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Abstract
The COVID-19 pandemic has had a tremendous impact, including on individuals with chronic pain. The social distancing policies
necessary to slow the spread of SARS-CoV-2 have involved increased levels of social isolation. This cross-sectional survey study
examined pain severity and interference among individuals with chronic pain during an early phase of social distancing mandates and
identified characteristics of individuals who were most impacted. Approximately 4 to 8 weeks after social distancing mandates
commenced in the state ofMassachusetts, 150 patients with fibromyalgia, chronic spine, and postsurgical pain completed demographic,
pain, social distancing, and validatedpsychosocial questionnaires. Patients self-reported anoverall significant increase in pain severity and
pain interference, compared with before social distancing, although both pain severity and interference were quite variable among
individuals under conditions of social distancing. Several demographic, socioeconomic, and psychosocial factors were associated with
greater pain severity and interferenceduring social distancing.Multivariable linear regressiondemonstrated that female sex, nonwhite race,
lower education, disability, fibromyalgia, and higher pain catastrophizing were independently associated with greater pain severity, while
female sex and pain catastrophizing were independently associated greater pain interference. The findings suggest that individual
differences among patients with chronic pain should be considered in the planning, development, and prioritization of interventions to
improve pain care and to prevent worsening of symptoms during the continuing COVID-19 pandemic.
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1. Introduction

Pain is modulated not only by sensory, emotional, and cognitive
components but also by social factors including social connec-
tion.68 Despite the recognition of the importance of social factors in
shaping the pain experience under the biopsychosocial model,46

their influence remains understudied. Unfortunately, the COVID-19
pandemic has imposed significant changes in social conditions of
the majority of individuals worldwide, including persons with
chronic pain. The World Health Organization has encouraged
governments to regard slowing the spread of severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) as a top
priority,55 in which social distancing mandates have become an
essential tool. As a result, individuals were relatively suddenly
subjected to elevated levels of social isolation.9,54,69,72 Although
the first wave of COVID-19 has abated in some areas, spread
continues in other areas. It is projected that subsequent waves of
recurrence may necessitate social distancing to varying degrees in
years to come, possibly into 2022.38

Previous research has suggested that social isolation can result in
adverse health outcomes in general, includingworseningmental and
physical health, and is associated with increased likelihood of
emergency department admissions and greater length of hospital
stay.20,30,61 Social interactions may also play an important role in
modulating pain and the ability to cope with chronic pain.46 Thus,
individuals with chronic pain may be at an increased risk of both
physical and mental health deterioration31 during social distancing.36

Worsening of pain may contribute to a reliance on maladaptive
coping strategies, such as substance abuse and increased suicidal
ideation, which are already elevated among individuals with chronic
pain.35 In addition, social distancing mandates have restricted or
eliminated access to many adjunctive therapies for pain, including
acupuncture, massage, physical therapy, rehabilitation therapy, and
counseling services, potentially further contributing toworsening pain
and stress.3,7,23

The aim of this study was to measure the impact of the externally
imposed social isolation during the COVID-19 pandemic on pain.
We queried patients with chronic pain about the degree of current
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social and physical isolation as well as patient pain severity and
interference under the social distancing mandate and compared
current reports with patient recalled isolation and pain from before
social distancing. We hypothesized that current pain severity and
interference would be greater while under conditions of increased
social isolation. In addition, as an exploratory analysis to see whose
current pain was impacted the most by changes imposed by social
distancing, we carefully assessed the relationship between pain
outcomes and psychosocial factors known to be important to
impact the modulation of pain with the intentions of gaining greater
insight into where to focus innovative pain management during
future waves of COVID-19.

2. Methods

2.1. Study design and participants

This observational cross-sectional cohort study was conducted
at an academic medical center in Boston, Massachusetts,
between April 28, 2020, and May 22, 2020. The study was
approved by the Partners Human Research Committee (PHRC)/
Institutional Review Board (IRB). Participants were recruited
throughPartners Healthcare Rally website, an online platform that
provides the public with information about current research
studies they may be eligible to participate in. In addition, we
contacted patients from our previous studies that belonged to
cohorts that had postsurgical pain (mastectomy, TKA, C-section,
thoracotomy, and spine surgery), fibromyalgia, and/or low back
pain and invited them to complete the survey. Individuals who
expressed interest in participating in the study were emailed a link
to a secure data entry system to complete the eligibility survey.

Individuals were eligible to participate if they self-reported
persistent pain for 3 months or longer, were English speaking, were
$18 years of age, and were Massachusetts residents under the
statewide social distancing rules at the timeof survey. All participants
(N 5 150) who completed the survey provided consent and were
compensated with a $20 Amazon electronic gift code. The study
survey took approximately 30 to 45 minutes to complete.

