing, biostatistics and study design, stakeholder engagement,
implementation science, and ethics and regulatory issues.

While pandemic impacts on recruitment and follow up varied across
the PMC pragmatic trials and some were temporarily suspended [13],
we recognized that all would likely aim to resume or continue recruit-
ment and follow up assessment as soon as it was deemed safe and
appropriate to proceed, thus precipitating the need to rapidly develop a
measure. Due to this time-sensitive nature of the task, the P&0O Work
Group adopted a consensus process approach to develop the measure,
including formulating the construct, identifying domains of interest,
developing items, and refining additional characteristics of the final
measure. This capitalized on the subject matter expertise of the P&O
Work Group members to efficiently and effectively complete the task.

Initial discussions began during the April 2020 Work Group meeting,
with a follow up meeting occurring 3 weeks later. [tem development was
completed across Work Group meetings consistent with published best
practice recommendations [14], with domain identification and item
generation through open discussion and content validation through
evaluation by experts across the group. Deductive and inductive
methods defined domains of interest and identified questions to assess
them, with an early emphasis on broad assessment that could be further
refined as appropriate.

2.2. Purpose and construct

The purpose of the measure was to characterize and phenotype
participants enrolled in clinical trials; examine baseline relationships
between COVID-19 impacts measured by this and other phenotyping
and outcomes measures; and to examine the role of COVID-19 impacts as
a moderator or mediator of trial engagement, participation, outcome
expectancies, and outcomes.

We define these impacts as any factors related to the COVID-19
pandemic that may be related to clinical trial outcomes, such as psy-
chosocial factors (e.g., heightened stress, anxiety, depression, and
isolation), economic and vocational status, and healthcare access and
delivery. In the case of the PMC pragmatic trials, this primarily includes
factors impacting pain severity and pain-related function and
interference.

Validity is the extent to which an instrument measures what it pur-
ports to measure [15], and establishing a clear definition of the construct
to be measured by an instrument is foundational prior to assessing
validity. Through the consensus process, content validity (including face
validity) was assessed by the expert group to identify the relevance and
comprehensiveness of the domains of interest and items across those
domains [16]. This included discussion on the relevance of domains and
items in measuring the construct, relevance to the patient population,
and relevance to the purpose. Discussions also focused on the compre-
hensiveness of the measure — whether the domains and items appro-
priately cover the construct.

2.3. Content domains

At the initial planning meeting, general themes and areas of interest
related to assessing the impacts of COVID-19 emerged on 1) study out-
comes, 2) the ability to access pain-related treatment interventions, and
3) quality of life domains related to pain experience. Also considered
was self-report of COVID-19 infection status for individual participants
and household contacts, as both were expected to potentially affect trial
outcomes. Follow up communications via email solicited input from
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Work Group representatives for potentially relevant domains of interest
that had not been discussed during the planning meeting.

Early discussions centered around assessing the directly attributable
impacts of COVID-19 on pain-related outcomes, such as pain intensity,
pain-related function, and quality of life. Other themes proposed
included assessing pandemic-related and general mood, objective
moderators like employment status, and effects on relevant social de-
terminants of health.

The final domains of the measure aimed to reflect the respondents’
perceptions of pandemic-related impacts on their own access to health-
care, social support, finances, ability to meet basic needs, mental or
emotional health, and infection status. The iterative design process and
the relationships between the identified general themes, intermediate
considerations, and the final recommendations obtained through the
Work Group discussions are summarized in Table 1. Other domains
considered, but ultimately excluded, included coping and self-care and
technological literacy.