2.2. Measures

Participants completed a series of questionnaires assessing
sociodemographic, clinical, psychosocial characteristics, as well
as degree of social and physical distancing, pain severity, and
pain interference, which included both free form questions and
validated questionnaires.

2.2.1. Sociodemographic and social distancing questions

In addition to basic demographics, participants completed the Brief
Basic Needs Questionnaire. This questionnaire contains items
relevant to basic needs security.27 This measure included 1 question
with a 5-point Likert scale (very hard, hard, somewhat hard, not very
hard, or not hardat all) on financial resourcestrain inwhichparticipants
were asked how challenging it is for them to afford basic necessities
such as food, housing, medical care, and heating. In addition, there
were 2 items assessing food insecurity, 2 items examining trans-
portation needs, and 3 items specific to housing stability. The
questionnaire has a range of 1 to 14 in which higher score suggests
increased challenges in obtaining basic needs. Participants also
reported number of household residents, changes in employment,
andwhether they receiveda stimulus check. Patientswere also asked
if they got tested for COVID-19 and also if they had a positive test
result. Participants were queried regarding perceived changes in

physical and social isolation during COVID-19, access to health care,
use of pain self-management techniques, and methods of social
communication and connection since social distancing, including
social media usage. Specifically, participants were also asked to
indicate a percentage (operated a slider initially set at 50% to indicate
%) of both social and physically isolation, with anchors at 0% being
“not isolatedat all” and100%being “completely isolated.”Participants
also reported utilization of various self-management techniques,
physical and behavioral pain management resources, from a
checklist. For those selected, they further indicated one of 3 choices
regarding their utilizationof themodality (it hasdecreased, it hasstayed
the same, or it has increased). Social contact was also examined by
asking patients to indicate one of 6 options regarding video chat,
phone calls or texting, connecting with social media, online classes,
and in-person events (N/A—I have never performed this, I stopped
doing this completely since I started social distancing, I do this less
now than before social distancing, I do this the same amount now as
before social distancing, I do this more often now than before social
distancing, or I only started doing this since I started social distancing).

2.2.2. Pain outcomes

The 9-item Brief Pain Inventory (BPI) questionnaire was used to
assess the primary outcomes of pain severity and pain in-
terference with general functioning. The BPI has high test–retest
reliability, construct validity, and criterion validity in chronic pain
populations.21 Patients filled out this questionnaire twice con-
secutively, once with the text of each item referring to the time
“before social distancing,” and once with the text referring to
“Now, since social distancing.” Participants were asked to
provide a 5-point Likert-scale (0 5 “strongly disagree” to 4 5
“strongly agree”) rating to indicate how much they attributed
changes in pain to different elements of social distancing,
including loneliness, mood, exercise, and access to pain
treatments or self-management practices.

2.2.3. Psychosocial characteristics

The Pain Catastrophizing Scale (PCS) was used to examine
catastrophic thinking associated with pain, including the domains
of magnification, helplessness, and rumination. The PCS consists of
13 items scored from 0 to 4, resulting in a total possible score of 52,
with higher scores indicating greater pain-related catastrophic
thinking. The PCS has been widely validated in populations within
both pain and controls.64,65 The validated 3-item UCLA Loneliness
Scale (Version 3) was used to assess loneliness and has been found
to be highly reliable, both in terms of internal consistency and
test–retest reliability. Each question is rated on a 3-point scale, and
all items are summed to give a total score of up to 9, with higher
scores indicating greater loneliness.32,57 The 10-item extroversion
and introversion subscale from the Myers–Briggs Type Indicator
(MBTI) was used to assess introversion. TheMBTI has been found to
have construct validity. The introversion subscale has a range of 0 to
10, with higher scores indicating a preference towards higher levels
of introversion.27 The Distress Intolerance Index is a 10-item tool
which was used to examine participants’ ability to tolerate distress,
with scores ranging from 10 to 40 with higher scores representing
higher distress intolerance, and has demonstrated good internal
consistency and reliability in pain patients and has been used to
assess cognitive/affective responses and avoidance behaviors in
response to distress.44 The Perceived Stress Scale (PSS) is a 10-
item validated questionnaire used to assess the extent patients find
their lives unpredictable, uncontrollable, and overloaded,17 with
higher scores indicating greater perceived stress. The Primary Care
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PTSD Screen for DSM-5 (PC-PTSD-5) was used to capture the
prevalence of PTSD in our sample. The PC-PTSD-5 is a 5-item
measure that reflects theDiagnostic andStatisticalManual ofMental
Disorders, fifth edition (DSM-5) PTSD diagnostic criteria and has
demonstrated validity, with a score of 3 or higher considered as
positive for PTSD.10 In addition, validated short-form instruments
from the Patient-Reported Outcome Measurement Information
System (PROMIS) were used to assess anxiety, depressive
symptoms, and sleep disturbance.12,16

2.3. Statistical approach

Descriptive statistics were used to examine frequencies, percent-
ages, and measures of central tendency for demographics and
behavioral health characteristics. Paired t tests were used to
compareparticipants’ current vs recalled ratingsof outcomes (social
isolation, physical isolation, pain severity, and pain interference), and
effect sizes are reported as differences in the means with 95%
confidence intervals (CI). Our power analysis was based on our
previous chronic pain study where patients reported a worst pain
severity with mean of 6.5 with SD of 2.6.58 Using a power of 80%
and 2-sided level of significance of 5%, we calculated that to detect
a small effect size16 in a paired group comparison, 135 subjects
would be needed, so we planned to recruit 150 patients in case of
missing questionnaire items. To correct for multiple testing of
changes related to the social distancing mandate across 4
outcomes (social isolation, physical isolation, pain severity, and pain
interference), we used a Bonferroni correction and considered P,
0.0125 significant for these outcomes.

We used linear regression to assess associations between patient
characteristics and both pain outcomes (pain severity and pain
interference). Categorical variables were dichotomized or made
continuous when possible to decrease degrees of freedom. First,
we performed univariable (simple) linear regression analyses for each
individual baseline characteristic and each pain outcome. Next, we
conducted amultivariable (multiple) linear regression analysis for each
pain outcome, including all variables that were associated with the
outcome in the univariable analyses at the P , 0.1 level. Multi-
collinearity between candidate predictors in the multivariable linear
regression models was assessed using variable inflation factor (VIF)
values, with a score of VIF . 5 considered problematic for model
stability.63 VIF score ranges for predictor variables included in each
model indicated minimal instability from multicollinearity amongst
predictors (VIF range 1.11-3.52). All statistical analyses were
performed using SPSS version 26.

3. Results

3.1. COVID-19 in Massachusetts, stay at home advisory, and
phased reopening

Figure 1 depicts the development of the COVID-19 pandemic in
Massachusetts fromMarch 10, 2020, to June 15, 2020. Importantly,
participants completed the survey between April 28 and May 22,
representing a time of early social distancing inMA. All residentswere
required to practice proper hygiene, maintain social distancing, and
use facial coverings when it was absolutely necessary to go to public
places. Individualswhowere at a higher risk of contractingCOVID-19
(eg, people older than 65 years and those with underlying health
conditions) were given additional guidance that strongly encouraged
them to stay at home,with the exception of essential errands such as
going grocery shopping and attending to health care needs.

3.2. Participant recruitment and study flow

Figure 2 outlines the process of study recruitment, which
included email invitations to patients with chronic pain including
a general email blast through the Partners Healthcare System
(Rally) research enrollment site, as well as outreach to patients
participating in previous studies. Of the eligibility surveys
completed, 204 eligible participants were emailed the main study
survey, and 150 ultimately completed the study survey.

3.3. Participant demographics

Participants had amean age of 41 years,were femalemajority, and
predominantly non-Hispanic Anglo-American, with most having
some postsecondary education (Table 1). Employment status
before the pandemic included 60.1% employed full-time and
10.8% reporting receiving disability benefits. A range of incomes
were reported, with relatively few participants reported outright job
loss due to the pandemic. Most participants (72%) received a
COVID-19 economic stimulus check. Questions regarding eco-
nomic hardship indicated some difficulty with transportation to
medical care or employment (10%-12%), as well as difficulty with
food (14%), or housing (11%) security. Approximately 18% of
participants reported being tested for COVID-19 and, only 1
participant screened positive for SARS-CoV-2. When participants
were asked to self-report the nature of their chronic pain, 57%
reported back pain, 25% fibromyalgia, 11%persistent postsurgical
pain, and 58.7% other pain, with many participants reporting
multiple sites/types of chronic pain (Appendix Figure 1, available at
http://links.lww.com/PAIN/B221). A minority reported taking
opioid medications (12.7%) for their pain condition.