2.4. Item development

In April 2020, we conducted a broad search for COVID-19 surveys
available in the public domain, the NIH Public Health Emergency and
Disaster Research Response (DR2) Resources Portal [17] (https://tools.
niehs.nih.gov/dr2), and the PhenX Toolkit [18] (https://www.phenx
toolkit.org/covid19). An open call for other measures adopted by PMC
investigators was also solicited via email. The search and subsequent
review were completed by two members of the study team (BCC and
MG) to synthesize any available, ongoing efforts to assess the impact of
COVID-19 through questionnaires. Our search was unsuccessful in
identifying a brief measure of patient-reported perceived pandemic
impact across a handful of important domains; thus, we used our find-
ings to inform development our own original measure. In reviewing
available instruments, we aimed to consider how other researchers and
policymakers were ascertaining the impacts of COVID-19 on daily life
(in general and related to healthcare) and to consider how these ques-
tions may be relevant for pain and other health related outcomes.
General themes of surveys in the public domain and from the DR2 and
PhenX Toolkit resources were used to facilitate early Work Group dis-
cussions on domains of interest. Questions identified as potentially
relevant were reviewed to inform the language used in the initial draft
version of the measure to be presented and reviewed at the subsequent
Work Group meeting, though none were ultimately included in the final
measure.

Through discussion, the team navigated tension between the need for
a brief, concise measure and interest in including all potentially relevant
items in detail to cover the domains. Email communication iteratively
solicited other potentially relevant items to the domains of interest, with
subsequent discussion across the consensus meetings. Ongoing discus-
sions during the Work Group meetings and in ad-hoc communication led
to a rapid redesign of the proposed measure.

Questions were structured in a generalizable way that could increase
their application across many individuals and clinical disciplines,
including, but not limited, to the veteran and military populations and
people with pain. Discussion to promote generalizability and use of the
measure across diverse clinical trial settings led to prioritization of items
whose wording would not be specific to pain (e.g., impact on social
support) but whose content would likely influence the experience of
pain. It was also recognized that pain outcomes were being assessed in
other patient reported outcome measures by each trial, thus pain-
specific questions were excluded to avoid redundant effort by
participants.

To parallel five of the six domains identified and prioritized, five
concise items were used to assess the effects of the COVID-19 pandemic
on the ability to access healthcare, social support, finances, ability to
meet basic needs, and mental or emotional health. This represented the
endpoint of a collaborative process of winnowing questions down to the
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Table 1

Relationship between general themes of interest (identified during initial review
of public COVID-19 surveys) related to COVID-19 impacts on clinical trial out-
comes, intermediate considerations during the consensus process, and final
recommendations that influenced the development of the PMC Coronavirus
Pandemic (COVID-19) Measure.

General themes Intermediate considerations Final recommendations

COVID-19 Status Included in final measure
Included in questions
characterizing personal
and household experience
with COVID-19, including

hospitalization status

e Self-report of personal
COVID-19 experience
likely to be more informa-
tive than extraction
through electronic health
record data. Self-report
may improve reliability of
data given potential limi-
tations in testing (particu-
larly early in pandemic
period) and in receiving
healthcare outside of the
Veterans Health Adminis-
tration or Military Health
System

Important to include

household experience in
addition to individual

experience
Access to e Changes in access to e Included in final measure
Healthcare healthcare services o Included in assessment of

(including office visits,
medications, treatments,
and surgeries) are
necessary to characterize
Important to avoid direct
attribution to only pain-
related healthcare

access changes to
healthcare services overall,
and not limited to only pain
care services

Recognition of potential
impacts of changes in
access to care as moderator
of treatment effects,
particularly of negative
effects

Included in final measure
Assessed via question about
social support, explicitly
including support from
your community

Quarantine &
Social Isolation

Recognition that
quarantines and social
isolation may have short-
and long-term psychologi-
cal impacts on individuals
These psychological effects
are likely impactful across
many facets of an
individual’s health,
including but not limited to
pain care outcomes
Coping and Self- e Discussions focusing on
Care ability to cope and
maintain self-care in gen-
eral during pandemic
period/periods of social
isolation, in addition to
coping and self-
management of health
conditions
Self-care for
musculoskeletal pain
conditions is often
recommended as a primary
intervention, thus may be
of interest to investigators
studying musculoskeletal
pain
Data regarding self-care for
musculoskeletal pain may
be included in other

Not included in final
measure to maintain
conciseness

Study teams were invited
to include additional
questions assessing coping
and self-care, where
appropriate

outcome measures being
used by individual trials
Immediate recognition that
the COVID-19 pandemic
has contributed to height-
ened stress and anxiety
across many aspects of

Included in final measure
Included in
characterization of mental
and emotional health, with
examples provided to
encourage reporting of

Stress/Anxiety

(continued on next page)


https://tools.niehs.nih.gov/dr2
https://tools.niehs.nih.gov/dr2
https://www.phenxtoolkit.org/covid19
https://www.phenxtoolkit.org/covid19

B.C. Coleman et al.