3.4. Degree of social and physical distancing, loneliness, and
use of social media and technology

The majority of participants reported engaging in social
distancing practices for an average of 4 to 8 weeks at the time
of survey completion. Comparing current state with recalled
state from before social distancing, most respondents reported
a significant increase in both physical (t5 20.50, P, 0.001) and
social isolation (t 5 16.80, P , 0.001) at the time of survey
completion (Fig. 3A). On average, participants reported feeling
54% more physically isolated (95% CI: 49%-59.11%) and 42%
more socially isolated (95% CI: 37%-47%) compared with
before social distancing. Participants reported changes in use of
electronic means of communication and connection (Fig. 3B).
Compared with before social distancing, 65% of participants
reported an increase in phone usage (talking or texting), 91%
reported an increase in video chatting, 43% reported an
increase in using social media to connect with others, and
67% reported taking online classes. Unsurprisingly, 71.2% of
participants reported no longer attending in-person community
or religious gatherings. Approximately 14% of the study sample
reported living alone, with the remaining participants reporting a
mean of 26 1 other household members. Participants reported
a mean loneliness score of 6.2 6 2 (range 1-9) and average
introversion scores of 4.9 6 3 (range 0-10).

3.5. Changes in pain severity and interference under
social distancing

Participants’ average pain severity and pain interference,
measured by the Brief Pain Inventory, was quite variable
(Fig. 4). Compared with patients’ recall of pain before social
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distancing, both current pain severity and pain interference
significantly increased (pain severity: t5 7.15, P, 0.001; pain
interference: t 5 3.93, P , 0.001). Current pain severity
increased an average of 8% (0.79/10 points; 95% CI: 0.53-
1.01), and current pain interference increased by 6% (4.28/70
points; 95% CI: 2.13-6.43), although this was quite variable
between participants.

3.6. Factors associated with worse pain severity and
interference under social distancing

Univariable (simple) regression analyses were performed to
assess patient characteristics associated with greater pain
severity and interference during social distancing (Table 2),
revealing association of several factors with worse pain. Female

Figure 1. Study timeline in relation to COVID-19 pandemic in Massachusetts. All study surveys were completed between April 28 and May 22. The timeline
includes key dates relevant to social distancing mandates in Massachusetts around the time of survey administration.

Figure 2. Study flow chart.
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sex, lower education, and higher Brief Basic NeedsQuestionnaire
scores were associated with both worse pain severity and
interference. Older age was associated with greater pain
interference, but not pain severity, while nonwhite race was
associatedwith greater pain, but not pain interference. Regarding
isolation, a greater degree of social and physical isolation was
weakly associated with greater pain severity, but more strongly
associated with greater pain interference. Similarly, self-reported
loneliness was related to pain interference but not to pain severity.
Psychological factors were also variably related to pain severity
and interference. Higher pain catastrophizing, sleep disturbance,
anxiety, and depression were associated with greater pain
severity and interference. Perceived stress was associated only
with pain interference. More frequent drug use was associated
with greater pain severity and interference, while alcohol use was
only marginally related to pain severity.

3.7. Multivariable linear regression of factors predicting
worse pain outcomes under social distancing

Recognizing thatmany of the variables in the univariable analysis are
closely related, we used multivariable (multiple) linear regression to
examine factors thatwere independently associatedwithworse pain
outcomes during social distancing, including variables that were
significantly associated with the outcomes on univariable (simple)
regression analysis at the P, 0.1 level. Model 1 explained 43.3% of
the variance in pain severity and revealed female sex, nonwhite race,
lower education, disability employment status, fibromyalgia, and
higher pain catastrophizing scores as independently associatedwith
worse pain severity (Table 3). Similarly, model 2 explained 48.4% of
the variance in pain interference and revealed only female sex and
higher pain catastrophizing as significant independent predictors.

3.8. Perceived impact on care and causes for pain worsening

Generally, participants reported decreased usage of pain
management services and at the same time reported overall
increased use of self-management techniques for pain (Fig. 5A
and B). Patients endorsed the importance of treatment restric-
tions (70.7% agreed or strongly agreed) and decreased activity
levels (66.7% agreed or strongly agreed) due to social distancing
as an important reason for their pain worsening. In addition,

Table 1

Baseline patient characteristics.

Variables N (total) N, mean %, SD

Demographics

Age 150 40.6 6 15.7

Sex 150

Female 125 83.3

Male 21 14.0

Other 4 2.7

Race 149

White 126 84.6

Black 11 7.4

Other 12 8.1

Hispanic ethnicity 149 5 3.4

Education 150

High school diploma 11 7.3

Associate’s degree or

trade/tech school

15 10.0

Bachelor’s degree 65 43.3

Graduate degree 59 39.3

Employment 148

Full-time 89 60.1

Part-time 15 10.1

Unemployed 6 4.1

Student 12 8.1

Disability 16 10.8

Retired 10 6.8

Employment changed since COVID 150 108 72.0

Received a stimulus check 149 106 71.1

Annual household income 135

, $25,000 16 11.9

$25,000 to $34,999 17 12.6

$35,000 to $49,999 24 17.8

$50,000 to $74,999 23 17.0

$75,000 to $99,999 23 17.0

$100,000 to $149,999 12 8.9

$ $150,000 20 14.8

Brief Basic Needs

Questionnaire (1-14)

150 2.86 62.2

Nature of chronic pain 150

Back pain 86 57.3

Fibromyalgia 38 25.3

Postsurgical pain 17 11.3

Taking opioids for pain 19 12.7

Isolation factors

Duration of social distancing 150

3-6 weeks 30 20.0

7-8 weeks 70 46.7

9-10 weeks 29 19.3

11-12 weeks 16 10.7

$ 3 mo 5 3.3

Total number of household

residents

147 1.72 6 1.2

Lives alone 21 14.3

Degree of social isolation (0-100) 146 68.9 6 21.8

Degree of physical isolation (0-100) 148 76.5 6 24.0

Loneliness (3-9) 150 6.2 6 2.0

Psychosocial characteristics

Pain catastrophizing (0-52) 150 17.8 6 13.5

Distress tolerance (10-40) 150 20.7 6 7.6

Perceived stress (0-40) 150 9 6 2.0

Sleep disturbance (4-20) 150 13.2 6 4.1

Anxiety (7-35) 150 21.8 6 7.1

Depression (8-40) 150 19.5 6 8.3

Introversion (0-10) 150 4.9 6 3.1

PTSD 150 32 21.3

Table 1 (continued)

Variables N (total) N, mean %, SD

Substance use frequency

Tobacco use frequency 147

Never 131 89.1

Less than monthly 5 3.4

Daily or almost daily 11 7.5

Alcohol use frequency 150

Never 109 72.7

Less than monthly 18 12.0

Monthly 8 5.3

Weekly 9 6.0

Daily or almost daily 6 4.0

Drug use frequency 150

Never 119 79.3

Less than monthly 2 1.3

Monthly 3 2.0

Weekly 9 6.0

Daily or almost daily 17 11.3
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increased stress (67.3% agreed or strongly agreed) and lower
mood (53.4% agreed or strongly agreed) due to social distancing
was cited as important to pain worsening as well. Interestingly,
fewer participants cited loneliness (46.7% agreed or strongly
agreed) as responsible for worsening pain (Fig. 5C).

4. Discussion

This study examined the natural social experiment imposed on
patients with chronic pain by the COVID-19 pandemic. We
observed a self-reported increase in both pain severity and
interference under social distancing conditions. Notably, pain
severity and interference were quite variable among individuals
with chronic pain during social distancing. Our subsequent
exploratory assessment of factors that were related to greater
pain severity with social distancing implicated a number of
sociodemographic and psychosocial factors known from pre-
vious work to be related to pain. These exploratory findings may
suggest that certain demographics (female sex, nonwhite race,
lower education, and disability status) and psychosocial charac-
teristics (higher pain catastrophizing) convey higher risk under
conditions of social isolation. If there are future waves requiring
another social distancing mandate, patients with these charac-
teristics may benefit more from curated, targeted interventions.

4.1. Sociodemographic factors impacting pain

Although chronic pain is common, some individuals are at higher
risk.62 Pain susceptibility seems to be influenced by sociodemo-
graphic factors, including sex,26,47,50,52 race and ethnicity,11,37,55

education,29,51,56 and employment,22 making individuals with
these characteristics more vulnerable.4,8,21,33,34 In addition, the
impact of social context in which an individual experiences pain
has been understudied compared with biological and psycho-
logical constructs.39,45 The current study examined pain severity
and interference in a sample of individuals with chronic pain
during a period of newly imposed social isolation, shortly after the
institution of social distancing mandates to prevent SARS-CoV-2
spread in Massachusetts. We observed that female sex,

nonwhite race, lower education, and disability employment
status were independently associated with greater pain severity
during newly imposed social isolation. This effect was seen
despite the study having a relatively small number of nonwhite
participants and a large proportion of female participants.

Throughout the COVID-19 pandemic, sociodemographic
factors have played an important role, with inequities in case
incidence, morbidity, and mortality amongst minorities, and this
pattern is expected to worsen.59 COVID-19 has revealed
broader disparities within our society, providing an opportunity
to prioritize strategic efforts to address inequity, including basic
needs, access to medical services, and appropriate pain
care.1,48 Despite our study sample having a relatively small
number of minority participants, we still observed an association
with greater pain severity, which suggests that it would be
beneficial to develop additional research and programs target-
ing and rectifying this inequity. Furthermore, it is a priority is to
combat the structural inequity of resources for marginalized
populations, which lead to greater risk of chronic pain incidence,
as well impact their ability to self-manage their pain. More
proximal changes include targeting pain research to underrep-
resented minorities and involving researchers with diverse
backgrounds in study design and conduct.54 This would allow
for a more informed understanding of what mechanismsmay be
distinctly at work among minority patients, thus allowing also
more effective and inclusive therapies for them.5 Furthermore,
increasing the recognition of diversity of pain processing pain
between individuals (even within a given demographic group)
will support better-informed and more personalized medicine.6