Table 1 (continued)
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Table 1 (continued)

General themes

Intermediate considerations

Final recommendations

General themes Intermediate considerations Final recommendations

Technology
Literacy

Socioeconomic
Status

General/Other

everyday life for many
people

Recognition that there may
be relationships with other
proposed domains (ex.
socioeconomic status and
financial/employment-
related stress)

Original focus was on only
“mental health”, with the
addition of “emotional
health” to expand
assessment

Important to consider
connotation of “anxiety” in
the question stem as worry,
stress, and other feelings of
anxiousness and

differentiable from

clinically diagnosed

anxiety
e The use of technology-
based interventions in
clinical trial study pro-
tocols may vary along a full
spectrum, from using no
technology to being
completely technology-
based
The rapid expansion of the
use of telehealth and other
remote healthcare delivery
methods may support
assessing the degree to
which study participants
feel comfortable with using
technology in general
It is likely that individual
trials may have expanded
the use of telehealth and
other digital health
approaches in their study
protocols, including for
patient monitoring and
data collection
e Characterizing multiple
areas of interest, including
financial impacts, access to
basic needs, employment
status, etc.
Potentially important to
include specific item about
loss of employment during
the COVID-19 pandemic
Financial impacts and
access to basic needs were
thought to be related to
socioeconomic status,
although not always
overlapping

e Multiple questions were
identified from public
domain surveys as
potentially relevant across
multiple domains

May include impacts
pertaining to personal and/
or general life impacts

impacts related to both
diagnosed and
undiagnosed mental and
emotional health concerns
PMC investigators across
many trials are including
outcome measures for
mental health conditions,
creating an opportunity to
compare responses across
different serial
assessments.

Not included in final
measure to maintain
conciseness

Measuring technology
literacy will likely have
varying levels of
importance, depending on
the individual study
protocol and the
intervention being studied
Study teams, particularly
those incorporating
technology-based in-
terventions, were encour-
aged to include additional
questions assessing tech-
nology literacy, where
appropriate

Included in final measure
Final measure focused on
items related to financial
impacts and access to basic
needs, not overall
socioeconomic status
Specific items prioritized
over inclusion of a broad
item characterizing
changes in socioeconomic
status

Item asking about financial
impact would specifically
identify examples such as
income, savings, and
ability to pay bills

Item asking about access to
basic needs would
specifically identify
examples such as housing
security, food security, and
access to other essential
supplies

Not included in final
measure to maintain
conciseness

Study teams were invited
to include additional
questions assessing other
areas of interest where
appropriate

e Not included in final
measure to maintain
conciseness and limit
reporting and analysis
burden

Final determination that
PMC study teams may opt
to include qualitative
analyses as appropriate for
their needs, but without
suggested harmonization
across all trials

Qualitative

Important discussions
regarding the use of open-
ended responses for
detailed, qualitative
analyses

Open-ended questions
would increase the
reporting burden for study
participants completing
multiple outcome
measures as part of study
protocol

Analyses of open-ended,
qualitative questions
would require resource
allocation by study teams
to complete

handful of pandemic impacts that were considered by the group as being
most essential to address. Other domains of impact (e.g., sleep, anxiety,
employment) were viewed as important, but were left off to preserve
brevity and usability (e.g., physical activity) or were subsumed under
more general queries (e.g., anxiety as a part of “mental health”,
employment as a part of “finances™). To address the sixth and final
domain of infection status, an additional two items were added to self-
report personal and household experiences with COVID-19, including
asking about hospitalization status in a nested item. Work Group dis-
cussions centered around the framing of items describing self-report of
infection status and of hospitalization. Infection status was particularly
troublesome as a balance was needed to appropriately represent self-
identified infection, healthcare professional identified infection
without confirmatory diagnostic testing, and infection confirmed with
diagnostic testing. Work Group members prioritized carefully wording
the infection status item to reflect the goal of the item and the overall
measure to establish what patients believe happened to them (i.e.,
perceptions of infection status). Work Group members recognized that
wording asking about “symptoms consistent with COVID-19” or “diagnosed
with COVID-19 via confirmed laboratory test” may be confusing to pa-
tients. The Work Group’s decision not to include confirmatory diag-
nostic testing (or include this as an additional item) was further rooted
in potential influence of external factors such as variability in accessi-
bility to confirmatory diagnostic testing during the period of measure
development due to recognized resource, logistics, and supply chain
challenges. While COVID-19 diagnosis was expected to be available in
the individual participant’s electronic health record data, self-report
was thought to account for personal or household experience with
COVID-19 in the context of potential limitations in testing (particularly
early in the pandemic period) and in receiving healthcare from systems
outside of the Veterans Health Administration and the Military Health
System. Hospitalization due to COVID-19 was included to characterize
severity of infection.

In addition, items were proposed that would aim to explicate the
acute, short-term impacts of COVID-19 versus the chronic, residual ef-
fects — although these were ultimately determined to be beyond the
scope of the measure. Following an iterative process of consensus
building, the final measure focused on respondent attribution of impacts
to COVID-19, including pandemic-related disruptions and social and
economic changes. To affirm this attribution to COVID-19, the stem for
all questions was: “Over the last 3 months, how has the coronavirus
pandemic affected your...” The rationale for using this time frame for
this measure was based on recommendations for pain outcomes across
other measures adopted by the PMC trials and paralleling the analytic
approach adopted by most trials for their outcome measures. It was
further recommended that individual study teams review the recom-
mended recall window and adapt, as appropriate, to fit within their
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serial assessment protocols.
2.5. Nature of measure and mode of administration

Some Work Group members initially objected to the apparently
subjective nature of the items and were concerned that they might not
provide reliable information about changes in the domains covered by
the measure. Ultimately, the group was unable to identify any alterna-
tive, pragmatic strategy to reliably obtain more objective measures of
COVID-related impacts, particularly in a short survey format, and
through discussion, consensus was achieved about the appropriateness
of this approach.

Several Work Group members proposed implementing a mixed-
methods approach involving both quantitative ratings and free-text re-
sponses to open-ended items. Other early discussions that shaped the
final design focused on the burden of interpretation and analyses of the
final measure, which would be the responsibility of the individual trial
study teams. Thus, the Work Group recognized that adding length and
complexity to the finalized measure could also become time and
resource intensive to both participants and study teams. Therefore, to
minimize administration burden, a concise measure was designed with
structured response items only.

2.6. Item response format

For structured response questions, discussions centered on the scale
to be used, including a Likert-type 5 response scale, a 0-10 numerical
rating scale, or a visual analog scale with appropriate anchors for
response levels. Sensitivity to the type of response was important to
facilitate administration of the measure across different forms of
outcome assessment delivery (written/digital-based vs. verbal/tele-
phone-based).

After considering using a binary response scale to represent impact
versus no impact, an ordinal rating scale was determined to be the most
appropriate response scale to support inferences or exploratory analyses
in trial results for questions assessing the effects of COVID-19. This
ordinal rating scale was structured to capture the direction and magni-
tude of the effects measured by each question, with two magnitudes of
negative effect, a neutral effect, and a positive effect identifiable.
Initially, Work Group members were primarily interested in measuring
the degree of negative impact in anticipation that negative impacts
would likely be more common, more severe, and more relevant to pain
outcomes. Although the group ultimately agreed on the importance of
identifying perceived positive impacts as well, there was a determina-
tion that there may be less need to assess degree of these positive im-
pacts (e.g. “a little better” or “a lot better”) with respect to pain
outcomes. Thus, to prioritize conciseness and simplicity, the four-item
ordinal scale was adopted in place of a more traditional five-item
scale. For questions about individual and household experience with
COVID-19, a three-item scale (yes, no, unsure) was used to collect self-
report of experience, with a binary scale (yes, no) for hospitalization
status.