4.2. Psychosocial characteristics, including
pain catastrophizing

We were interested in investigating how psychosocial character-
isticsmay interact with the social isolation imposed by theCOVID-
19 pandemic, which is itself associated with significant un-
certainty and fear.40,67 Interestingly, although loneliness was
associated with worse pain interference on the univariable
regression analysis, we did not observe that loneliness per se

Figure 3. Effects of social distancing on isolation and social contact methods. (A) compares participants’ recalled perceived social and physical isolation before
social distancing to perceived isolation at the time of survey completion under conditions of social distancing. (B) depicts reported changes in how often
participants use various social contact methods since they started distancing, compared with how often they recall using the method before social distancing.
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was independently associated with worse pain outcomes in the
multivariable regression analysis. This is consistent with the fact
that patients did not cite feelings of loneliness per se as the most
important drivers of pain increase during social distancing.

Under normal conditions, anxiety, depression, and stress
are frequently comorbid with chronic pain and may in turn
exacerbate and meaningfully worsen the experience of painful
symptoms.13,44 Although we found that anxiety, stress,

depression, and sleep disturbance were all associated with
worse pain under conditions of social isolation, pain cata-
strophizing was the only psychosocial variable that was
independently predictive of worsening of pain severity and
interference. It seems plausible that being physically and
socially isolated may contribute to higher levels of catastrophic
thinking, including feelings of helplessness, rumination, and
magnification. Catastrophic thinking has also been shown to

Figure 4. Participants’ average pain severity and pain interference under social distancing conditions. (A) shows the distribution of current pain severity scores
amongst participants during social distancing. (B) shows the distribution of current pain interference scores amongst participants during social distancing. (C)
reports proportion of patients with changes in perceived pain severity since starting social distancing compared with their recalled pain. (D) reports proportion of
patients with change in perceived pain interference since starting social distancing.
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be higher amongst many individuals with fibromyalgia, which
was also associated with worse pain outcomes in our sample.9

Pain catastrophizing may represent an essential communica-
tive function during socializing for patients with chronic pain.
Collectively, it may be that the heightened pain expression
exemplified by catastrophizing serves a useful purpose,

allowing the individual’s distress about pain to be recognized
and managed within their social context.36 Pain catastroph-
izing may therefore simultaneously fulfill adaptive functions
(eg, recruiting social support) and maladaptive functions (eg,
amplifying pain severity and disability),35 a process that is
consistent with our study findings.

Table 2

Univariable association of patient characteristics with pain severity and pain interference during social distancing.

Variable BPI pain severity (0-10) BPI pain interference (0-70)

b (95% CI) P b (95% CI) P

Demographics

Age 0.01 (20.01 to 0.03) 0.471 0.02 (20.15 to 0.20) 0.786

Female 1.11 (0.33 to 1.88) 0.005 8.68 (1.63 to 15.73) 0.016

White, Non-Hispanic 21.00 (21.76 to 20.25) 0.010 24.60 (211.56 to 2.36) 0.194

Bachelor’s degree 21.48 (22.23 to 20.74) ,0.001 28.24 (215.19 to 21.29) 0.021

Employment status as disability 2.37 (1.49 to 3.26) ,0.001 16.44 (8.12 to 24.76) ,0.001

Brief Basic Needs Questionnaire 0.32 (0.20 to 0.45) ,0.001 3.38 (2.27 to 4.49) ,0.001

Fibromyalgia 1.43 (0.79 to 2.07) ,0.001 8.43 (2.42 to 14.44) 0.006

Isolation factors

Duration of social distancing 20.05 (20.34 to 0.24) 0.715 1.99 (20.61 to 4.58) 0.133

Degree of social isolation 0.01 (0.00 to 0.03) 0.056 0.29 (0.17 to 0.40) ,0.001

Degree of physical isolation 0.01 (0.00 to 0.02) 0.204 0.20 (0.09 to 0.30) ,0.001

Loneliness 0.08 (20.07 to 0.23) 0.298 2.90 (1.61 to 4.20) ,0.001

Psychosocial characteristics

Pain catastrophizing 0.07 (0.05 to 0.09) ,0.001 0.79 (0.64 to 0.94) ,0.001

Perceived stress 0.11 (20.04 to 0.26) 0.146 2.25 (0.93 to 3.58) 0.001

Sleep disturbance 0.14 (0.07 to 0.21) ,0.001 1.69 (1.08 to 2.29) ,0.001

Anxiety 0.04 (0.00 to 0.08) 0.070 0.94 (0.59 to 1.28) ,0.001

Depression 0.06 (0.02 to 0.09) 0.002 0.99 (0.71 to 1.27) ,0.001

Introversion 20.04 (20.14 to 0.05) 0.403 0.25 (20.61 to 1.10) 0.566

PTSD 0.40 (20.32 to 1.12) 0.271 10.99 (4.70 to 17.28) 0.001

Substance use frequency

Alcohol use 0.23 (20.04 to 0.50) 0.096 20.02 (22.48 to 2.43) 0.985

Drug use 0.21 (0.00 to 0.41) 0.054 2.02 (0.14 to 3.90) 0.035

Table 3

Multivariable analyses.

Model 1: pain severity Model 2: pain interference

b (95% CI) P b (95% CI) P

Female 0.82 (0.16 to 1.49) 0.015 Female 6.31 (0.53 to 12.09) 0.033

White, Non-Hispanic 20.85 (21.47 to 20.23) 0.007 Bachelor’s degree 24.77 (210.77 to 1.24) 0.119

Bachelor’s degree 20.86 (21.54 to 20.18) 0.014 Brief Basic Needs Questionnaire 0.73 (20.47 to 1.93) 0.231

Brief Basic Needs Questionnaire 0.00 (20.14 to 0.14) 0.980 Employment status as disability 4.36 (23.07 to 11.80) 0.248

Employment status as disability 1.00 (0.17 to 1.83) 0.019 Fibromyalgia 2.91 (22.09 to 7.90) 0.252

Fibromyalgia 0.73 (0.16 to 1.30) 0.012 Degree of social isolation 0.12 (20.02 to 0.25) 0.088

Degree of social isolation 0.00 (20.01 to 0.02) 0.562 Degree of physical isolation 0.04 (20.08 to 0.15) 0.557

Pain catastrophizing 0.05 (0.03 to 0.07) 0.001 Loneliness 0.25 (21.11 to 1.60) 0.719

Sleep disturbance 0.05 (20.02 to 0.11) 0.198 Pain catastrophizing 0.41 (0.20 to 0.63) 0.001

Anxiety 20.02 (20.07 to 0.03) 0.391 Perceived stress 0.86 (20.30 to 2.01) 0.145

Depression 20.01 (20.06 to 0.04) 0.760 Sleep disturbance 0.47 (20.12 to 1.06) 0.119

Alcohol use 20.03 (20.25 to 0.20) 0.829 Anxiety 20.05 (20.49 to 0.40) 0.835

Drug use 0.12 (20.05 to 0.29) 0.177 Depression 0.13 (20.31 to 0.58) 0.551

PTSD 21.30 (27.16 to 4.57) 0.662

Drug use 0.60 (20.87 to 2.07) 0.422

CI, confidence intervals.
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4.3. Implications for pain management services

Our study findings suggested that fibromyalgia was indepen-
dently associatedwith greater pain severity during newly imposed
social isolation. This is consistent with previous research

demonstrating that in patients with fibromyalgia, increased stress
has a potent impact on symptom severity,2,28,49 and suggests
that targeting individuals with fibromyalgia during social distanc-
ingmay be of particular importance. However, many patients with
chronic pain will likely benefit from the development and targeting
of novel approaches to help improve care. Before the pandemic,
telemedicine and eHealth approaches to chronic pain were
already under development,15,24 and the current pandemic has
accelerated the development and implementation of these
approaches. There has been an increased demand and
recommendation to use remotely supported eHealth pain
management services with the outbreak, which brings unique
changes in service delivery of pain management.18,25 A recent
systematic review found that teletherapy and remote online
cognitive behavioral therapy (CBT) strategies can be effective in
improving quality of life among personswith chronic pain,41 with 1
study suggesting that online group CBT may be as effective in
improving coping among persons with chronic pain as in-person
groups.42 Such findings are promising, although additional
research is needed to evaluate the impact of eHealth while
recognizing the unique challenges created by the pandemic. Our
study sample reported a significant disruption to their lives,
including restricted access to pain-related service, and a need to
increasingly rely on self-management techniques and remote/
online forms of communication for social support.66 The increase
in global use of social media platforms to maintain connections
while social distancing14,19,43,53 suggests that people are
becoming more accustomed and open to remote formats,
perhaps making it an ideal time to implement these therapies
into regular practices. Pandemic conditions aside, improvements
in eHealth services could provide lasting impact on addressing
the current dearth in necessary providers needed to meet
overwhelming rates of individuals with chronic pain.