Investigators were invited to conduct supplemental open-ended
assessment as they viewed appropriate. A proposed multi-part,
comprehensive open-ended item that replicated items being used by
an individual pragmatic clinical trial in their outcome assessments was
considered (Table 2), although ultimately excluded from the final survey
to maintain conciseness and limit participant reporting burden.

2.7. Additional considerations

An overarching recommendation from the Work Group was to ensure
that the measure reflected difficulties and potentially even benefits from
disrupted life during the COVID-19 pandemic, not limited to difficulties/
benefits caused by direct experience with the disease itself (impacts of
lockdowns, changes in work and school schedules and formats, etc.).
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Table 2
Proposed, multipart open-ended response question for inclusion in PMC Coro-
navirus Pandemic (COVID-19) Measure.

Some people have been affected by the coronavirus including by
spread of the virus in the community, by the community’s
response, or by contracting the virus itself.

e How have you been affected?

Can you tell me more about the impacts that you've
experienced?

How have you been affected by the social isolation and
quarantine measures?

e How has your pain been affected?

Are there things you're doing that have helped you cope?

Question Stem

Follow Up
Questions

While an open-ended question was ultimately excluded from the final measure,
one or more variations considered by the PMC may be useful in end-user ad-
aptations. Discussion centered on including a common question stem, followed
by adapted individual responses to ascertain generalized and pain-related
impacts.

The introduction used to define the scope and explain the measure
makes this explicit: “When we say the coronavirus pandemic, we are
referring to the spread of the COVID-19 virus through many commu-
nities, whether or not you or people you know actually had the virus.”

3. Results

Design considerations were rapidly proposed and iteratively
reviewed leading to the final design for the PMC Coronavirus Pandemic
(COVID-19) Measure (Fig. 1, and available for download as Supple-
mental Material).

There was strong engagement across the PMC from the P&0O Work
Group chairs, project manager, members, the PMC [3] directors, and the

Pain Management Collaboratory (PMC)
C i ic (COVID-19)

The ing ask about impacts of the coronavirus pandemic. When we say the coronavirus
pandemic, we are referring to the spread of the COVID-19 virus through many communities, whether or not you or people
you know have actually had the virus.

Over the last 3 months, how has the coronavirus pandemic affected your...?

1. Ability to get pain treatment, p. iption and over-the-counter medications, medical and
mental health visits, other treatments)
a. Reduced my ability to get healthcare A LOT.
b. Reduced my ability to get healthcare A LITTLE.
c. NOT AFFECTED my ability to get healthcare.
d. IMPROVED my ability to get healthcare.

2. Social support, or the support you get from others in your community
a. LOT LESS social support.
b. ALITTLE LESS social support.
c. My social support was NOT AFFECTED.
d. IMPROVED my social support.

3. Finances (including income, savings, ability to pay bills)
a. Made finances A LOT WORSE.
b. Made finances A LITTLE WORSE.
c. NOT AFFECTED my finances.
d. IMPROVED my finances.

4. Ability to meet your basic needs (including housing, food, essential supplies, transportation, childcare)
a. Reduced my ability to meet my basic needs A LOT.
b. Reduced my ability to meet my basic needs A LITTLE.
c. NOT AFFECTED my ability to meet my basic needs.
d. IMPROVED my ability to meet my basic needs.

5. Mental and emotional health (including worry, stress, anxiety, depression, mood)
a. My mental and emotional health is A LOT WORSE.
b. My mental and emotional health is A LITTLE WORSE.
c. NOT AFFECTED my mental and emotional health.
d. IMPROVED my mental and emotional health.

The next questions ask about your experience with coronavirus.