5. Limitations

Although this study offers valuable information regarding the
experience of patients with chronic pain during social distancing,
some important limitations should be considered when interpret-
ing these findings. This study recruited participants with chronic
pain from an urban academic medical center in Massachusetts,
and participants were predominately white and female with
higher formal education, thus limiting the generalizability to a
broader population of patients with chronic pain across the
United States or in other countries. The sample size was relatively
small, likely precluding sufficient power for the exploratory
regression analysis investigating who was had worse pain under
social distancing mandates. Despite both these limitations,
however, this analysis still observed racial, sex, and educational
differences in pain under social distancing, hinting at the perhaps
great extent of this problem. In addition, it should be acknowl-
edged that our study participants had online access, as the
survey required an email and an Internet connection. Thus, this
studymay not be adequately representative of individuals who do
not have as much access to technologies and who also,
unfortunately, would be less likely or unable to participate in
remote-based therapies. Further research is needed to better
understand the needs of these marginalized patients. In addition,
it is possible that a self-selection bias may have impacted
findings, with an overrepresentation of participants who were
more impacted by the pandemic being willing to participate.
Another important limitation is that the cross-sectional study
design is open to the potential for recall bias, aswe asked patients
to reflect back to their condition weeks before the survey. Future

Figure 5. Effects of social distancing on utilization of painmanagement strategies,
access to treatments, and quality of life. (A) shows what physical and behavioral
pain management resources patients recalled using before social distancing and
whether utilization of the resource has been affected since social distancing. (B)
showswhat self-management techniques forpainparticipants recalledengaging in
before social distancing and how usage of each technique has been affected by
social distancing. (C) depicts the extent participants attribute social distancing
changes to factors contributing to changes in reported pain.
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research should use a longitudinal design within larger samples,
including collection of preratings and postratings in real time, to
limit issues around recall bias. In addition, it is important to note
that there was a potential for confirmation bias present in the
questions regarding social and physical isolation during social
distancing mandates. The unforeseen circumstances of the
rapidly imposed social distancing precluded this type of design in
the current study, making a cross-sectional design a more
feasible option to rapidly collect data, and to provide a snapshot
of how social distancing impacts chronic pain.

6. Conclusion

In planning for the future of service delivery for patients with
chronic pain, it is imperative to develop a more comprehensive
understanding regarding the impact of social distancing amongst
different types of patients with pain in other geographic locations
variably impacted by COVID-19, specifically allowing for identi-
fication of those for whom it is most problematic. This information
could be beneficial in better understanding the impact of social
isolation on pain and guide development of innovative ap-
proaches to support this vulnerable population in the case of
potential subsequent waves of COVID-19 where social distanc-
ing mandates may continue to be in effect.
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[22] de Sola H, Salazar A, Dueñas M, Ojeda B, Failde I. Nationwide cross-
sectional study of the impact of chronic pain on an individual’s
employment: relationship with the family and the social support. BMJ
Open 2016;6:e012246.

[23] Degli Atti MLC, Merler S, Rizzo C, Ajelli M, Massari M, Manfredi P,
Furlanello C, Tomba GS, Iannelli M. Mitigation measures for pandemic
influenza in Italy: an individual based model considering different
scenarios. PLoS One 2008;3:1–11. doi: 10.1371/journal.pone.0001790.

[24] DeMonte CM, DeMonte WD, Thorn BE. Future implications of eHealth
interventions for chronic pain management in underserved populations.
Pain Manag 2015;5:207–14.

[25] Eccleston C, Blyth FM, Dear BF, Fisher EA, Keefe FJ, Lynch ME, Palermo
TM, Reid MC, de C Williams AC. Managing patients with chronic pain
during the COVID-19 outbreak: considerations for the rapid introduction
of remotely supported (eHealth) pain management services. PAIN 2020;
161:889.

[26] Edwards R, Augustson E, Fillingim R. Differential relationships between
anxiety and treatment-associated pain reduction amongmale and female
chronic pain patients. Clin J Pain 2003;19:208–16.

[27] Gadhoke P, Pemberton S, Foudeh A, Brenton BP. Development and
validation of the social determinants of health questionnaire and
implications for “promoting food security and healthy lifestyles” in a
complex urban food ecosystem. Ecol Food Nutr 2018;57:261–81.

[28] Gracely R, Geisser M, Giesecke T, Grant M, Petzke F, Williams D, Clauw
D. Pain catastrophizing and neural responses to pain among personswith
fibromyalgia. Brain 2004;127:835–43.

[29] Grol-Prokopczyk H. Sociodemographic disparities in chronic pain, based
on 12-year longitudinal data. PAIN 2017;158:313.
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