1. Which of the following statements best describes your personal experience with the coronavirus?
a. I think | was sick with the coronavirus.
b. I don’t think | was sick with the coronavirus.
c. Unsure

i. If ‘I think | was sick with the

Were you hospitalized (or did you stay in the hospital overnight) while you were sick?
Yes No

" or ‘Unsure':

2. Which of the following statements best describes the experience of people you live with?

a. | think someone | live with was sick with the coronavirus.
b. | don’t think anyone | live with was sick with the coronavirus.
c. Unsure
i, If ‘I think 1 live with was sick with the coronavirus’ or ‘Unsure’:

Was anyone you live with hospitalized (or did they stay in the hospital overnight) while they were
sick? Yes No
Fig. 1. Final Pain Management Collaboratory Coronavirus Pandemic (COVID-
19) Measure. A printable version of the measure is included as supple-
mental material.
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PMC Steering Committee. One of the major strengths to the collabora-
tive nature of the PMC was also a potential challenge when it came to
development of this measure. While detailed and thoughtful consensus
building for phenotyping and outcomes measures can often take months
of iterative deliberation, doing so within a time-sensitive, compressed
schedule to address the suspected impacts of COVID-19 created a new
challenge. All collaborators reviewed preliminary draft versions of the
measure, proposed feedback, and revised, and recirculated the draft.
This intensive, iterative review process occurred four times across the
period of 1 month, with individual contributions and proposals
addressed in detail each time — including thoughtful discussion as to why
changes were or were not incorporated into the final measure.
Consensus was obtained about which core items would be harmonized
for data collection across all PMC trials adopting this measure.
Throughout the consensus process, the P&O Work Group identified a
series of recommendations to inform the final design and recommended,
but did not require, use by the PMC trials. A final version of the measure
was presented to the PMC Steering Committee for their approval for use
across the PMC trials.

4. Discussion

The PMC Coronavirus Pandemic (COVID-19) Measure was proposed,
rapidly developed, and finalized for harmonized use across the Collab-
oratory over a 1-month period shortly after the beginning of the COVID-
19 pandemic in the United States. The rapid development of the measure
stems from the strong interdisciplinary and collaborative nature of the
PMC, fostered over the first 3 years of its operation. With its multidis-
ciplinary array of leading experts in pain research, psychosocial
assessment, implementation science, biostatistics, study design, and
computational phenotyping, the PMC was well positioned to respond
swiftly to this challenge and to conduct content validation.

The final domains of the PMC Coronavirus Pandemic (COVID-19)
Measure aimed to ascertain the impacts of the COVID-19 pandemic on
trial participants’ access to healthcare, social support, finances, ability
to meet basic needs, mental or emotional health, and infection status.
These domains and items were generated through a consensus building
process and prioritized to appropriately measure impacts of COVID-19
relevant to clinical research and maintain a concise final measure.
PMC investigative teams were given the option of including assessment
items for additional domains, including those described but excluded, as
appropriate on a case-by-case basis outside of the harmonized measure.
For example, with respect to coping and self-care, discussions focused on
an individual’s ability to cope and maintain self-care in general during
pandemic period/periods of social isolation and related to coping and
self-management of health conditions. While likely relevant to pain
management given widespread recommendations emphasizing self-care
for musculoskeletal pain conditions [19], data regarding self-care for
musculoskeletal pain were captured in other outcome measures used by
individual trials. Technological literacy was thought to be a relevant
domain given the use of technology-based interventions to varying de-
grees across many PMC pragmatic trial protocols and the rapid expan-
sion of telehealth and other remote healthcare delivery methods in
response to the COVID-19 pandemic. This shift towards digital health
approaches was suspected to be potentially important with respect to
participation in trials adopting technology-based interventions or other
telehealth services in their protocols and with access to healthcare
outside of trial participation for pain or other health conditions. While
deemed important, technological literacy was ultimately excluded to
maintain conciseness and a focused scope. Work Group discussions
recognized that the scope for technological literacy may be too broad in
that it can be related to the COVID-19 pandemic or remain an important
issue independent of the COVID-19 pandemic for any study incorpo-
rating technology in its study protocols.

The P&O Work Group advised on the frequency of assessments for
the measure in the PMC pragmatic clinical trials, which may be
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applicable to other clinical trials. The broad recommendation was to
consider serial assessment (rather than single assessment) that aligns
with the frequency of administration of other outcome assessments in
the respective pragmatic trials while remaining sensitive to participant
burden. In the context of longitudinal assessment of study outcomes
across clinical research (i.e., at baseline, post-treatment, at follow-up),
responses to the measure can be used as a potential moderator (if
collected only at baseline), a mediator (if collected across multiple
phases of trial participation), a confounder, or a covariate in clinical
outcome analyses [20]. This may also be important as potential impacts
of and experiences with COVID-19 may change over the course of time,
including across participation in a clinical trial. Early feedback from
study teams who have begun using this measure has indicated its ease of
use and highlighted the usefulness of specific questions related to their
study objectives.

In an effort to support dissemination of the developed measure for
use in other clinical trial settings, the finalized version was deposited in
the NIH Disaster Research Response (DR2) Resource Portal [17] and the
PhenX Toolkit [18]. The NIH DR2 program supports timely research in
response to disaster and public health emergency, such as the COVID-19
pandemic. The measure was also shared with other interested collabo-
rative research groups, such as the NIH Health Care Systems Research
Collaboratory [21] aiming to strengthen collaborative clinical research
between healthcare systems and research partners.

Not only can the results of this measure be used to describe the im-
pacts of COVID-19 on patients with chronic pain or other physical and
mental health conditions, but responses can also be used to adjust for or
explain trial results that occur during the pandemic period. Future plans
include conducting a formal psychometric evaluation of the measure,
including investigation of criterion validity of this measure in compar-
ison to other measures being used to assess study outcomes across the
PMC trials. The PMC trials are using harmonized measures related to
constructs assessed in our COVID-19 measure, including psychological
distress and use of pain services. We intend to analyze the extent to
which participants with self-reported COVID impacts on mental health
and on treatment services used show disproportionate changes in the
other harmonized measures of these constructs collected serially. Other
future plans will capitalize on the data collected from the use of this
measure across the PMC trials and include examining validation of self-
report data and correspondence with data available in the electronic
health record; describing response patterns, scoring, and effective use in
statistical analyses of trial outcomes; investigating association with
COVID-19 vaccination uptake; and examining disparities in the impact
of the COVID-19 pandemic for vulnerable and disadvantaged groups
such as racial and ethnic minorities, women, low socioeconomic status
individuals, and individuals with medical and mental health
comorbidities.

The final measure may apply across clinical trials and other studies
examining mental and physical health outcomes during the COVID-19
pandemic, including pain and other chronic medical conditions. For
example, the only time “pain” is mentioned is in giving an example of
types of healthcare that might have been impacted by the pandemic. The
measure’s purpose to assess the impacts of the COVID-19 pandemic fa-
cilitates statistical analyses as moderators, mediators, confounders, and
covariates of intervention effects across clinical research more broadly.
It may also be useful in studies aiming to differentiate the indirect effects
of COVID-19-related impacts from direct effects of COVID-19 infection
on musculoskeletal pain and other post-acute sequelae [6]. One example
of use of the scale for non-pain conditions is a trial on dementia care,
which highlights the application of this measure outside of clinical trials
studying pain. However, for studies examining the impact of COVID-19
as a principal aim, this measure may not be an appropriate outcome
measure until it is formally validated for this purpose. We also recog-
nized that there may be lasting psychosocial influences and stressors
attributable to the COVID-19 pandemic that may persist beyond its
potential endpoint, during which time this measure may remain useful.
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Indeed, while we hope that future pandemics may be averted, recent
reviews by experts in the field suggest that the COVID-19 pandemic will
likely not be the last time that governments have to issue public health
recommendations and implement lockdown and quarantine orders in
response to infectious disease emergencies [22].

We continue to support the recommendation for adaptation as
appropriate for individualized use by study teams using this measure to
survey the effects of the pandemic on their study participants. Adapta-
tion for individual needs will help maintain utility of the measure
beyond an endpoint of the COVID-19 pandemic to characterize impacts
during future public health emergencies that may require mitigation
strategies such as periods of quarantine and isolation.
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